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PRIME CONTRACTOR:

SUB-CONTRACTOR:

Asbestos Removal

SUB-CONTRACTOR:

Electrical

SUB-CONTRACTOR:
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SUB-CONTRACTOR:

Insulation

SUB-CONTRACTOR:

Controls

Humphrey Heating & Roofing, Inc.
2423 North Marine Boulevard
Jacksonville, NC 28540 6999

Phone: (919) 455-3555

Waco, Incorporated
Post Office Box 7160
Jacksonville, NC 28540

Phone: (919) 353-7574

Big John’s Electric Company
Route 2, Box 260 A
Jacksonville, NC 28540

Phone: (919) 455-2480

Acoustics East, Inc.
Post Office Box 3217
New Bern, NC 28560

Phone: (919) 638-8158

Eastern Insulation Service
of New Bern, Incorporated
Post Office Box 3217
New Bern, NC 28560

Phone: (919) 638-8158

Triangle Controls
2716 Discovery Drive
Raleigh, NC 27604-1850

Phone: (919) 878-8015
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The Trane Company
5214 Weste.rn Blvd.
Raleigh, NC 27606

Phone: (919) 851-4131

Centra! Station draw thru Air Hand!ing Units; Condensing Units;
Air Conditioners; Split System Condensing Units; Central Cooling
Package System; Air Conditioner; Roof Top Accessories; Fresh
Air Dampers; Time De!ay Re!ay; Quick Attach Coup!ing Kit; Split
System Condensing Units

Weeks WiI!iams- Devore
7000 Six Forks Road
Raleigh, NC 27609

Phone" (919) 848-8367

Burnham Stee! Boi!er

Chet Adams Company
Post Office Box 5218
Cary, NC 27511

Phone: (919) 851-6331

Exhaust Fans

Heat Transfer Sales
1305 Millbrook Road
Building C, Suite # 24
Raleigh, NC 27609

Phone: (919) 876-3846

Air Contro! System; Pumps;
Tank Drainer

Heat Exchanger; Expansion Tanks;

Trion, Incorporated
Post Office Box 760
Sanford, NC 27330

Phone: (919) 775-2201

Electronic Air Cleaner

Governair Corporation
4840 North Sewe!! Street
Ok!ahoma City, OK 73118

Phone: (405) 525-6546

Air Handling Equipment
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Mec-Tric Controls Company
4110 Monroe Road
Charlotte, NC 28222

Phone: (919) 376-8555

Farris Safety Valves

Frischkorn-Caro1na, Inc.
Post Office Box 10430
Wilmington, NC 28405

Phone: (919) 821-6150

Valves, Gauges, Thermometers,

lhrie Supply Company, Inc.
Post Office Box 1587
Morehead Cty, NC 28557

Phone: (919) 682-0033

Valves; Backflow Preventors

CC Dckson & Company
115 Moosehart Avenue
Jacksonvlle, NC 28540

Phone: (919) 455-4996

Sght Glass; FIter Dryer

Industrial Maintenance
3520 Tryclan Drve
Charlotte, NC 28210

Phone: (704) 525-6967

Chemical Feeder

Corp.

Triangle Controls
2716 Dscovery Drive
Raleigh, NC 27604- 1850

Phone: (919) 878-8015

Temperature Control System

Traps, Circuit Setters Strainers
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REPLACE AIR CONDITIONING UNITS, VARIOUS BUILDINGS

MARINE CORPS AIR STATION, NEW RIVER
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BUILDING ASo236

Air Handier Trane Seria! # K88B06604 5 Ton

Model # CCDBOANBH

Serial # C09298968

Model # TTAO6OA3OOAO

Serial # K88B06605

Model # CCDBO6ANBH

Serial # CC9298926

Model # TTAO6OA3OOAO

Serial # K88C08421

Model # CCDBO3BNBH

Serial # C09276394

Mode! # TTB718AIOOAI

Serial # K88B06606

Model # CCDBI4A3AG

Serial # B15143825D

Model # BTAI80F300AB

Serial # K88C08422

Model # CCDBO3BNBH

Serial # C09276210

Model # TTB718A100A1

Serial # K88B06607

Model # CCDBO3ANBH

Serial # C11204558

Model # TTAO48A300AO

Condenslng Unit # Trane

Air Handler #2 Trane

Condensing Un|t #2 Trane

Air Handier #3 Trane

Condenslng Unit #3 Trane

Air Handier #4 Trane

Condensing Un|t #4 Trane

Air Handier #5 Trane

Condensing Unit #5 Trane

Air Handier #6 Trane

Condensing Unit #6 Trane

Hot Water Circulating
Pump TACO

Electronic Filter Trion

Serial # 7A88

Mode! # P56N4TIOC2

Serial # MOD71V-88-O0006

Mode! # 71-206-D2

4 Ton

Ton

15 Ton

5 Ton

/z Ton
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BUILDING AS-3502

Air Handier Trane

Condensing Unit Trane

Serial # K88B06608

Model # CCDB31BNAG

Serial # J88B80443

Model # RAUBC506AE03

50 Ton

BUILDING AS-202

Air Handier Trane

Condensing Unit Trane

Seria! # K88B06609

Model # CCDBO3ABOH

Seria! # B46295287

Model # TTAO6DA3OOAD

5 Ton

BUILDING AS-502

Roof Mount A/C Unit Trane Seria! # C088896

Model # BTCI20F300HB

10 Ton

BUILDING AS-205

Air Handier Governair

GovernairCondensing Unit

Exhaust Fan #

Exhaust Fan #2

Exhaust Fan #3

Hot Water Circulating
Pump TACO

Serial # 25998

Model # RSA-02

Seria! # 25997

Moe! # ACU-3Q2

Model # PV 83

Mode! # PV 83

Model # PV 83

Seria| # YBM
Mode! # 5K47PG1822AT

40 Ton
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BUILDING AS- 3504

Boiler Serial # 18175

Model # 4FW-63-SPL-LB

Hot Water
Circulating Pump

Serial # FJ 87

Model #M316P350
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VALVE TAG LIST

BUILDING AS-3504

VALVE TAG

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

SIZE

2"

2"

2"

3/4"

3/4"

3/4"

1/2"
lye"

3/8"

3/8"

3/8"

1/2"

1/2"

3/4"

3/4"

3/4"

3/4"

3/4"

3/4"

3/4"

3/4"

1/4"

TYPE

Gate

Gate

Cut off Valve

Gate

Gate

Gate

Gate

Gate

Water Cut off

Ball Valve

Sight Glass

Gate

Gate

Check

Gate

Gate

FillaTank

Check

Gate

P R V

Globe

Strainer with
Blowdown Gate

Gate

BackfIow Preventer

Relief Valve

Pet Cock

DESCRIPTION

HWS Behind Pump

HWR Before Pump

Secondary Low Water Cut off

Air Blender Valve

HWR To Boiler

Before Chemical Feeder Tank

After Chemical Feeder Tank

Drain

Primary Low Water Cut off

Drain

Boiler Sight Glass

Boiler Drain

FOS

FOS

FOS

Drain

Make up Water

Make up Water

Make up Water

Make up By pass

Make up By pass

Make up By pass

Make up By pass

Make up By pass

Boiler

Chemical Feeder Tank
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Literature Change History:

CLCH-IM-10 (June 81)

Introduce infinity variable fin series. Change design se-
quence to "C".

CLCH-IN-2 (August 84)

Change bearing type (opposite drive side) on unit sizes 17
thru 31 w/stub shaft. Include weights for units with wide
coils. Specific instructions for units shipping with optional
coilless. Convert CLCH-IM-10C into separate Installation and
Maintenance Manuals (CLCH-IN-2 & CLCH-M-1). Change
design sequence to "D".

CLCH-IN-3 (January 1986)

Added level coils and Delta-FIo coils to units. Added cradle
dimensions for wide coil unit sizes 3 thru 31. Added and up-
dated Tables (4, 8Aand 12). Change design sequence to "E".

CLCH-IN-3A (August 1986)

Corrected Figure 49.

GENERAL INFORMATION
Central Station Climate Changers are air handlers designed to
provide complete heating, cooling and dehumidifying by moans
of a wide variety of unit sizes, coils, fans and efficiency capabili-
ties. This manual will cover all vertical and horizontal, draw-thru,
blow-thru, sprayed coil and high pressure units.

NOTE: All dimensions and weights g/yen in this manual are ap-
proximate and will vary for special units. Refer to submittal data
for exact dimensional information.

An Installation Checklist is given atthe end ofthe Installation sec-
tion of this manual to he used bythe installing contractor to verify
proper installation procedures. These checklists should not be
substituted forthe detailed information and procedures contained
in appropriate sections of the manual.

RECEIVING AND HANDLING
SHIPPING
Central Station Climate Changers(R) are shipped either assem-
bled or in sections, depending on unit size and accessories. All
units or sections of units are attached securely to skids. Nuts,
bolts and washers necessary for unit assembly are attached to
one of the skids. Motors ship separately when their size or lo-
cation on the unit prevents safe transit. Access section is shipped
unassembled.

To protect against loss from in-transit damage, complete the fol-
lowing upon receipt of the unit:

1. Inspect individual pieces ofthe shipment before accepting it.
Check for rattles, bent comers on cartons or other visible in-
dications of shipping damage.

2. If a carton or unit has apparent damage, open it immediately
and inspect the contents before accepting the unit. Do not

refuse the shipmont. Make specific notations conceming the
damage on the freight bill.

3. Inspect the unit for concealed damage before it is stored and
as soon as possible after delivery. Refer to the checklist
given in step 8 for intemal inspections. Concealed damage
must be reported within 15 days.

4. Do not move damaged material from the receiving location if
possible. It is the receiver’s responsibility to provide reason-
able evidence that concealed damage was not incurred after
delivery.

5. If concealed damage is discovered, stop unpacking the ship-
ment. Retain all internal packing, cartons and crates. Take
photos of the damaged material if possible.

6. Notify the carder’s terminal of the damage Immediately by
phone and mail. Request an immediate joint inspection of
the damage by the carrier and consignee.

7. Notify the Trane sales representative of the damage and at-



range for repair. Do not repair the unit, however, until
damage is inspected by the carrier’s representative. Trane is
not responsible for shipping damage.

8. Complete the following inspections before installing the unit:
a. Verify that the correct unit has been received by com-

paring nameplate and model number information with
submittal data.

b. Rotate the fan manually to be sure that it is free to oper-
ate. Inspect the fan housing for obstructions which may
have entered the unit during shipment.

c. Check all dampers in the unit and accessories to be sure
they are free to move and have not been damaged in
transit.

d. Make sure the inlet vanes operate freely. Check that all
sets of vanes operate together when opening and
closing.

Refer to the Unit Location Recommendations in this manual
before setting the unit in place. It is recommended that units are
left on their skids for protection and ease of handling until set in
place. For proper rigging and hoisting procedures, refer to the
Rigging section of this manual and the instruction label on the
unit.

RIGGING
Before preparing the unit or component for lifting, estimate the
approximate center of gravity for lifting safety. Because of place-
ment of internal components, the unit weight may be unevenly
distributed, with more weight in the coil area. Approximate unit
weights are given in Tables 1, 2 and 3.

Before hoisting the unit, be sure that the proper method of rigging
is used, with straps or slings and spreader bars for protection
during lifting. See Figure 1. Refer to the unit label for recommen-
ded rigging procedures. Always test-lift the unit to determine
exact unit balance and stability before hoisting it to the installation
location.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-LIFTING
FOR BALANCE AND RIGGING. DO NOT LIFT THE UNIT IN
WINDY CONDITIONS OR ABOVE PERSONNEL. DO NOT LIFT
THE UNITBYATTACHINGA CLEVIS, HOOKS, PINS OR BOLTS
TO THE CASING, CASING HARDWARE, CORNER LUGS, AN-
GLES, TABS OR FLANGES. FAILURE TO OBSERVE THESE
WARNINGS MAY RESULT IN PERSONAL INJURY OR DEATH
OR EQUIPMENT DAMAGE.

SPREADER BARS

TYPICAL
UNIT, SECTION
OR ACCESSORY

RIGGING SLING
BY OTHERS

FIGURE Recommended Rigging Procedure



TABLE 1 CIInml

2Row
4Row ,32

8Row ,:]6

4

2Row
4Row
6Row
8Row

4 Row 815
6Row 855
8Row 89O

4Row
6Row
8Row

Fan S,,, Only
Fan and Coil SeclJon
4Row
6Row
8Row

Fan and Coil Section
4Row
6Row
8Row

2 Row
4Row
6Row
8Row

NOT-: Inlet vane ,%b, wl va

NOTE: Units with Delt-FIo co
from 38 to 93 pound|z per fan.

will weigh oproximatety 10% lighter than standard coil weights.

5,0
6,3fl
7,4.
8,44
9,33

517(

785,

5,53(
7,14:
8,11
9,04(
9.99

5,28(

T,86
B,79(
},74

2,35
3,78;
5,98
8,91(

4,91(
7,30(

,21C

,400
),400

|,810

r,700

,400

’,20
1,310



TABLE 2 .a,, roxlmate Motor Wel_ Iris*

!,.!.!
I/, /3 Y 11 2 3 5 7 10 15 25

20 25 71 82 ,27 1 187 214 2

*aO1adT-Fr tor.

50 60 75

46O56O66O

Flat Filter Box
Throwaway 28 38 42 45 54 68 73 76 92 113

Low Velocity Permanent 33 47 52 56 67 84 91 97 117 145

High Velocity Permanent 51 63 69 75 91 108 120 131 156 193

edium Rlter Box
Throwaway 76 101 131 144 167 171 178 228 247 ;303

Low Veloclty Permanent 84 117 149 162 191 195 204 260 284 348

High VelocltyPermanent 96 141 181 190 227 231 248 312 347 428

High Capacity Box
Throwaway 111 148 155 170 180 192 ;229 260 278 330

Low Velocity Permanent 120 166 184 194 208 223 261 305 324 393

High VelocityPermanent 138 198 217 230 257 271 317 360 396 489

Roll Filter 80 114 142 156 187 204 219 250

Comb. FiR./MIx Box
Throwaway 115 168 200 248 255 286 300 215 356 400

Low VelocityPermanent 122 184 217 266 279 310 324 345 393 441

High VelocityPermanent 134 208 249 298 315 346368 397 455 521

Deluxe Comb. Filter/Mix Box
Throwaway 193 240 263 352 3691376 407 474 501 586

Low Velocity Permanent 200 255 280 370 393:400 431 504 536 627

High VelocityPermanent 212 280 312 402 429 436 475 556 600 707

Mixing Box 82 118 122 169 175 182 256 270 319 340

High Efficiency Bag Filter
Filter Sections 191 227 249 319 329 403

Bag Filters 11 14 18 23 25 30

Prefilters 2 3 4 5 5 6

*Diffuser Section 55 79 84 88 107 130

Extemal Face and Bypa, 40 58 79 96 100 112 154 161 170 216

Intemal Face and Byp 30 53 74 77 32 100 109 113 124 184

Face Dampers 39 55 65 91 102 106 111 115 142 225

Straioht Thru Discharge Plenum 50 65 90 100 150 110 130 150 170 180

*Weight given is sum of diffuser section, duct extension and canvas duct.

120 135 170 180 210 335 388 457

155 163 222 234 284 426 494 582

207 257 306 338 365 582 674 794

324 355 370 456 520 565 655 775

373 413 429 546 631 695 805 950

456 513 557 708 799 935 1,085 1,275

398 425 470 535 590 680 768 928

468 512 574 660 735 865 1,002 1,180

576 648 742 852 950 1,160 1,344 1,583

290 363 430 475 500 750 870 1,025

490 i620 710 790 885 1,133 1,310 ,550

540 686 780 874 997 1,165 1,465 1,730

635 795 906 1,035 1,265 1,505 1,740 2,060

604 732 986

739 898 1,182

380 437 519 623 750 869 1,010 1,185

454 592 606 682 718 751
41 5O 64 64 75 100

9 11 13 13 17 22

138 153 191 202 232 357

292 417 457 470 618 925 1,070 1,265

223 327 334 363 441 535 62O 73O

232 297 312 370 446 543 630 742

2

INSTALLATION
UNIT LOCATION RECOMMENDATIONS
When selecting and preparing the unit operating site, con-
sider the following:

1. Consider the weight of the unit. Tables 1, 2 and 3 list

operating weights.
2. Allow sufficient space for the recommended clear-

ances, access panel removal, and maintenance

access. Refer to Figure 2. Zero clearance to com-
bustible materials is approved for units with or without

steam or hot water heating coils.
NOTE: For units with optional wide coil, always main-

tain a 2-foot clearance from coil section end panel to
permanent wall or obstruction.

3. The foundation or mounting platform must be large
enough to include unit and accessory dimensions,

given in specific sales submittals.
4. Rubber-in-shear or spring isolators are recommended.

For floor-mounted units, anchor the unit to the floor or
foundation to prevent strains on the piping and

ductwork.

5. Installer must provide suspension or support frame for

ceiling-mounted units size 35 and larger. Use the

weights given in Tables 1, 2 and 3.
6. Prepare the floor or foundation so that it is level. The

unit must be mounted level to ensure proper hydronic
coil drainage and condensate flow.

7. Coil piping and condensate drain requirements must
be considered. For units with Type F cooling coils, the

installer must provide and install a condensing unit

and piping. Allow room for proper ductwork and elec-

trical connections. Support all piping and ductwork in-

dependently of unit to prevent excess noise and

vibration.
8. Optional coilless horizontal draw-thru unit sizes 3, 6, 8,

10, 14 and 21 require the contractor to field install coil

in unit per COIL INSTALLATION INSTRUCTIONS
given in the installation manual (included with coil

shipment). On ceiling-mounted unit applications it is

recommended to install coil in unit before hoisting unit

to operating position.



ACCESSORY
’’::

OF
MINIMUM TWOACCESS

I /DOOR ,*
COILS FAN

PERMANENT
WALL OR

OBSTRUCTION
FAN 2 FT.

1 Clearance ruired th sides foranng and shaft removal and coil
removal.

COIL WIDTH FT

2 Clearance rulr on front for motor k . ,""’sewlce. If motor is on top. make sure t
there is adequate rm for sewice. :,3. For accesries with access drs ,.-’t ==
allow rm for ning drs and ’, W* 2. W2,filters.

# (FOR COL ’;=:-4 If scial access =s rulr to th ’ REMOVAL) . PERMANENTsides of unit. clearances osite drive
side must increa . WALLOR

5 Refer to unit dimensions on sales [ OBSTRUCTION
submittals for dmensions A (access ."
dr width)and W (unit width).

URE 2 R-
tNOTE FOR t/TDE COIL UNZTS: Alays aalnta|n 2-foot clearance fro otl sectton end panel to permanent all or obstruction.

MOUNTING
VIBRATION ISOLATORS
Vibration isolators and isolator mounting legs, when supplied, am
shipped with the unit and attached to the shipping skid. Locatethe
mounting legs at all comers ofthe unit or componentsection or at
appropriate support sites. Fasten the isolators to the floor se-
curely before mounting the unit. See Figure 3.
NOTE: Ifmounting the uniton a raisedplatform orfoundation, be
sure to allow room for the mounting legs and isolators, which
extend beyond the unit dimensions.

Level the unit after installation by adjusting the isolator levelling
bolts. For ceiling-mounted units, use threaded .rods or adjustable
isolatom to level the unit.

Be sure to consider the additional unit height if isolators are used
when making duct, piping and electrical connections. For large
Draw-Thru and Sprayed Coil units, the coil section must be
mounted on a higher base than the fan section in order to corn-
pen,sate for the height of the fan section isolators.
NOTE: Non-Trane isolators mustbeproperlysizedto ensure ad-
equate supportofthe un#. Allowatleast20percent weightaddi-
tion when sizing isolators.

If using spring-type isolators, the isolator levelling bolt must be
adjusted to provide adequate isolation, as unit weight may cause
the upper isolator housing to rest on the lower housing. See
Figure 4. Clearance B must be between 1/4-inch and 1/2-inch
under full unit weight. To increase the clearance, lift the unit off
the mountings and tum the levelling bolt clockwise. Recheck the
unit level and shim as necessary under the isolators.

Afterthe isolator height is adjusted correctly, adjustthe horizontal
snubber bolt to minimize any horizontal movements.

DRAIN

MOUNT,NG \ I!
LEG " -i "ADJUSTING _EL--__--_=_

FIGURE 3 Anchoring the Unit

ADJUSTING AND
LEVELING BOLT LOCKNUT

B

1/4" CLEARANCI
(MAX. 1/,,)

Snubbe/’’
Bolt

UPPER
G

LOWER
HOUSING

SLOT

r--bH 4 SprinType Iolator AdJuMment



MOUNTING CLIMATE CHANGER AIR
HANDLERS
DRAW-THRU UNITS

NOTE: No draw-thru units and or accessories have factory
gasketed panels or drain pan gasketing unless specified
on the order.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL, DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

NOTE: On certain horizontal draw-thru units that ship from
the factory in sections, a splash angle must be field in-

stalled connecting the coil section to the fan section. See
Figure 9. The following units apply,

Horizontal D. T. Unit size 50 (with back vertical

discharge).
Horizontal D. T. Unit Size 63 (with front or back ver-

tical discharge).
Horizontal D. T. Unit size 63 (with extra length casing).

NOTE: Check the bearing and sheave setscrews for

proper torque settings. Refer to applicable section in this

manual.

Floor-Mounted Horizontal Unit Sizea 3-50 and Ver-
tical Unit Sizes 3-31. Ship from factory aa one as-
sembly (Fan Section, Coil Section and Drain Pan).

NOTE: For optional coilless horizontal draw-thru units (size
3, 6, 8, 10, 14 and 21) refer to COIL INSTALLATION IN-
STRUCTIONS given in the installation manual to properly
install coil in unit.

1. Remove the diagonal shipping angles which secure

coil(s) if they interfere with the use of access doors.

2. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

3. Anchor the isolators to the floor and mount the unit on
the isolators. See Figure 3. For some applications it

may be necessary to shorten the isolator adjusting bolt
to properly secure unit to isolator.

4. Level the unit for proper coil drainage and condensate
removal from the drain pan.

5. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

6. Attach the motor, drives and motor splash pan if pro-
vided, ff the motor was factory installed, check the

bolts to make sure they are tight. Refer to the "Start-
Up" section of the maintenance manual.

Note: Allconstantspeedunits arebalancedat the factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

Floor-Mounted Horizontal Unit Sizes 63-86 and Ver-
tical Unit Sizes 35-50. Ship from factory in 2 sections,

(fan section and coil section).

NOTE: On certain horizontal draw-thru units that ship from
the factory in sections, a splash angle must be field in-

stalled connecting the coil section to the fan section. See
Figure 9. The following units apply,

Horizontal D. T. Unit size 50 (with back vertical

discharge).
Horizontal D. T. Unit Size 63 (with front or back ver-

tical discharge).
Horizontal D. T. Unit size 63 (with extra length casing).

NOTE: Check the bearing and sheave setscrews for

proper torque settings. Refer to applicable section in this

manual.

1. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

2. Fasten isolators to floor.

3. Horizontal Units Size 63 To assemble multi-section
horizontal units, remove the drain pan from the coil

section discharge flange and set in place. Then set
the fan and coil sections on the drain pan, as shown
in Figure 5. Bolt the sections together, attach gas-
keting if supplied. Make sure that the coil section
support channels are also attached to the fan section.

Mount assembled unit on isolators and fasten unit to
isolators.

4. Horizontal Units Size 73 and 86 To assemble unit,

mount the fan section on the isolators and fasten.
Attach flexible connector to the fan section. Then

fasten the splash guard to the fan section. See Figure
8. Mount the coil section on the base with the re-
quired distance between fan and coil sections. See
Figure 7. Each fan section and coil section have sepa-
rate factory assembled drain pans. Each drain pan
must be trapped separately.

NOTE: Coil section base is provided by the installer.

Height of coil section base should be equal to working

height of fan section isolators. Be sure the base is high
enough to allow room for a piping trap. See Figure 7.

Refer to drain trap sketches in piping section.

Attach flexible connection to the coil section.

Fasten splash guard to coil section. Panel removal
may be necessary to attach splash guard to coil
section on size 86 units.

5. Vertical Units Size 35-50 To assemble multi-section

vertical discharge units, attach the fan section to the
top of coil section. Removal of front panel on coil

section is necessary to assemble fan section. Install
gasketing if supplied. Drain pan is factory assembled
to coil section. Mount assembled unit on isolators and
fasten unit to isolators. See Figure 6.

6. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

7. Level the unit, fan and or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.
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8. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

9. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Floor-Mounted Horizontal and Vertical Spray Coil
Unit Sizes 3-31. Ship from factory as one assembly
(Fan Section, Coil Section and Drain Pan).

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT UFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

NOTE: The complete spray section is gasketed on all ver-
tical and horizontal sizes. Also, the factory installs a
gasket at the joint between the spray section and coil
section.

COIL SUPPORT.._
CHANNEL BOLTS
TO FAN SECTION

COIL SECTION

D’RIN PAN

ACCESSORY

tUMIDIFIER
LOCATION
WHEN

ORDERED

FIGURE 5 Exploded View of the Horizontal Draw-Thru Unit SIz 63

FAN SECTION (///

ORDERED
FIGURE 6 Exploded View of the Vertical Drsw-Thru Unit Sizes 35
through 50

NOTE: Check the bearing, and sheave setscrews for
proper torque settings. Refer to Applicable section in this
manual.

1. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

2. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

3. Anchor the isolators to the floor and mount the unit on
the isolators. See Figure 3, For some applications it
may be necessary to shorten the adjusting bolt to
propedy secure unit to isolator.

4. Level the unit for proper coil drainage and condensate
removal from the drain pan. On horizontal units the
drain pan empties back into the sump.

5. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

6. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of this manual.

FLEXIBLE
CONNECTOR

FAN [
SECTION

\

COIL
SECTION

SPLASH
GUARD

73 9"
86 P"I

BASE BY OTHERS

FIGURE 7 Mounting Clear,nee Dimensions for Draw-Thru Units
Sizes 73-86

ATTACH BOTH SIDES
WITH 1/,=. 20 x 1/2" SPLASH GUARD

HEX HEAD THREADED (SHIPPED WITH

CUTTING SCREWS FAN SECTION)

ANDo
BOTTOM FRAME
CHANNEL ON.CORNER ANGLE LEAVING AIR SIDE

OF FAN SECTION OF COIL SECTION

FIGURE $ SldaSh Guard Inllltlon



FRONT

COIL
SPACE

IVi’ N.P.T. DRAIN

SPLASH ANGLE

DETAIL "A"

FIGURE 9 Splash Angle Installation

Note: Allconstantspeedunits are balancedat the factoryat

design rpm. ff unit is to operate at more than 5% of design
rpm a balance check andlor field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

Floor-Mounted Vertical Spray Coil Unit Sizes 35-50
ship from factory in 2 sections (fan section, coil sac-

tion). Horizontal Spray Coil Unit Sizes 35-63 ship from

factory In 3 sections (coil section, fan section, fan

drain pan section). Horizontal Spray Coil Unit Sizes 73-

86 ship from factory in 2 sections (fan section, coil

section).

Note: The complete spraysection is gasketedon ell vertical

andhorizontalsizes. Also, the factoryinstalls agasketatthe

joint between the spray section and coil section.

NOTE: Check the bearing and sheave setscrews for

proper torque settings. Refer to applicable section in this

manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
TIlE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR

FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Remove the diagonal shipping angles which secure

coil(s) if they interfere with the use of access doors.

2. Fasten isolators to floor.

3. Horizontal Units Size 35-63 Attach the spray
section to isolators. Fasten the two mounting legs to

the fan section drain pan. Set the fan section on the

drain pan and bolt in place. Attach the drain pan and

fan section to the spray section. See Figure 10.

4. Horizontal Units Size 73 and 86 To assemble unit,

mount the fan section on the isolators and fasten.
Attach flexible connector to the fan section. Mount the

coil section on the base with the required distance

between fan and coil sections. See Figure 7. Drain

pan is factory assembled to each section.

NOTE: Coil section base is provided by the installer.

Height of coil section base should be equal to working

height of fan section isolators. Be sure the base is high

enough to allow room for a piping trap. See Figure 7.

Refer to drain trap sketches in piping section.

Attach flexible connection to the coil section.

Vertical Units Size 35-50 Set the spray section

over the isolators and bolt together. Place the fan

section on top of the coil section and bolt together.
Gasketing not provided between fan section and coil

section unless specified on the sales order. Drain pan
(sump assembly) is factory assembled to spray coil

section.

SPRAY SECTION
FAN SECTION

1.4-:ii:

MOUNTING LEG

FIGURE 10 Typical Horizontal Sprayed Coil Climate Changer



6. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

7. Level the unit, fan and or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.

8. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

9. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

DRAW-THRU UNITS

Ceiling-Mounted Horizontal Unit Sizes 3-31. Ship
from factory as one assembly (Fan Section, Coil
Section and Drain Pan).

NOTE: For optional coilless horizontal draw-ru units (size
3, 6, 8, 10, 14 and 21) refer to COIL INSTALLATION IN-
STRUCTIONS given in CLCH-IN-1 to properly install coil in
unit. On ceiling-mounted unit appfications it is recom-
mended to install coil in unit before hoisting unit to oper-
ating position.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

Note: All ceiling suspended units with wide coil application
must use a cradle (angle iron). See Figure 11A for details.

Note: Becauseoftheirweight, unitsizes3-31 (wide coilonly)
and35-86 (wide coilandstandard units) require suspension
support frames, to beprovidedby the installer. Figures 11A,
12 and 13 give the configuration and dimension of these
frames. Note thattwo framesare requiredforsizes 73and86.
See Figure 13.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Determine the unit mounting hole dimensions. Prepare
the hanger rod and isolator assemblies and install
them in the selected area. Threaded rods are recom-
mended for leveling the unit. Tables 1, 2 and 3 list
approximate operating weights. See Figure 11.

2. Attach accessories, if used. Gasketing not provided
unless specified on sales order.

3. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits ere balancedatthe factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

NOTE: Check to determine that the motor is clean and
dry prior to start-up.

4. Hoist the unit to the hanger or suspension rods and
attach. See Figure 11.

5. Level the unit for proper coil drainage and condensate
removal from the drain pan. Refer to drain trap
sketches in piping section.

6. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual. Isolate
piping separately.

ISOLATOR

USE 1/2 DIA.
HANGER RODS

kWASHER
LOCK NUTS

FIGURE 11 Supermlon Method for Horizontal Unlt Up to Size 31
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A

Veical Dinmnsions (Inches) W’h Wide Coil
UNIT SIZE A B C F

3 237/ 54 34 10

6 237/ 75 55 10

8 28fl 66 46 10

10 287/= 75 55 10

12 32fl 81 61 10

14 32fl 90 70 10

17 327/ 111 91 10

21 36fl 129 109 10

25 421 135 115 10

31 42fl 135 115 10

Horizontal Dimensions (Inches) With Wide Coil
UNIT SIZE A B

3 32=P 54

6 34=1 75

8 44=P 66
10 44aP 75

12 4831" 81

14 48114 90

17 483p 111

21 52/4 129

25

Arr. & 2 52:)P 135

25
Arr. 3 & 4 58=P 135

31
Arr. & 2 52:=14 135

31
Arr. 3 8* 4 135

C F
34 10

55 10

46 10
55 10

61 10

70 10

91 10

109 10

115 10

115 10

115 10

115 10

Figure 11A- Ceiling Suspension Mounting Frame and Dimensions
for Wide Coil Unit Sizes 3 thru 31.

CEILING-MOUNTED Horizontal Unit Sizes 35-50 ship
from factory as one assembly (fan section, coil sec-
tion, and drain pan). Horizontal Unit Sizes 63-86 ship
from factory In 2 sections (fan section and coil
section).

11

11/16 DIA. HOLES
USE 5/8 DIA.
HANGER RODS

/--6.7# CHANNEL

3x3xV, ANGLE

DIMENSIONS (INCHES)
UNIT SIZE A B D E F

‘#35 79’/2 132% 401116 342/16 t0
.#41 84t,2 135% 43/ 36/1 10

/z 135 461 39/ t0Vz
# 97Va 143 50/ 42/t 14yz

DIMENSIONS INCHES) WITH WIDE COIL

UNIT SIZE A B D E F

35 79 149s/e 401/= 34:/le 191/2

41 84 159s/= 43t/re 38=/= 22V=

50 901/2 159% 46V1 39=/1 221/2

63 97 152s/ 50/1 42=/ 19.,

NOTE: Above sketch does not apply to Swayed Coil Units.

FIGURE 12 Ceiling Suspension Mounting Frame and Dimensions

for Unit Sizes 35 to 63

NOTE: On certain horizontal draw-thru units that ship from
the factory in sections, a splash angle must be field in-
stalled connecting the coil section to the fan section. See
Figure 9. The following units apply,

Horizontal D. T. Unit size 50 (with back vertical
discharge).

Horizontal D. T. Unit Size 63 (with front or back ver-
tical discharge).

Hdrzontal D. T. Unit size 63 (with extra length casing).

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
TIlE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL, DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.



UNIT SIZE
73
86

DIMENSIONS (INCHES)
COIL SECTION FAN SECTION

,5 3.v 61 150- 5 18
151- 5 3-’/, 61 150-v= 5 18

DIMENSIONS (INCHES) WITH WIDE COIL

73 51 146z/I 5 12

86 51 188s/i 5 12

NOTE: Fan sectlo dtaenstons are sae for std. units
nnd/or units vlth wide o11.

FIGURE 13 Ceiling Suspension Mounting Frame end Dimensions
for Unit Sizes 73 and 86 (Two Frames are Required
for Each Unit)

1. Determine the unit mounting hole dimensions. Prepare
the hanger rod and isolator assemblies and install
them in the selected area. Threaded rods are recom-
mended for leveling the unit. Tables 1, 2 and 3 list
approximate operating weights.

2. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

3. Attach accessories, if used. Gasketing not provided
unless specified on the sales order.

4. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of the maintenance manual.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

NOTE: Check to determine that the motor is clean and
dry prior to start-up.

5. Horizontal Unit Sizes 3-50--Attach the coil section sup-
port channels to the fan section base angles. Set the as-
sembly on the prepared support frame. Reference Fig-
ures 11A and 12.

6. Horizontal Unit Size 63 To assemble multi-section
units, remove the drain pan from the coil section dis-
charge flange and set in place. Then set the coil and
fan sections on the drain pan and bolt sections to-
gether, attach gasketing if supplied. Attach the coil
section support channels to the fan section base
angles. Set the assembly on the prepared support
frame. See Figure 12.

7. Horizontal Unit Sizes 73-86 Set the coil and fan
section on each of the prepared support frame. See
Figure 13. Attach the splash guard and fasten the
flexible connector to the fan section. See Figure 8.
Panel removal may be necessary to attach splash
guard.

Each fan section and coil section have separate
factory assembled drain pans.

8. Hoist the assembled unit or separate pieces with support
frames and attach the support frames (sizes 3-86) to the
hanger or suspension rods. For size 73-86 units, the re-
quired distance between fan and coil sections must be as
shown in Figure 7. Attach flexible connection to the coil
section.

9. Level the unit for proper coil drainage and condensate
removal from the drain pan. Refer to drain trap
sketches in piping section.

10. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual. Isolate
piping separately.
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BLOW-THRU UNITS

FlooPMounted Three-Deck Unit Sizes 6-25 and Muiti-
zone Unit Sizes 6-31 ship from factory as one as-
sembly (fan section, coil section w/drain pan and zone
damper section).

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
NAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manuaL

1. Fasten isolators to the floor.

2. Mount the unit on the isolators and fasten.

3. Install accessories.

4. Level the unit for proper coil drainage and condensate
removal from the drain pan.

5. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

NOTE: See Figure 30 for duct installation.



6. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Floor-Mounted Multlzone Blow-Thru Unit Sizes 35-41
and Three Deck Unit Sizes 31-35 ship from factory In 3
sections (coil section, fan section and zone damper
section).

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to floor.

2. if ordered, mount zone damper assembly to discharge
opening of coil section. First remove shipping angle in

discharge opening. Attach zone damper with gasketing
factory provided. Attach splitter panel (dividing plate) to
zone damper. Gasketing not provided for dividing
plate.

CAUTION: When installing the damper assembly to the
hot deck and bypass section, make sure It is mounted
squarely, otherwise the damper blades may twist and
fall to operate.

3. Remove the 90 cover panel.

4. Apply gasketing to the fan section mounting flange.

5. Set the assembled coil and damper sections on the
isolators and fasten in place.

6. Gain access thru the 90 cover panel (removed pre-
viously) and bolt the fan section to the coil section

through the gasketing. Be sure to bolt the fan section
to the tie angle assembly, mounted on the coil

section.

NOTE: Horizontal bolting across top and bottom of fan
section to coil section require internal access through the

90 cover panel. Vertical bolting along side of fan section
to coil section does not require internal access.

7. Apply gasketing to the 90 cover panel.

8. Attach the coil section 90 cover panel.

9. Install accessories.

10. Level the unit for proper coil drainage and condensate

removal from the drain pan.

11. Connect the ductwork and necessary piping to the

unit. Refer to applicable section in this manual.

NOTE: See Figure 30 for duct installation.

12. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunitsare balancedat the factoryat
design rpm. If unit is to operate at more than 5% of design
rpm a balance check andlor field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.

Floor-Mounted Multizone Blow-Thru Unit Sizes 50-63
ship from factory in 4 sections (fan section, cooling
coil section, heating coil section and zone damper
rotation). Refer to Figure 15.

NOTE: Check the bearing and sheave setscrews for

proper torque settings. Refer to applicable section in this

manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST.
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to floor.

2. Remove the shipping angles attached to the front or
top of the coil section.

3. Vertical Discharge Units: Place hot deck on top of
cold deck and bolt in place with gasketing factory pro-
vided. The front panel of coil section ships attached
across the discharge opening. It must be removed and
installed with gasketing to the front of the coil section.

(This does not apply to horizontal discharge units.)
Next, bolt the splitter panel (dividing plate) to the

panel over the cooling coil.

4. Horizontal Discharge Units: Place the hot deck on top
of cold deck and bolt in place with gasketing factory

provided. Next, bolt the splitter panel (dividing plate) to

the panel over the cooling coil.

5. Apply gasketing to the damper section or double-duct
frame. Refer to Figure 14. Gasketing is not required at

the center of the damper section where the dividing

plate will be fastened.

6. Assemble the damper or double duct frame to the coil

section bolting through the gasketing.

"".;:.,.....,
MOUNTING

HOLE ,

FIGURE 14- Installation of Gasketing on the Damper Section
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NOTE: Gasket for this panel not mounted when shipped. HOT DECK
COIL MULTIZONE

DAMPERS

COLD

COIL

COMBINATION FILTER
MIXING BOX
(ACCESSORY)

FULL
HUMIDIFIER DRAIN PAN

ACCESS DOOR ACCESS PLATE
(WHEN ORDERED) CONDENSATE

DRAIN

FIGURE 15 Multizone Blow-Thru Climate Changers

HOT DECK & BYPASS SECTION

/
DAMPER ASSEMBLY

FAN SECTION

PLENUM
COLD DECK

FIGURE 16 Typk:al Three Deck Horizontal Discharge Climate Changer
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CAUTION: When Installing the damper assembly to the
hot deck and bypass section, make sure it is mounted
squarely, otherwise the dampers may twist and fall to
operate.

7. Bolt the hot and cold deck dividing plate to the center
of the damper section.

8. Remove the 90 cover panel of the coil section.

9. Apply gasketing to the fan section mounting flange.
Set the assembled coil and damper sections on the
isolators and fasten in place.

10. Gain access thru the 90 cover panel (removed pre-
viously) and bolt the fan section to the coil section
through the gasketing. Be sure to bolt the fan section
to the tie angle assembly mounted on the coil section.

Note: Horizontal bolting across top andbottom of fan sec-
tion to coilsection requires internal access through the 90
coverpanel. Verticalbelting along side offan section to coil
section does not require internal access.

11. Apply the gasketing to the 90 cover panel.

12. Attach the coil section 90 cover panel.

13. Install accessories.

14. Level the unit for proper coil drainage and condensate
removal from the drain pan.

15. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

16. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the

bolts to make sure they are tight. Refer to the "Start-
Up" section of this manual.

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. ff unit is to operate at more than 5% ofdesign
rpm a balance check and/or field rebalance will be neces-
sary. Refer to "Start.Up" section in this manual.

Floor-Mounted Three Deck Blow-Thru Unit Sizes 41-
63 ship from factory In 4 sections (cooling coil sec-
tion, fan section, vent and heating coil section, and
zone damper section). See Figure 16 for assembly.

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten the isolators to the floor.

2. With gasketing applied to the top of the cooling coil
section, mount the hot deck and bypass section to the

cooling coil section. Bolt the bypass deck divider plate
to the panel over the cooling coil.

3. Remove the shipping angles used to support the hot
deck and bypass zone divider plates.

4. Vertical Discharge Units Apply gasketing to the
mounting flange of the fill-in section and mount the fill-
in section to the cooling, bypass and hot deck section.

5. Apply gasketing to the damper assembly. See Figure
14. Gasketing is not required at the center of the
damper section where the divider plate will be
fastened.

6. Attach the damper section to the coil section, bolting
through the gasketing.

CAUTION: When installing the damper assembly to the
hot deck and bypass section, make sure it is mounted
squarely, otherwise the damper blades may twist and
fall to operate.

NOTE: Be sure control rods are in correct position.

7, Bolt the hot deck and bypass zone divider plates to
the center dividers of the damper assembly. These
must be bolted from the hot deck and cold deck side
only. Gasketing not required.

8. Remove the 90 cover panel of the coil section.

9. Apply gasketing around the fan section mounting
flange.

10. Set the assembled coil and damper sections over the
isolators. Fasten in place.

11. Gain access thru the 90 cover panel (removed pre-
viously) and bolt the fan section to the coil section
through the gasketing. Be sure to bolt the fan section
to the tie angle assembly mounted on the coil section.

NOTE: Horizontal bolting across top and bottom of fan
section to coil section require internal access through the
90 cover panel. Vertical bolting along side of fan section
to coil section does not require internal access.

12. Apply the gasketing to the 90 cover panel.

13. Attach the coil section 90 cover panel.

14. Attach any accessories.

15. Level the unit for proper coil drainage and condensate
removal from the drain pan.

16. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

17. Attach the motor, drives and motor splash pan if pro-
vided If the motor was factory installed, check the
bolts to make sure they are tight. Refer to the "Start-
Up" section of this manual.

Floor-Mounted Multlzone Blow-Thru Unit Sizes 73-86
ship from factory In 6 sections (fan section, cooling
cog section, heating coil section, canvas duct section,
Inlet panel (size 73), extended plenum (size 86), and
either double duct frame section or zone damper
section).
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NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEWS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to the floor.

2. Remove the shipping angles attached to the front or
top of the coil section.

3. Vertical Discharge Units: Place hot deck on top of
cold deck and bolt in place with gasketing, factory pro-
vided. The front panel of coil section ships attached
across the discharge opening. It must be removed and
installed with gasketing to the front of the coil section.

(This does not apply to horizontal discharge units.)
Next, bolt the splitter panel (dividing plate) to the
panel over the cooling coil.

4. Horizontal Discharge Units: Place the hot deck on top
of cold deck and bolt in place with gasketing factory
provided. Next, bolt the splitter panel (dividing plate) to
the panel over the cooling coil.

5. Apply gasketing to the damper section or double-duct
frame. Refer to Figure 14. Gasketing is not required at
the center of the damper section where the dividing
plate will be fastened.

6. Assemble the damper or double duct frame to the coil
section bolting through the gasketing.

CAUTION: When installing the damperassembly to the hot
deckandbypass section, make sure it is mountedsquarely,
otherwise the damperbladesmay twistandfail to operate.

7. Bolt the hot and cold deck dividing plate to the center
of the damper section.

8. Attach inlet panel (size 73) or extended plenum (size
86) to coil section inlet with gasketing, factory pro-
vided. Bolting for these sections is accomplished from
extedor of the unit. See Figure 17.

9. Attach flex connector between fan section and coil
section (size 73), Attach flex connector between fan
section and extended plenum coil section (size 86).
Refer to Figure 17 for dimensions.

10. Level the unit, fan and/or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.

11. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

12. Attach the motor, ddves and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

NOTE: All constant speed units are balanced at the
factory at design rpm. ff unit is to operate at more than
5% design rpm a balance check and field rebalance
will be necessary. Refer to the "Start-Up" section.

HIGH PRESSURE CLIMATE CHANGER ALL
SIES

NOTE: Check the bearing and sheave setscrews for
proper torque settings. Refer to applicable section in this
manual.

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST-
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
THE UNIT IN WINDY CONDITIONS OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEVIS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Attach the mounting legs (Spray Coil Units only) and
spring isolators to the fan section, as illustrated in

Figure 18.

2. Set the fan section in place and fasten isolators to the
floor.

3. Blow-Thru Units Apply factory provided gasketing to
the sections where canvas duct is to be attached.

4. Set the coil section in place. Attach the flexible con-
nection. Place the bottom flange of the flexible con-
nection in the V channel of the coil section.

5. Attach the splash guard to the bottom of the fan inlet
opening, as in Figure 8.

6. Attach flexible connection to the fan section. Place the
bottom flange of the flexible connection in the V
channel of the fan section. Tighten bolts from exterior
of the unit.

7. Blow-Thru Units Attach horizontal tension restraints
(installer-supplied) to the coil section. Span the flexible
connection and anchor the restraints to the fan sec-
tion. See Figure 17. These restraints will counteract
reaction forces due to airflow and will relieve pressure
from the flexible connection.

8. Install accessories.

9. Level the unit, fan and/or coil sections to assure
proper coil drainage and removal of condensate from
the drain pan.

10. Connect the ductwork and necessary piping to the
unit. Refer to applicable section in this manual.

11. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Note: Allconstantspeedunits arebalancedat the factoryat
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check and field rebalance will be neces-
sary. Refer to "Start-Up" section in this manual.
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DISTANCE BETWEEN FAN & COIL SECTIONS

SIZE 73 1"213/16 SIZE 86 3’-4V,"

APPLY GASKETING
ON ALL FOUR SIDES

3OOLING MOUNTING
COIL

/ LEG AND
/ SPRING

ISOLATOR7/2"---

HORIZONTAL TENSION
RESTRAINTS BY OTHERS

FIGURE 17 Fan and Coil Section Ductwork Connections for Blow-Thru High Pressure Units

ACCESSORIES
Matching bolt holes are provided on all accessories for at-
tachment to the unit or to other accessories. Mounting
hardware is shipped with each accessory. Mounting legs
on filter boxes and mixing boxes are to be attached to
isolators and fastened to the floor or suspension device.

HIGH EFFICIENCY BAG FILTER
Before installing the bag filter accessory, be sure adequate
clearance is provided to open the filter box and remove fil-
ters. Fourfeet ofclearanceon the access side ofthe filter sec-
tion is recommended. Table 3 lists filter, filter section and dif-

fuser section weights.

The high efficiency bag filter can be used as a prefilter
when placed on the inlet side of the fan, a final filter

when placed on the outlet of the fan, or as both when

placed in both locations. When used as a prefilter, the

canvas duct and diffuser sections are not used, but iso-

lators should be installed by the contractor to ease vi-

bration. When used as a final filter, the canvas duct and

diffuser sections are used, but isolators are not required.
Installation instructions for both applications follow.

NOTE: The high efficiency bag filters can be operated at
up to 100 percent relative humidity, but must not make
direct contact with water droplets. Care must be taken to
ensure that these filters are not used as prefilters with

Sprayed Coil Climate Changers and to avoid water carry-
over in standard units.

AND LOCKNUTS

FIGURE 18 Attaching the Mounting Leg and Spring Isolator to

the Hlgh Pressure Sprayed Coil Unlt
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Final Filter Section
When the high efficiency bag filter is used as a final filter,
it must be mounted on the outlet side of the fan with the
canvas duct and diffuser sections, as shown in Figures 19
and 20. Complete the following to install the final filter
section:

NOTE: The final filter and prefilter section on sizes 6-86
can be installed with a right side or left side access door
by flipping the filter section to desired access door lo-
cation. Proper air flow direction thru filter section must be
maintained. See Figure 19. Note that on size 3 units the
access door is predetermined according to sales order
specifications and cannot be modified.

1. Bolt the mounting legs to the diffuser and filter sec-
tions. Bolts are provided with the assemblies.

2. Bolt the canvas discharge duct to the flange on the
outlet side of the fan.

NOTE: Single-zone blowothru units are shipped with
the canvas discharge duct bolted to the fan flange.

3. Bolt the flange on the canvas discharge duct to the
diffuser flange, with gasketing properly installed.

4. Bolt the diffuser section to the filter section, with gas-
keting propedy installed.

5. For U.L. listed units, the canvas discharge duct is not
provided. Install a field-provided connector which meets
the requirements of NFPA 90A Sect. 2.1.1 to 2.1.2.3.

6. Level the unit.

Pmflltr
When the high efficiency bag filter is to be used as a pre-
filter, it must be mounted to the coil section of a draw-thru
unit or to the inlet side of the fan on a blow-thru unit. See
Figures 19 and 20. Field-supplied isolators should be used
on the filter section mounting legs to control vibration. The
bag filter is not designed to be used as a prefilter on
Sprayed Coil Climate Changers. Complete the following to
install a prefilter section:

NOTE: The final filter and prefilter section on sizes 6-86
can be installed with a right side or left side access door
by flipping the filter section to desired access door lo-
cation. Proper air flow direction thru filter section must be
maintained. See Figure 19. Note that on size 3 units the
access door is predetermined according to sales order
specifications and cannot be modified.

1. Bolt the mounting legs to the filter box section and
attach isolators. Bolts are provided with the
assemblies.

2, Bolt the filter box section to the coil section on draw-
thru units, or to the fan inlet with gasketing installed
on blow-thru units.

3. Level the unit.

DISPOSABLE
BAG FILTER PREFILTER

LEGS
FILTER BOX
FINAL FILTER CANVAS DUCT FAN

DISPOSABLE
BAG FILTER PREFILTER

DIFFUSER FLEXIBLE
COIL FILTER BOX MIXING BOX

PREFILTER
ACCESS
DOOR

AIR

FIGURE 19 High Efficiency Bag Filter Installation with Draw-Thru Unit (Used as Pre-Rlbr and Final Filter)

MOUNTING
LEGS

DISPOSABLE
BAG FILTER PRE-FILTER

FILTER BOX DIFFUSER COIL SECTION
FINAL FILTER FLEXIBLE

CANVAS DUCT

BAG FINER

FAN

DISPOSABLE
PRE-FILTER

FILTER BOX MIXING BOX
PREFILTER ACCESS DOOR

FIGURE 20 High Efficiency Bag Filter Installation with Slngb-Zone Blow-Thru Unit (Uasd as Pre-Rlter and Rnal Riter)
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HIGH EFFICIENCY BAG
FILTER MOUNTING TRACK

/ DISPOSABLE PRE-FILTER
BAG FILTER PLEATS---.- / / (OPTIONAL)
MUST BE VERTICAL___/MTO AIRFLOW_.

MOUNTING TRACK

 1II
c -- FLOW

--UU

(-- -UU

/#ACCESS DR MUST BE
FOLLY OPEN TO REMOVE

X FILTERS

IGHT SIDE DR SHOWN)

FIGURE 21 Filter Mounting Track Location (Top View)

Filter Installation
Trane recommends the use of disposable prefilters with

high efficiency bag filters. Prefilters slide into mounting

tracks just ahead of the bag filter. Bag filter and prefilter

size and quantity requirements are the same. See Figure

21 for filter arrangement and complete the following:

1. Ensure power is disconnected. Open filter section

access door.

WARNING: DISCONNECT POWER SOURCE BEFORE
OPENING FILTER SECTION ACCESS DOOR. FAILURE
TO DO SO MAY RESULT IN INJURY OR DEATH
FROM ELECTRICAL SHOCK, HIGH PRESSURE OR
MOVING PARTS.

2. Remove adjustable blockoff from filter track.

3. Slide bag filters and flat prefilters into the appropriate
filter tracks. Bag filters must be installed with pleats

vertical to airflow.
4. Slide adjustable blockoff into filter track.

5. Close the access door. If door can be closed without

compressing the filters, adjust the blockoff by Ioos-

;UPPLY UNIT

ening its adjusting screws, moving the blockoff and

tightening the screws. The door should squeeze the

blockoff against the filters, compressing them.

NOTE: Filters must have an airtight seal to prevent air

bypass, ff using other filters, apply foam gasketing to the

vertical edges of the filter-holding frame to ensure a tight

fit.

For roll filter installation and operation checks, refer to RF-

IM-1.

MANOMETER INSTALLATION

A manometer should be used with each bag filter acces-
sory to monitor filter loading and is available from Trane. it

should be located to read the pressure drop between the

inlet and outlet of the filters. A 1-inch wg pressure differ-

ence indicates clogged filters.

WARNING: BAG FILTEI FINAL RESISTANCE IS 1 INCH

WATER GAUGE. FAILURE TO CHANGE BAG FILTERS AT
THIS POINT MAY CAUSE PERSONAL INJURY, DEATH
OR EQUIPMENT DAMAGE AS FILTERS WITH DUST MAY
BE COMBUSTIBLE.

Five feet of double-column plastic tubing is provided with

the gauge along with adapters for connection to 1/8" NPT
fittings. To install the manometer, complete the following:

1. Mount the manometer in the two 27/64-inch diameter

holes ddlled in top or side wall of the filter box, using

the self-tapping screws provided. Turn the screws
down snug, but not tight.

2. Adjust the gauge until the bubble is centered in the

spirit level. Tighten the mounting screws and check to

be sure that the gauge remained level.

3. Turn the zero adjust knob counterclockwise until it

stops. Then turn it clockwise approximately three full

turns so that there is room for adjustment in either

direction.
4. Remove the fill plug and pour in the provided gauge

fluid until the fluid level is visible in the vicinity of zero

on the scale. Adjust for exact zero setting with the

zero knob and replace the fill plug.
5. Install a tubing adapter on each side of the filter.

6. Connect the coded red striped tube to the high pres-
sure connection at the top of the gauge (left side) and

insert the other end into the field-drilled port and

adapter upstream of the bag filters.

7. Connect the uncoded tube to the low side connection

at the top of the gauge (right side) and insert the

other end into the field-drilled port and adapter down-

stream of the filter bags.

,OUTSIDE I-I RETURN
AIR AIR

I’’-’---’Itlll FLEXlBLIE X

STANDARD EXHAUST AIR STANDARD
MIXING BOX ECONOMIZER CABINET FAN

FIGURE 22 Exhaust Air Economizer Inltlllltion
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EXHAUST AIR ECONOMIZER

The Exhaust Air Economizer system consists of the econo-
mizer section and a Cabinet Fan. The accessory is at-
tached to a Climate Changer with a standard or
combination mixing box accessory, as shown in Figure 22.
Cabinet Fan size should be identical to Climate Changer
size, except as noted below.

NOTE: Unit sizes 35 to 63 can use either the same size
Cabinet Fan or a size 31 Cabinet Fan.

The economizer section contains a single damper set,
similar to a face damper, which is used to prevent back-
wheeling of the exhaust fan when it is shut off. Low leak
and Ultra-low leak dampers can be used on the damper
assembly. Refer to the Dampers section of this manual for
operating torques.

CAUTION: To avoid equipment damage, the pressure
differential across the damper must not exceed 3
Inchea during operation.

To install the Exhaust Air Economizer, complete the
following:

1. Bolt the Exhaust Air Economizer to the Cabinet Fan
with the bolts and gasketing provided.

2. If the unit is floor-mounted, fasten the isolators to the
floor and mount the accessory on the isolators. If the
unit is ceiling-mounted, follow proper safety precautions
and hoist the accessory into position, attaching it to
the hanger rods.

3. Attach the contractor supplied canvas duct to the
mixing box flange with sheet metal screws (not
provided).

4. Screw the canvas duct flange onto the economizer
section flange from inside the economizer with sheet
metal screws (not provided).

5. Attach the return air intake to the economizer section.
6. Level the unit. Secure all fasteners.

FAN MOTOR ASSEMBLY
On units that ship motors separately, the fan shafts, sheaves
and drive assembly must be checked and aligned before unit
operation. Complete the following:

WARNING: DISCONNECT ELECTRICAL POWER BEFORE
INSPECTING FAN MOTOR ASSEMBLY. FAILURE TO DO
SO MAY RESULT IN INJURY OR DEATH FROM ELEC-
TRICAL SHOCK OR MOVING PARTS.

1. Check that the fan shafts fully penetrate the bore of
sheaves or sheave bushings. Bushed sheaves should
have the bushing flange outboard of the sheave.

2. Use a level to check that fan and motor shafts are
level and parallel.

3. Position the fan sheaves as closely to the drive side
bearing as possible.

4. Check that the fan sheave keys fully penetrate the
bushing or sheave bore.

5. Position the motor sheaves on the motor shaft as
closely as possible to the motor housing. All sheave
setscrews must make full contact with the motor shaft
or shaft key.

NOTE: In some cases, motor shafts may not fully
penetrate the sheave bore, but the sheave width must
never exceed the recommended maximum per NEMA
(MG1-14.43 a) for the respective motor size.

6. Align sheaves with a straightedge or string. For multi-
groove sheaves, align canter lines.

7. Check belt tension. Detailed instructions are given in
the Maintenance section of this manual.

8. When properly aligned and tensioned, check that no
point on the belt nearest the drive bearing is within 1/
2-inch of unit flanges or structural supports.

9. After drive components have been positioned correctly,
tighten all sheave setscrews to the torque values given
Table 4.

Table 4 Torques for Tightening Locking Screws, Bearings
and Sheaves

TORQUE FOR TIGHTENING
SETSCREWS

SET
CREW
DIA.

HEX RECOM.
SIZE TORQUE

,CROSS INCH FOOT
FLATS LBS. LBS.

V=" 66 5.5
s/,, 126 10.5
3/1s" 228 19.0
71==" 348 29.0
V4" 504 42.0
sill" 1,104 92.0

TORQUE FOR TIGHTENING
SEAt.MASTER LOC,KIN COLLAR

HEX RECOM.
SIZE TORQUE

COL- SCREW ACROSS INCH FOOT
LAR DI/ FLATS LBS. I.BS.

2-015B 8-32 V=" 70 5.8
2-13B 8-32 V=" 70 5.8
2-17B 10-24 /" 90 7.5

NOTE: Tighten beadng sets4’ews to the torque shown before running unit.
Setscrews ca looen in .Nlxnent.

DAMPERS
DRIVE ROD ASSEMBLY BLOW-THRU MULTIZONE
UNITS

On all Blow-Thru Multizone units, the zone damper drive
rods are recessed to prevent damage during shipment.
Before attaching ductwork, complete the following steps
and then set the damper zones as instructed after this list.
Refer to Figures 23 to 24B.

1. Loosen the damper rod clip screws and extend each
drive rod 2-1/2 inches beyond the edge of the damper
assembly flange. See Figure 23.

2. Check each set of damper blades to make sure that
they are at 90-degree angles to each other. Move the
dampers to be sure they are not binding.

3. Tighten all damper rod clip screws.
4. Under certain operating conditions, condensate may

form on the cold deck portion of the damper section.
To prevent this, insulate around the damper rods. Be
sure that the insulation does not affect damper
operation.

SE’n’ING THE DAMPERS

Dampers on all units must be adjusted to ensure proper
operation. Complete the instructions for each damper sec-
tion. See Figure 24A.

1. Select the number of damper segments required for
the first zone. Loosen the damper lever set screws
and turn all of the damper blades within the zone to
the same position.



2. Tighten the damper lever set screws for this zone

3. Cut the damper linkage bar at the last lever. Figure

24A illustrates an example that uses two damper

segments.
4. Set all other zones with the same procedure given

above.

NOTE: Damper operators must be connected to damper

drive rods on the linkage side of the zone damper

section.

DAMPER OPERATORS

Damper operators, levers and linkages, if not factory provid-
ed, areto be provided and installed bythe contractor. Tables
5 through 8 list approximate values ofdampertorques to size

the damper operators. When two motors are reluired, use

synchronous motors. SeeTable 8Afor actuatortorques used

with Multizone and 3-Deck Multizone damper units.

To install the operators, connect the motor to the damper

drive rods on the linkage side of the zone damper section.

Mount damper levers as close to the side of the unit as

possible.

High-efficiency mixing box damper torques, given in Table

8, will vary with blade position (percent open), damper ar-

rangement (top/back or top/bottom), pressure differential,

cfm conditions and installation. The values given in Table

8 represent the maximums for all of the above conditions

up to 0.4 inches of pressure difference and at a blade

of 25 to 75 percent open Greater pressure differ-

or incorrect adjustment will not be compensated for.

When low leak and ultra-low leak dampers are installed,

operators should be sized according to operating torques

given in Tables 5 through 7. Since low leak and ultra-low

ASSEMBLY
DRIVE

/ FLANGE
ROD 2112

o o

FIGURE 23 Zone Damper Blade Assembly

DAMPER

/ LEVEL

.q.,T_--J LINKAGE DAMPER

 .AR RODS

RGURE 24A IngtZo Darner Rs and Darner Lln

leak damper operating torques are much higher than those

for standard dampers, care must be taken to choose a

properly sized operator. Stroke distance from full-closed to

full-open is 90 degrees.

Low leak dampers with blade seal material, should not be in-

stalled in positions where temperatures might exceed 150 F.

Damper
Blade
Edge

/ Damper Blade Face

Hot Deck

(airflo,)

Bypass Deck

Cold Deck

(Hot Deck Open Only)

NOTE: Bypass deck damper blades should be set at 90 degrees to the adjoining damper blades.

Hot Deck

Bypass Deck

Cold Oeck

(Bypass Deck Open Only)

Hot Deck

Bypass Deck

Cold Deck

(Cold Deck Open Only)

FIGURE 24B Proper Three-Deck Multlzone Damper Blade Configuration
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TABLE 5 ExtMnai Face and Low Leak

3 30 36

6 33 43

7 33 43

8 35 47

9 36 47

10 36 52

12 38 67

14 40 53

17 42 68

21 77 108

25 84 121

31 93 142

35 100 159

41 110 190

50 124 214

63 145 259

37 39 41 39 41 43 44

47 5O 53 50 54 57 80

47 50 52 49 53 56 59

51 55 58 54 58 62 65

58 63 67 62 68 73 77

65 71 76 70 77 83 88

71 79 85 77 86 94 100

78 87 93 85 95 103 110

120 131 139 128 141 151 159

136 149 159 146 161 173 183

161 177 190 174 193 210 222

182 202 217 198 221 241 256

216 239 256 234 261 283 300

250 280 304 273 310 339 363

305 343 373 335 381 419 449

On larger units with externalfaceand bypass dampers Itmaybe necessaryto use twoopposedrra aexiof n.

TABLE 6 Intemal Face and

3 30

6 33

7 33

8 35

9 36

33 35 36 37 35 37 38 39
40 43 45 47 44 47 49 51
39 42 44 46 44 46 48 5O

45 48 52 54 51 55 58 60

44 48 49 51 48 51 54 56

48 53 57 60 56 61 65 68
52 57 62 65 61 66 71 74

56 63 68 72 67 73 78 83

62 70 77 82 76 84 90 96

101 111 1,9 125 118 127 135 142

111 122 130 138 129 139 148 155
129 143 154 164 152 166 178 187

143 160 174 186 171 188 203 214
159 179 195 208 192 212 228 241

183 206 6 242 222 245 265 281

219 249 274 293 269 298 323 343

10 36

12 38

14 40

17 42

21 77

25 84

31 93

35 100

41 110

50 124

63 145

On larger units with internal and external face and bypas dampers it may be necessary to use two opposed damper operators to avoid excessive bending of damper



TABLE 7 Mlxlrm Box. Combination Filter Mixing Box Low Leak Damper Torguel

7 11 13 14 15

9 12

10 13

12 14

14 16

17 18

21 40

25 47

31 57

35 64

41 74

50 89

63 110

15 17

20 23 25 27

22 25 27 29

25 29

NOTE:

114

139

169

25

112

27 25 28 32

28 32 35 31 35 39 42

32 37 40 35 41 45 48

38 43 47 42 48 53 57

44 50 54 48 56 62 67

78 64 77 85 93 98

63 91 98 90 100 108 115

99 108 117 107 119 129 137

124 133 122 135 147 156

141130 164 157 170144 181

158 174 108 171

192 212 227 208

191 207 221

231 251 266

On larger units with Intemal and external face and bypass dampem it may be necessary to use two opposed damper operators to avoid excessive bending of damper

la Ilnkage,

3 0.65

6 1.10

8 1.50

10 1.65

12 2.25

14 2.70

17 3.15

21 3.75

25 4.50

31 5.30

35 6,20

41 7.20

50 9.10

63 10.75

TABLE 8A Multizone end Three-0eck Multizone Zone

(In./Lbs)



VARIABLE INLET GUIDE VANES
Inlet vanes are used to regulate fan capacity and to
reduce horsepower at lower system requirements.

Inlet guide vane operator motors, if not factory provided,
are to be provided and installed by the contractor, ac-
cording to the operating torques given in Tables 9, 10,
and 11. Control lever stroke and radius is given in Figure
25.

Before operation, check the vanes and assembly for
freedom of movement. If resistance above the torques
given in Tables 9, 10 and 11 is encountered, check for
vane damage or linkage misalignment. Do not force the
vanes. See Figure 25 for typical inlet vane operation.
Figures 26 and 27 illustrate FC and AF inlet vanes.

TABLE 9 Torque end Force Required to Operate Inlet Venee
AF Fans Unit Sizes 35-86

35 Open 70.0 7.7 158.0 16.7
Close 17.0 1.9 39.0 4,3

41 Open 94.0 10.3 214.0 23.5
Close 23.0 2.6 53,0 5.9

50 Open 128.0 14.1 287.0 31.5
Close 31.0 3.4 71.0 7,8

63 Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

73 Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

86 Open 172.0 18.9 388.0 42.6
Close 42,0 4.6 96,0 10,6

When automatic vane control is used, adjustment must be
made to avoid forcing the vanes past either the full-open
or full-closed positions. A locking lever is furnished if the
inlet vanes are to be used with manual control.

LEVER MAY BE USED
FOR MANUAL OPERATION

90 DEGREE
.FULL OPEN"/

4" RADIUS- r-/F: (FORWARD

INLET VANE)

THE FORCE REQUIRED
TO OPERATE

THE INLET VANE IS APPLIED
AT THIS POINT

USE THE " DIA. HOLE FOR DAMPER OPERATOR
(PNEUMATIC OR ELECTRIC, h BY OTHERS)

(OPPOSITE DRIVE SIDE ONLY)

NOTES:
1. Lever is furnished with the inlet vanes.
2. To open the inlet vanes, rotate the control lever clockwise

for left-hand mount and counterclockwise for right-hand mount.

FIGURE 25 Inlet Vane Operation

TABLE !0 Tr(l end Force to Operate Inlet Vanes FC Fens Unit Sizes 6-31

5.7
2.9

2.2
0.8

19.6
6.5

5.1
1.91-10V=

Open 10.0 2.5 22.5 5.7
1-121/4 Close 3.5 0.9 7.8 2,1

Open 10.9 2.8 24.5 6.2
1-131/z Close 3.9 1.0 8.7 2.3

Open 14.1 3,6 31.9 8.0
15 Close 5.0 1.3 11,4 3.0

Open 18.0 4.5 40.5 10.3
161/= Close 6.4 1.6 14.4 3.7

Open 23.1 5.8 52.2 13.3
1-18V4 Close 8.3 2.1 18,6 4.8

Open 24.0 6.0 54,0 13.7
1-20 Close 9.0 2.3 19.5 5.1

Open 25.0 6.3 58.0 14.2
1-22 Close 9.5 2.4 21.0 5.3

Open 26.5 6.7 59.7 15.1
1-25 Close 10.0 2,5 22.5 5.6

Open 21,8 5.5 49.1 12.4
2-131/= Close 7.8 2.0 17,5 4.6

Open 28.3 7.1 63.9 16.0
2-15 Close 10.1 2.6 22.8 5.7

Open 35.0 9.0 81.1 20,3
2-161/= Close 12.8 3.2 28.9 7.3

Open 46.3 11.6 104.4 26.3
2-181/4 Close 16.5 4.2 37.3 9,4

Open 46.0 12.0 108 27,2
2-20 Close 18,0 4.5 39.0 9.9
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ABLE 11 To ue and Force R ulred t(

25 Open
35 Close

27 Open
Close

:Operate Inlet Vanes FC Fans Unit Sizes 35-63

59.7
22.5

15.1
5.6

6.7
2.510o0

115 29 190 48 240

40 10 90 23 140

27 Open 115 29 190 48 240

41 Close 40 10 90 23 140

30 Open 120 30 200 50 260
Close 50 13 100 25 150

50 30 Open 120 30 200 50 260

Close 50 13 100 25 150

3O
13

Open 200120 50
25 150

"NOTE: Force is calculated using a 4" lever arm.

6O
35

6O
35

65
38

65
38

65
38

FAN
All inlet and discharge air duct connections to the unit
should be made with a flexible material. Typically, about
three inches is needed for this connection to rigid du-
ctwork. Do not draw the flexible material tight; leave it suf-
ficiently loose to prevent the transmission of any noise or
vibration to the ductwork.

Duct turns and transitions must be made carefully to mini-
mize air fdction losses. Avoid sharp tums and use splitters
or turning vanes when elbows are necessary, as shown in
Figure 28. Make turns in the same direction of rotation as
the fan. Discharge ductwork should run in a straight line,

unchanged in size or direction, for at least a distance of
1-1/2 fan diameters. See Figure 28.

FIGURE 26 Forward Curved Inlet Vanes
MAKE TURNSIN SPLITTERS OR

SAME DIRECTION ,S TURNING VANES

FAN ROTATION \

11/2 FAN
DIA. MINIMUM

FIGURE 28 Discharge Ductwork Recommendations

FIGURE 27 Airfoil Inlet Vanes

DUCT CONNECTIONS
All air ducts should be installed in accordance with the

standards of the National Fire Protection Association for
the Installation of Air Conditioning and Ventilating Systems
Other than Residence Type (NFPA 90A), and Residence

Warm Air Heating and Air Conditioning Systems

NOTE: Installations that have supply ductwork without
return ductwork may be restricted by local codes to serve
a space exceeding 25,000 cubic feet in volume.

On two-fan units, both fan discharge openings should be
jointed to a common duct after the recommended length of
straight run. Figure 29 illustrates a prober duct run that will
prevent unequal handling of air by the fans. Maximum duct
transition should be 30 degrees. The included angle
between joining ducts should not exceed 60 degrees. If
necessary, split the duct at any point beyond the common
connection.

For multizone units, zone duct clips are provided for at-
taching the ductwork to each zone. Refer to Figure 30.
Inset the clips on the damper partitions as required for the
number of zones. Approximately 7/16-inches of space will
be left between each zone when the duct collar is placed
in the duct clip.

NOTE: When attaching the ductwork to multizone units,



ensure that the duct connection does not interfere with

damper blade travel ff necessary, attach the ductwork to
the outside of the fan discharge in order to leave the
damper clear of obstructions. A clearance of one inch

(minimum) is required between ductwork and low leak
dampers for proper damper operation.

V2 FAN DIA.
MINIMUM

/ \
30 DEGREES MAXIMUM TRANSITIOI

60 DEGREES MAXIMUM

UNIT

FIGURE 29 Discharge Ductwork Recommendations for Two-Fan
Units

FLEXIBLE ZONE DUCT CLIP
CONNECTION">’C II J\

DAMPERPARTITION

FIGURE 30 Zone Duct Clip Installation

PIPING
CONDENSATE DRAIN CONNECTIONS

CAUTION: Failure to provide adequate condensate
piping may result In water damage to the equipment or
building.

Threaded condensate drain connections are provided on
both sides of the coil section drain pan. Pitch the line

downward toward an open drain and install a plugged tee
to facilitate cleaning. Make sure the drain pan connection
openings are unobstructed. Trap the drain line as shown in

Figure 31 for draw-thru units and Figure 32 for blow-thru
units. Draw-thru units size 73 and 86 have additional drain
connections on both sides of the fan section. Run these
drain connections into the coil section drain line or to a
separate open drain.

Drain connection size on unit sizes 3 through 31 is 1-1/4-
inch NPT (external). Drain connections on units size 35 to
86 is 1-1/2-inch NPT (internal). Install pipe caps or plugs
on all unused unit drain connections.

Note: For units with optional wide coil, the contractor will

need to extend the drain pan nipples under the extended
drainpanbefore connecting the drain trap. Nipplelength ex-
tension is determinedbyunitsize. Forsize 3-31 units, addan
additional 7t/inches in length. Size 41-50 units, addan ad-

ditional 12-inchesin length. Size 35, 63, 73and86units,
an additional 8t/inches in length.

"H" DIMENSION TO BE MINIMUM
OF 1/2" PLUS TOTAL STATIC

PRESSURE

_k

-[-
RGURE 31 Drain Trap for Drsw-Thru Units

"H" ON TO BE EQUAL

PLUS TOTAL STATIC PRESSURE
RGURE 32 Drain Trap for Blow-Thru Units

SPRAY SECTION PIPING SPRAYED COIL CLIMATE
CHANGER

Sprayed coil units require the following piping to the spray
section:

1. Make-up water to the float line. See Figure 33A.
2. Water line from overflow connection to a trapped

drain.
3. Shutoff valve and piping to an open or trapped drain.
4. Water line to the quick-fill connection.
5. Insulation of extemal piping around the spray pump to

prevent condensate runoff.
6. Fill the spray tank,

7. Adjust the float valve to maintain a level 1/2-inch

below the overflow outlet.

NOTE: Air must be purged from the system and spray
pump vavle must be adjusted for proper water flow. In-
structions are given in the Start-Up section of the CLCH
maintenance manual.

CAUTION: Water treatment Is required for Sprayed Coil
Climate Changers If the supply water is scale forming
or corrosive. If neccessary, engage the services of a
qualified water treatment specialist. The object of water
treatment is to prevent the fouling of the coil surfs
or undue metal damage. THE TRANE COMPANY CAN
ASSUME NO RESPONSIBILITY FOR EQUIPMENT FAIL-
URES WHICH ARE THE RESULT OF UNTREATED OR IM-
PROPERLY TREATED WATER.



INSPECTION
WINDOW

QUICK FILL

" NPT INT

FLOAT
VALVE

4" NPT INT

-OVERFLOWtr/4" NPT INT

DRAINil-"
1" NPT INT

FIGURE 33A Sprayed Coil Unit Tank Connections

GENERAL COIL PIPING RECOMMENDATIONS
1. Proper installation, piping and trapping is necessary to

insure satisfactory coil operation and to prevent operational
damage.

2. When selecting coil location, allow sufficient space for
access to the coil for routine maintenance and service.

3. Support all piping independently of the coils.
4. Provide swing joints or flexible fittings in all connections that

are adjacent to heating coils in order to absorb thermal ex-
pansion and contraction strains.

5. The Trane Company recommends that a short pipe nipple be
used on coil headers prior to making up any welded flange or
welded elbow type connections. This allows the use of a
back-up pipe wrench when it is necessary to further rotate
the welded flange or elbow when lining up bolt holes on the
prefabricated piping.
NOTE: Use a "Back-Up Wrench" when attaching piping to
coils with copperheaders. Do not use brass fittings orbrass
pipe connectors. Brass distorts easily and causes con-
nection leaks.

Delta-FIo coils have copper headers which extend outside
the unit casing so that back-up pipe wrenches can be used.

6. When attaching the piping to the coil header, make the con-
nection only tight enough to prevent leaks. Maximum recom-
mended torque is 200 foot-pounds. Use pipe sealer on all
threaded connections. The use of Teflon tape or paste i$

not recommended by Trane.
7. After completing the piping connections, seal the gap be-

tween the pipe and casing with tape or mastic before insu-
lating the pipes.

8. To connect supply and return coil piping, outer coil panels
must be removed. If not ordered, drain and vent access
holes must be drilled. See Item 9.

9. Provisions must be made to drain those coils that are not in
use when subjected to freezing temperatures.

CAUTION: Failure to properly drain and vent coils when
not in use during freezing temperatures may result in
coil freeze-up damage.

Coil types N, NS and A may be adequately drained in their
pitched position in the unit. In coilless units, the coil, after
field installation, is not pitched (unless special pitching coil
support channel is ordered for steam coils) and may be ade-
quately drained in their position in the unit.

(Type N is drainable through the return connection.) The in-
staller must provide appropriate piping for adequate
drainage.

TypeWL coils are not drainable in either pitched or level pos-
ition. To drain these coils remove the vent and drain plugs
and blow the coils out as completely as possible with com-
pressed air. The coils should then be filled and drained
several times with full strength ethylene gylcol so that it will
mix thoroughly with the water retained in the coil. Drain the
coil out as completely as possible.

Coil types D, DD, and K, plus W, P2, P4, P8, DL and LL are
drainable in their factory-installed level position. Coil types
D, DD, DL and LL also have Trane factory-installed drain and
vent connections. Figures 34 through 39 illustrate coil drain
and vent connections.

Drainable coils installed in units containing coil types DL or
LL will also have factory-installed drain and vent
connections.

NOTE: On units with stacked coils, there is a condensate
follower located at each end of the coil connection. Figure
33B illustrates the condensate followerprovided at the end
of the stacked coils.

ACCESS COIL MOUNTING
PANEL BOLT

INLET
FRAME

/ END
PANEL

COIL SUPPORT
CHANNELS
BOLTS TO

FAN

FIGURE 33B Draw-Thru Unit Coil Section Details with View of
Condensate Follower



11/4 NPT (INT) RETURN

11/4 NPT (INT) SUPPLY

SO. HD. PIPE PLUG ,
1/2" NPT DRAIN

AI....R
FLOW

251/2"

241/e"

10/2"
"12"

24"HEADER

COIL
SIZE C B

30 311/2" 81/4"

33 34V" 9,’

IOTE: COIL CONNECTIONS AVAILABLE RIGHT OR LEFT HAND
(DETERMINED BY FACING INTO AIRFLOW)

NPT VENT.:

2V2" NPT (INT) ’RETURN --/

NPT DRAIN

21/ NPT (INT)
SUPPLY

NPT DRAIN

6/4
30" AND 33" HEADER

FIGURE 34 Coil Connections With Drain and Vent Locations (Type WC 24" and Type WS 30" and 33" Headers)

VENT 1/z" NPT

A

WATER
INLET

2, 4 ROW

WATER
OUTLET

VENT V2" NPT

AIR FLOW

WATER INLET

6 ROW

WATER
OUTLET

DRAIN
"’-V’ NPT

18" 161/2

24" 221/2

30" 281/2"

FIGURE 35 Coil Type P2 Connections with Drain and Vent Locations (18", 24" and 30" Headers)
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2 ROW
1.68"

VENT 1/=.NP
WATER OUTLETt
WATER INLE

DRAIN 1/2" 0.18"

NPT

HEADER A B

6 ROW

VENT 1/z" NPT

WATER INLET

WATER
OUTLET

AIR FLOW

AIR FLOW

VENT 1/2" NPT

WATER INLET

4 ROW

WATER OUTLET

DRAIN 1/2" NPT

HEADER A

18" 7/2

24" 101/2"

30" 131/2"

B

12"

15"

8 ROW

DRAIN 1/2" NPT

VENT i/" NPT

HEADER

24"

30"

"WATER
OUTLET

A

WATER INLET

FIGURE 36 Coil Type P4 Connections with Drain and Vent Locations (18", 24", and 30" Headers)

WATER INLET

WATER OUTLET"

DRAIN I/2" NPT

HEADER

24"

30"

4 ROW

DVENT

1/2" NPT

C ’

AIR FLOW

WATER INLET

A B C D

7/2 9" V2" 11/2"

101/2 12" 0" 41/2

131/2 15" 11/2 11/2"

8 ROW

WATER
OUTLET

VENT 1/2"NPT

HEADER
18"

24"

30"

A
161/2"

221/2"

28/2

FIGURE 37 Coil Type P8 Connections with Drain and Vent Locations (15", 24", and 30" Headers)



NPT

ID

LO

lINT) RETURN

G.;-’/’’’ NPT lINT) VENT

D
LEFT HAND COIL
CONNECTIONS

|PT IINT) 4

RAI \ 6 71/2

8 101/2H 21/z NPT
lINT) SUPPLY

NPT lINT) SUPPLY

" NPT lINT) VENT

H L21/2" NPTlINT)

"1 :’--" RETURN

2-ROW

COIL
SiZE A B C D E H F

18 63/4" 9a/4 191/2" 81/4" 111/4" 61/2" 4"

24 9-4 12/4 251/2" 11 Y4" 141/4 61/2" 4"

30 12:1/4 15.,1/4 31 1/2" 141/4" 17V4" 61/2" 4"

33 14V4" 17"V4" 341/2" 15-Y4" 18.Y4" 61/2" 4"

4-ROW

H F
9W’ 7"

9W’ 7"

9W’ 7"

9V" 7"

6-ROW

RIGHT HAND COIL
CONNECTIONS
ROWS G

3 3

4 41/2

6

8 101/2

8-ROW

H F H F
121/2" 10" 151/2" 13"

12V=" 10" 15W’ 13

12W’ 10" 151/2" 13"

12Y" 10" 15W’ 13

NOTE: Coil connections available right or left hand (determined by facing into air flow).

FIGURE 38 Cog Type W Connections With Drain and Vent Locations (18% 24", 30", and 33" Headers)

21/2" NPT lINT) COIL
SUPPLY SIZE B C

18 /4" 191A

24 124" 251/2"

30 154" 311/2"

33 171/4" 341/2

1/z" NPT SQ. HD.
PIPE PLUGS VENT

/ \

0 0

O OI O O

oO E: oj

’j Ol : o

O O1 O O

!oo   oo!0 0

RH DRAIN HOLES
(COIL WiTH

DRAIN HOLES)

A

2W’ NPT lINT)
RETURN

AIR

FLOW

L 1/2" NPT SQ. HD.
PIPE PLUGS DRAIN

ROWS A

6 121/2"

8 151/=

10 181/2"

12 211/2"

FIGURE 39 RIgM Hand Coil Type WD Connections with Drain and Vent Locatiorm (6, 8, 10, snd 12 Row)

STEAM COIL PIPING

Refer to Figures 40 to 45 for typical steam coil piping.

CAUTION: Condensate must flow freely from the coil at
all times in order to prevent coil damage from water
hammer, unequal thermal stresses, freeze-up and corro-
sion. Complete the following recommendations to
prevent coil damage.

CAUTION: Failure to properly drain and vent coils when
not in use during freezing temperatures may result In
coil freeze-up damage.

1. Check that the coil is installed Correctly, with airflow
the same direction as indicated on the nameplate
coil casing.

2. Install a 1/2-inch, 15-degree swing-check vacuum
breaker in the unused condensate return tapping as
close as possible to the Coil.



TABLE 12 Cooling end Heating Coil Connection Sizes (inches NPT)

DD 18, 24, 30, 33 2.5

WD
K

P2

P4

P8

WC

WA

N, NS

A,A.A

1-

DL

WL
LL

2.5 0.5 0.5

2.5 2.5 0.5 0.518, 24, 30, 33

18, 24, 30, 33 2.5 2.5

18, 24, 30 0.75 0.75

18, 24, 30 1.0 1.0

30 1.25 1.25

0.5 0.5

0.5 O.5

0.5 0.5

18, 24, 0.5 0.5

18 1.0 1.0 0.5 0.5

24 1.25 1.25 0.5 0.5

30, 33 2.5 1.5 0.5 0.5

18, 24, 30, 33 2.5 2.5 0.5 0.5

18 2.0 1.0 NA NA
24 2.5 1.25 NA NA
30, 33 3.0 1.25 NA NA

18 2.5 1.0 NA NA
24, 30, 33 2.5 1.25 NA NA

18, 24, 30, 33 0.75 0.75 NA NA

18, 24, 30, 33 1.5 2.0 0.375

18, 24, 30, 33 1.5 2.0 0.375

18, 24, 30, 33 2.5 2.5 0.375

0.375

0.375

0.375

Notes:
1. Connections are NPT internal.

2. Coil Type NS drains through supply connections.

8.

9.

11.

Vent the vacuum breaker line to the atmosphere or
connect it to the retum main at the discharge side of
the steam trap.

NOTE: Vacuum breaker relief is mandatory when the
coil is controlled by a modulating steam supply or a
two-pos#ion (ON-OFF) automatic steam supply valve.

Run the return pipe at the full size of the steam trap
connection except for the short nipple screwed directly
into the coil condensate connection. Do not bush or
reduce the coil return tapping size.
With automatic controls, or where the possibility of low
pressure supply steam exists, use float and thermo-
static traps with atmospheric pressure gravity drain and
continuous discharge operation. Locate the steam trap
discharge at least 12 inches below the condensate
return tapping. Use bucket traps only when supply
steam is unmodulated and pressure is 25 psig or
higher.
When coils are installed in a series, size the steam
traps for each coil using the capacity of the first coil
in airflow direction.
Always trap each coil separately to prevent holdup in
one or more coils.
Always install strainers as close as possible to the
inlet side of the trap.
Use a V-pod modulating valve to obtain gradual modu-
lating action.
Control each coil bank separately when installing coils
for sedes airflow with automatic steam control valves.

CAUTION: Always open the steam supply control
va/ve slowly to prevent possible coil damage.

Do not modulate systems with overhead or pressurized
returns unless the condensate is drained by gravity to

TABLE 13 Refrirant Coil (T

2

7/

lY 21/

1 2

2 7,’k

24 4 ?

8 1 2

16 (2)1 (2)2

2 7

4

5 7 2

10 1 2

(2) (2)2

3

7 1 2

11 1 2/e

NOTE: Connection are piping OD.
(2)1 (2)2V
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a receiver (vented to the atmosphere) and returned to
the main by a condensate pump.

12. At start-up on units with fresh air dampers, slowly tum
the steam on full for at least 10 minutes before
opening the fresh air intake.

13. Pitch all supply and return steam piping down a
minimum of inch per 10 feet in the direction of flow.

14. Do not drain the steam mains or take-offs through the
coils. Drain the mains ahead of the coils through a
steam trap to the return line.

15. Overhead returns require 1 psig of pressure at the
steam trap discharge for each 2-foot elevation to
assure continuous condensate removal.



FIGURE 41 Typical Piping for Type NS Steam Colla and Vertical
Tubes for Vertical Airflow

SUPPLer r,,-
GV FULL SIZE

GOIL BANK SUPPLyq

PIPING SUPPLIED
-’v

BY INSTALLER

12" MIN.

12" MIN.

12" MIN

FIGURE 42 Typical Piping for Type A Steam Co.e, High
Pressure, Horizontal Tube for Horizontal Airflow

FIGURE 44 Typical Piping for Type A or N Steam Colle,
Horizontal Tubes for Horizontal Airflow

MV (N COIL)
ov IA co,u

J ST

_
\

T

FULL SIZE OF L. PIPING SUPPLIED

COIL CONNECTION
BY INSTALLER

ST OPTIONAL TO INSURE

STEAM TRAP
CONNECTION

FIGURE 45 Typical Piping for Type A or N Steam Coils, Vertical
Tubes for Horizontal Airflow
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HOT WATER COIL PIPING

Refer to Figures 46 to 48 for typical hot water coil piping.

Check that the coil is installed correctly, with airflow in the
same direction as indicated on the nameplate or coil casing.

2. TypeW, WL, DL, andWC hotwater coils are self-venting
only ifthe water velocity exceeds 1.5 feet per second. If it
is belowthis rate, ventthe coils by either ofthe following
methods:

a. Install an air vent in the top pipe plug tapping of the
retum header.

b. Vent from the top ofthe retum header horizontally to the
retum piping if the retum line rises and is above the top
of the coil.

CAUTION: Donot throltleormodulate the waterflowforcoils
that are exposed to freezing air. Coil damagemayresult from
freeze-up.

GV

,L /I BY INSTALLER

FIGURE 48 Typical Piping for Type W or WA, 1-Row Water Coil

GV

PIPING SUPPLIED GV
BY INSTALLER

FIGURE 46 Typical Piping for Type WC Water Coil

WATER COOLING COIL PIPING

Refer to Figures 49, 50 and 50A for typical water cooling coil

piping.

1. Check that the coil is installed correctly, with airflow in the

same direction as indicated on the nameplate or coil casing.
2. Vent both supply and retum lines.
3. Install a strainer ahead of the control valve, if used.
4. Install adrain line and shutoffvalve in the supply line nearthe

coil.
5. Check for coil fin damage and straighten if necessary.
6. Type W, D, K, DL, WL and LL water coils are self-venting

only if the water velocity exceeds 1.5 fps. Type DD and
WD coils are self-venting only if the water velocity ex-

ceeds 2.5 fpso If water velocity is below these minimum
values, vent by one of the following methods.

ao Install an air vent in the top pipe plug tapping of the
return header, or;

b. When the retum line rises above the top of the coil, vent
from the top of the retum header horizontally to the
retum piping.

AV

; 45 ELL
u GV

PIPING DRAIN VALVE

SUPPLIED
BY INSTALLER

FIGURE 47 Typical Piping for Type W, Two-Row Water Coil

TO
RETURN MAIN..,

FROM
IPPLY MAIN

AIR
FLOW

Figure 48 Typical Piping for Type D, W or K Water Cooling Coils

with End Connections.



AIR
FLOW

CONTROL
VALVE

TO
RETURN MAIN

Figure 50 Typical Piping for Type DD Water Cooling Coil with
Center Connections.

Figure 50A Typical Piping for 2-Row, Type WL and DL Water Coil
with Drain and Vent Locations.

PERFORATED PLATE
PANEL (PACKED ELBOW)

COIL

DISTRIBUTOR

I,GURE !1- Type = Refrigent Coil

REFRIGERANT COIL PIPING

NOTE: This coil has been dehydrated and charged with a hoM-
ing charge. To prevent leaks and system contamination, do
break the seals until the coil is installed.

Check that the coil is installed correctly, with airflow in the same
direction as indicated on the coil nameplate or casing. The suc-
tion connection must be at the bottom of the suction header.

Follow accepted refrigeration piping practices and safety pre-
cautions. See Figure 51 for typical refrigerant coil piping. General
refrigerant piping recommendations forcomponent selection and
line sizing follow. Specific recommendations should be provided
with the high-side components, including instructions for pres-
sure testing, evacuation, and system charging.

Leak-test the entire refrigeration system after piping is complete.
Charge the unit according to approximate weight requirements
and operating pressures. Measure superheat and adjustthe ther-
mal expansion valve setting if necessary.

GENERAL REFRIGERANT PIPING RECOMMENDATIONS

Liquid Line Components

Trane recommends the use of a properly sized liquid line filter-
dder, installed upstream from the expansion valve and as close to
the evaporator coil as possible. FiRer-drier selection should be
based on a maximum pressure drop of 2 psi at the design
condition.

In addition, a moisture indicator/sight glass should be
between the expansion valve and filter-drier. The moisture
cator/sight glass must be sized to match the size of the liquid line
at the thermal expansion valve.

A liquid line shutoff valve with access port should be sized with
the selected liquid line OD, and installed close to the condenser.

Other valves, tube bends, and reducers should be minimized,
since these items tend to increase pressure dropand reduce sub-
cooling at the expansion valve.

The Thermal Expansion Valve (TEV) must be selected for proper
size and capacity. A slightly oversized valve will allow the unit to
operate satisfactorily at low-load conditions. The use of a hot gas
bypass valve should be taken into account when sizing the TEV.

Liquid line receivers, other than those factory-installed, are not
recommended.

Suction Line Components

A suction line pressure tap should be installed on the leaving side
of the evaporator coil near the TEV sensing bulb location. Accu-
rate superheat measurement and thermal expansion valve ad-
justment demands that suction pressure be measured near the
evaporator coil.

Suction line filter-driers are usually only necessary on systems
that have experienced a severe compressor motor bum-out or
other failure which results in extremely high refrigerant
peratures. This filter-drier should not be left in the suction
permanently.



Uquid Line Sizing

All compressors have a Refrigerant Charge Limit (RCL) that must
be exceeded. Since the RCL and pressure drop are in direct
flict with each other, Trane recommends that the liquid line be
as small as possible, while maintaining a low enough pres-

sure drop to ensure 5 degrees F of subcooling at the expansion
valve.

Suction Line Sizing

Suction line tubes must be sized to maintain refrigerant vapor ve-
locities that are high enough to ensure oil entrainment under all
operating conditions.

Although not harmful, it is not necessary to pitch horizontal suc-
tion lines toward the compressorwhen the refrigerant coil is used
with Trane condensing units, which are designed with a gas trap
in the suction line just prior to the compressor. This gastrap helps
the crankcase heater to stop temperature-induced migration
during the off cycle. However, it also eliminates gravity flow to the
compressor sump.

WIRING
WARNING: DISCONNECT ELECTRICAL POWER SOURCE
BEFORE SERWCING THE UNIT OR CONNECTING ELEC-

TRICAL WIRES. FAILURE TO DO SO MAY RESULT IN PER-
SONAL INJURY OR DEATH FROM ELECTRICAL SHOCK OR
ENTANGLEMENT IN MOVING PARTS.

Widng to the unit fan motor and the spray pump motor (sprayed
coil units only) must be provided by the installer and mustcomply
with all national and local electrical codes..The installer must also
furnish afused disconnect switch in compliance with national and
local electrical codes.

CAUTION: Use copper conductors only for terminal con-
nectlona. Use ofaluminum or other type of wiring may result
in galvanized corrosion or overheating and resultant equilP
merit damage.

Fan motors require motor ovedoad protective devices that are
rated or selected in compliance with the National Electdc Code.
Specific unit and motor connection diagrams are provided on the
unit. if wiring directly to the motor, provide a flexible connection at
the motor to permit fan belt adjustment. Fractional-horse-power
motors may be factory-connected to a terminal box on the unit. If
this construction is provided, complete field widng to this con-
nection box.

 NSTALLATION CHECKLIST
Complete this checklist asthe unit is being installed to verify that all recommended installation procedures are accomplished before
the unit is started. This checklist does not replace the detailed instructions given in appropriate places in the Installation section of
this manual. Read the entire section carefully to become familiar with the installation before installing the unit.

WARNING: DISCONNECTELECTRICAL POWER BEFORESERVICING OR INSPECTING THE UNIT. FAILURETODOSOMAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTANGLEMENT IN MOVING PARTS.

RECEIVING AND HANDLING

[] 1. Unit and accessories are inspected for shipping damage or material shortage. Report any claims immediately.

[] 2. Unit nameplate data agrees with submittal and ordedng information.

MFTING

[] 1. Center of gravity is approximated.

[] 2. Proper rigging devices are installed, including slings and spreader bars.

[] 3. Unit is hoisted to its approximate location.

UNIT LOCATION

[] 1. Floor or foundation is prepared to support unit weight and to be level.

[] 2. Sufficient access is provided for unit size, clearances and maintenance access.

[] 3. Foundation or mounting platform is sized for unit, accessories and mounting legs.

4. For ceiling-mounted units, suspension frame is selected and prepared.



MOUNTING

[] 1. Vibration isolators are installed and fastened to the floor.

[] 2. Shipping angles are removed.

[] 3. Multi-section units are assembled.

NOTE: Some units require further assembly after part of the unit is mounted.

[] 4. Support frame are constructed and attached for ceiling-mounted units.

[] 5. Assembled units are mounted on isolators or ceiling supports.

[] 6. Unit assembly is complete.

[] 7. Mutli-section units are joined with flexible connection material.

[] 8. Tension restraints are installed on high-pressure units.

[] 9. Splash guards are installed where necessary.

[] 10. Unit is fastened to isolators.

[] 11. Unit is level.

ACCESSORIES

[] 1. Bag filter section is installed.

[] 2. Filters are installed.

[] 3. Manometers, if necessary, are installed.

[] 4. Exhaust Air Economizer is installed.

[] 5. All accessories are installed.

FAN MOTOR ASSEMBLY

[] 1. Shafts are propedy installed in bearings.

[] 2. Sheaves are propedy located on shafts.

[] 3. Shafts are level and parallel.

[] 4. Sheaves are aligned.

[] 5. Belt tension is correct.

[] 6. Belt is at least 1/2-inch from unit flanges or structural supports.

[] 7. All sheave and beadng set screws are tightened to the correct torques.

[] 8. Belt guard is installed.

DAMPERS

[] 1. Blow-Thru Mutlizone units Drive rod assembly is adjusted.

[] 2.

[] 3.

[] 4.

INLET

[] 1.

[] 2.

Cold deck damper rods are insulated (if necessary).

Dampers are set for each zone.

Damper operators (fumished by the installer) are installed and adjusted,

VANES

Vanes and red assemblies move freely. Lubricate if necessary.

Operators and linkage (furnished by the installer) are installed and adjusted.



DUCTWORK

[] 1. Intake and discharge connections are made with flexible connection.

2. Discharge ductwork is unchanged in size or direction for at least 1-1/2 fan diameters in length.

3. Adequate clearance is allowed between duct connections and dampers.

PIPING

[] 1. Condensate drain lines are trapped, installed and connected to the coil drain pan.

[] 2. Unused drain connections are plugged.

[] 3. Spray section piping is complete for sprayed-coil units.

[] 4. Provisions are made for properly draining and venting all coils.

[] 5. Supply and return coil connections are made.

[] 6. Supply and return piping is complete.

WIRING

[] 1. Supply power is connected to fan motor.

[] 2. Wiring direct to fan motor is flexible connection.

[] 3. If terminal box is provided, field-wiring to terminal box is complete.

[] 4. Supply power is connected to spray pump motor (sprayed-coil units only).

[] 5. Fused disconnect switch is installed within sight of unit.

[] 6. Motor overload protective devices are installed.

START-UP

WARNING: DISCONNECTELECTRICAL POWER ANDALLOW
ALLROTATING PARTS TOSTOPCOMPLETELYBEFORESER-
VICING OR INSPECTING THE UNIT. FAILURE TO DO SO MAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELEC-
TRICAL SHOCK, ENTANGLEMENT IN MOVING PARTS OR
PRESSURE DIFFERENTIAL WITHIN THE UNIT.

PREPARATION

Perform the following checks and inspections before operating
the unit:

1. With the system de-energized, check that the electrical
connections are complete and tight at the terminals.

2. Make sure the belt guard is in place.

3. Inspect the fan wheels. They should tum freely in the proper
direction of rotation.

4. As mentioned previously in the Installation section, check
the bearing and sheave setscrews for propertorque settings.
Refer to applicable section in this manual.

Inspect fan belt tension and sheave setscrews. Belt ten-
sion, sheave alignment and setscrew torques for the
motor assembly are given in this manual.

6. Check the piping and valves for leaks. Open or close the
valves, depending on their function in the system. Drain lines

should be open. If a refrigerant coil is used, the system must
be evacuated, leak-tested with dry nitrogen, and charged
with refrigerant.

7. Check that the air filters are in place and that all dampers are
set properly.

8. Remove all foreign matedal from the drain pan. Check the

drain pan and condensate line to make sure they are not
obstructed.

9. All unit access panels must be in place. All screws, nuts and
bolts must be tightened to their proper torques.

10. On high-pressure units, the coil piping hole gaskets must be
installed properly.

11. If the unit includes fan paralleling control, open it fully.

12. Inspect fan motor and beadng lubrication.

CAUTION: Topreventfanmotororbearingfailures, itisnec-
essary that they are lubricated properly. This must be
checkedbefore the unit is startedfor the first time. See the
label on the side of the unit, the tag attached to the motor
and the Climate Changer Maintenance Manual.



START-UP PROCEDURES

After completing all the items uner "Pre-Start-Up," the unit may
be started and the following checks and adjustments performed:

NOTE: High Pressure units with self-locking collar fan bearings.
During start-up check rotation of fan shaft to determine if fan
motor is wired correctly. Incorrect rotation of fan maycause pre-
mature bearing and shaft failure.

1. Measure the motor voltage and arnps on all phases to insure
proper operation. Compare these readings with the motor
nameplate.

2. If the unit includes a spray pump, open the spray pump air
valve and purge air from the system. Adjust the spray pump
valve until the spray pattern diameter equals the finned
height of the top cooling coil. The resulting gauge pressure
should be between 7 and 10 psig.

3. If the unit includes fan paralleling control (two-fan, blow-thru
units only), adjustment may be required. An indication of an
incorrect setting is paralleling of the fan (pulsating operation)
and erratic fan motor amperage readings. Adjust the fan par-
alleling control until fan operation is smooth and the am-
perage reading is steady.

The fan paralleling control should be closed only far enough
to eliminate erratic operation. Rarely should adjustment
exceed two inches on either fan. If the devices are closed too
far, unit capacity will be reduced.

Each fan paralleling control device has two reds per fan ex-
tending upward through the top of the blow-thru fan section.
To adjust fan operation for a smooth airflow condition, the fol-
lowing should be done:

a. Loosen the locking nut on one red, lower the rod 1/=-inch
and retighten. Repeat for the other red on the fan.

b. If the unstable condition still exists, repeat Step A.
c. If the unstable condition still exists, relocate the fan par-

alleling control to the original position and perform Steps
A and B on the other fan.

d. If the unstable condition still exists, lower both fan paral-
leling devices to 1-inch from the original position.
Repeat Steps A, B, and C, using 1-inch as a base
reference.

4. Measure voltage at all three wires. Maximum allowable volt-
age imbalance is two percent. Voltage imbalance is defined
as 100 times the sum of the deviation of the three voltages
from the average, divided by twice the average voltage. For
example, if the three measured voltages are 221,230 and
227, the average voltage would be 226 volts. The percent of
voltage imbalance is then calculated:

bearings, or other drive components are replaced, the
unit vibration should be checked.

The unit vibration, measured horizontally and vertical
directly on the fan shaft bearing (perpendicular to
shaft centerline), should not exceed 0.2 in/sec, or 3.
mils, whichever is the lower displacement at the unit
operating speed.

SHEAVE ALIGNMENT

To prevent interference of the fan frame with the belt, make sure
that the belt edge closest to the motor has the proper clearance
from the fan frame, as shown in Figure 52.

Align the fan and motor sheaves by using a straightedge as
shown in Figure 53. The straightedge must be long enough
to span the distance between the outside edges of the
sheaves. When the sheaves are aligned, the straightedge will
touch both sheaves at points A through D. A string, drawn
tight, may be used in the same manner. For uneven width
sheaves, place a string in the center groove of both sheaves
and pull tight. Adjust sheaves and tighten the sheave set-
screws to the proper torques, given in Table 4.

Parallel operation of the fan and motor shafts is necessary to pro-
long belt life. Place a level on the shafts to check horizontal align-
ment. Shim if necessary.

FAN
MOTOR

BELT

MINIMUM

100 x { [226-221] + [230-226] + [227-226] }
2 226

2.2% (Unacceptable)

Figure 52 Minimum Allowable Distance Between Frame Work
and Fan Sheave.

In this example, 2.2 pement imbalance is not acceptable and
the power company should be notified to correct it.

5. If the fan speed is changed more than 5% from the origi-
nal designed rpm, or if parts such as shafts, fan wheels,

FAN ASSEMBLY SETSCREWS

Check and adjust fan wheel, beadng and sheave setscrews
whenever a component is removed or an adjustment is made.
Refer to Table 4 for recommended Torques.



FIXED
SHEAVE

LINES
MUST BE
PARALLEL

STRAIGHT
EDGE EDGE

/

Proper belt tension is required to ensure maximum beadng and
drive component life and is based on fan brake horsepower re-
quirement. Use Chart I to find the proper tension and refer to the
inset for an example. To use the chart, you must know:

t. Fan design bhp per belt (not motor hp)

2. Fan rpm

3. Fan sheave pitch diameter (Figure 54 found by mea-
suring where the middle of the belt rides in the sheave).

4. Type of belt cross-section (stamped on the belt)

ADJUSTABLE
SHEAVE

Figure 53 Sheave Alignment

FAN WHEEL CLAMPS

The damps that hold the fan hub on the shaft must be properly
and tightened to ensure safe fan operation.

On fans thatare 20 inches or smaller, the clamps should
be replaced whenever the wheel or shaft is replaced.

On fans that are 20 inches or smaller, locate the two-piece clamp
over the hub so that the hub tabs go through the clamp slots. Fin-
ger-tighten the two bolts evenly, then torque down both bolts
evenly in small increments to 25 foot-pounds. The clamp flanges
should meet at both bolt locations before 25 foot-pounds is
reached.

PITCH
PITCH

DIAMETER DIAMETER

("A" BELTS) ("B" BELTS)

BELT SHEAVE

Rgure 54 Fen Sheave Pitch Diameter

OUTER
SHEAVE
DIAMETER

AS shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at 1/2-inch deflection. Deflection is
determined by dividing the belt span distance by 64, as shown in
Figure 55.

On fans that are larger than 20 inches, finger-tighten the three
bolts evenly, then torque down all three belts evenly, in small in-
crements, to 35 to 40 foot-pounds. Visually checkthe spacing be-
tween the three clamp flanges to make sure they are consistently
tightened.

FAN BELT TENSION

NOTE: Fan belt tension shouldbe checked at least twice during
the first days ofoperation, since there is a rapid decrease in ten-
sion until belts are run in.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
AND ALLOW ALL ROTATING EQUIPMENT TO STOP COM-
PLETELY BEFORE INSPECTING OR SERVICING THE UNIT.
FAILURE TO DO SO MAY RESULT IN PERSONAL INJURY OR

DEFLECTION BELT SPAN

Figure 55 Belt Tension Measurement
ATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

Table 14 Values for K Factor (Belt Cross-Section Types)

"’K" FACTOR



Example:

Fan Sheave Pitch 10 Inches

BHP Per Belt 12
Belt Cross Section C
Fan Speed 1000 RPM
Belt Span 32 Inches

Answer: 9.6 Ibs. @ .5 inch deflection

Pounds Force @ (Deflection}

Deflection (in.) Belt Span

15 14 13 12 11 10 9 8 7 6 5 4 3 2 3

FAN RPM

FAN SHEAVE
PITCH DIA. (INCHES)



To measure belt tension, use a belt tensioner as shown in
Figure 56. Determine actual deflection by depressing one
belt with the belt tensioner and measuring the deflection rel-

the other belts or to belt line. Adjust the belt tension
the correct pounds force and tighten all setscrews to the

)roper torques.

SMALL O RING.---,--

LARGE 0 RING

FORCE SCALE

SPAN SCALE

Figure 56 Belt Tensioner

For belt cross-section types not given inChart 1,refer toTable14
and use the following equations to calculate correct belt tension:

F=T+K
16

where F force measured in pounds at specific deflection

K constant determined by belt cross-section type
(See Table 14).

T 24,750 x (fan hp per belt)
(belt speed)

(fan pitch diameter)Belt=u - x(r) x fan rpm (Wmin)

For example, given the following:

Motor sheave pitch diameter: 16.8 inches, eight groove
Fan sheave pitch diameter: 19.8 inches, eight groove
Fan horsepower: 262.4 bhp
Fan rpm: 983 rpm
Belt type: 8V
Sheave span: 60.9 inches

19.8Belt speed -- x 3.14 x 983 5092

T 24,750 x (262.4 bhp/8 belts) 24,750 x 32.8
5092 5092

159.4 Ibs

F 159.4 + 25 11.5 Ibs
16

Also, D Belt span (inches) 60.9 .95

approximately 15/16 inches

Therefore, the belt tensioner should read 11.5 pounds force at 15/
16-inch deflection. This will yield 159.4 pounds force belt tension.

Belt tensions determined by using Chart and Table 14 are
minimum values. The correct operating tension for a V-belt
drive is the lowest tension at which the belts will not slip
under start-up or peak load conditions. It may be necessary,
however, to increase the tension ofsome drives to reduce ex-
cessive belt flopping.

CAUTION: Do not over-tension the belts. Excessive
tension will reduce fan and motor bearing life, accel-
erate belt wear and possibly cause shaft failure.

Remove the belt guard and clean the sheaves and belts
with a dry cloth. Oil and geese should be kept away from
the belts because they can cause deterioration and slip-
page. The use of belt dressing is not recommended.

For further informeticm this product other Trana products, refer to the ’rrane Service Literature Catalog", order-

ing number IDX-IOM-1. This cacllog contain= li=tioga and price= for all service literature Iold by Trane. The catalog

may be ordered by lending $20.00 check to: The Trane Company, Service Literature Sales, 3600 Pammel Creek

Road, La Croe=e, 5401.
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GENERAL INFORMATION’
Central Station Climate Changers(R) are air handlers designed to
provide complete heating, cooling and dehumidifying by means
of wide variety of unit sizes, coils, fans and efficiency capabilities.
This manual will cover all vertical and horizontal, draw-thru, blow-
thru, sprayed coil and high pressure units. A Periodic Mainte-

nance Checklist atthe beginning of the Maintenance section pro-
vides the suggested routine maintenance schedule. This check-
list should not be substituted for the detailed information and
procedures contained in appropriate sections of the manual.
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START-UP
WARNING: DISCONNECTELECTRICAL POWER AND ALLOW
ALLROTATINGPARTS TOSTOP COMPLETELYBEFORESER-
VICING OR INSPECTING THE UNIT. FAILURE TO DO SO MAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELEC-
TRICAL SHOCK, ENTANGLEMENT IN MOVING PARTS OR
PRESSURE DIFFERENTIAL WITHIN THE UNIT.

PREPARATION

Perform the following checks and inspections before operating
the unit:

1. With the system de-energized, check that the electrical
connections are complete and tight at the terminals.

2. Make sure the belt guard is in place.

3. Inspect the fan wheels. They should turn freely.

4. As mentioned previously in the Installation Manual,
check the bearing and sheave setscrews for proper
torque settings. Refer to applicable section in this
manual.

5. Inspect fan belt tension. Belt tension, sheave alignment
and setscrew torque information is given in the applica-
ble section of this manual.

6. Check the piping and valves for leaks. Open or close the
valves, depending on their function in the system. If a re-

frigerant coil is used, the system must be evacuated,
leak-tested with dry nitrogen and charged with

refrigerant.

8. Remove any foreign material from the drain pan. Check
the drain pan and condensate line to make sure they are
not obstructed.

9. All unit access panels must be in place. All screws, nuts
and bolts must be tight.

11. If the unit includes fan paralleling controls, open them

fully.

12. Inspect fan motor and bearing lubrication.

CAUTION: To prevent fan motor or bearing failures, it is nec-
essary that they are lubricated properly. This must be

checked before the unit Is started for the first time. See the

label on the side of the unit, the tag attached to the motor,
and the Maintenance section of this manual.

START-UP PROCEDURES

After completing all the items uner "Pre-Start-Up," the unit may
be started and the following checks and adjustments performed:

NOTE: High Pressure units with self-locking collar fan bearings.

During start-up check rotation of fan shaft to determine if fan

motor is wired correctly. Incorrect rotation of fan may cause pre-
mature bearing and shaft failure. Refer to bearing section in this

manual.

1. Measure the motor voltage and amps on all phases to insure

proper operation. Compare these readings with the motor
nameplate.

If the unit includes a spray pump, open the spray pump air

valve and purge air from the system. Adjust the spray pump
valve until the spray pattern diameter equals the finned

height of the top cooling coil. The resulting gauge pressure
should be between 7 and 10 psig.

If the unit includes fan paralleling control (two-fan, blow-thru
units only), adjustment may be required. An indication of an
incorrect setting is paralleling of the fan (pulsating operation)
and erratic fan motoramperage readings. Adjust the fan par-
alleling control until fan operation is smooth and the am-
perage reading is steady.

The fan paralleling control should be closed only far enough
to eliminate erratic operation. Rarely should adjustment
exceed two inches on either fan. If the devices are closed too
far, unit capacity will be reduced.

Each fan paralleling control device has two rods per fan ex-
tending upward through the top of the blow-thru fan section.
To adjustfan operation for a smooth airflow condition, the fol-
lowing should be done:

a. Loosen the locking nut on one rod, lower the rod 1/2-inch

and retighten. Repeat for the other rod on the fan.

b. If the unstable condition still exists, repeat Step A.
c. If the unstable condition still exists, relocate the fan par-

alleling control to the original position and perform Steps
A and B on the other fan.

d. If the unstable condition still exists, lower both fan paral-
leling devices to 1-inch from the original position.
Repeat Steps A, B, and C, using 1-inch as a base
reference.

4. Measure voltage at all three wires. Maximum allowable volt-

age imbalance is two percent. Voltage imbalance is defined
as 100 times the sum of the deviation of the three voltages
from the average, divided by twice the average voltage. For
example, if the three measured voltages are 221,230 and
227, the average voltage would be 226 volts. The pement of

voltage imbalance is then calculated:

100 [226-221] + [230-226] + [227-226] }
2 x 226

2.2% (Unacceptable)

In this example, 2.2 percent imbalance is not acceptable and
the power company should be notified to correct it.

If the fan speed is changed more than 5% from the origi-
nal designed rpm, or if parts such as shafts, fan wheels,

bearings, or other drive components are replaced, the

unit vibration should be checked.

The unit vibration, measured horizontally and vertically

directly on the fan shaft bearing (perpendicular to the

shaft centerline), should not exceed 0.2 in/sec, or 3.0

mils, whichever is the lower displacement at the unit

operating speed.



MAINTENANCE
PERIODIC MAINTENANCE CHECKLIST

WARNING: DISCONNECTELECTRICAL POWER AND ALLOW
ROTATING PARTS TO STOP BEFORE SERVICING THE UNIT
OR REMOVING THE FAN BELT GUARD. FAILURE TO DO SO
MAYRESULTIN PERSONAL INJURYOR DEATHFROMELEC-
TRICAL SHOCK OR ENTANGLEMENT IN MOVING PARTS.

The following checklist describes the suggested maintenance
schedule to maintain proper operation of the unit. Detailed pro-
cedures for owner-operator maintenance checks are given after []
this checklist. For more information on the unit, refer to the Ser-
vice Guide or contact a local Trane Service Company. []
EVERY MONTH

[] 1. Inspect air filters. Clean or replace if clogged.

[] 2. Inspect air filter manometer for bag filters or roll filters
with manual controls. Change bag filters when manom-
eter reading is inch wg. Change roll filters when ma-
nometer reading is 1/2 inch wg.

[] 3. Check sump water concentration in Sprayed Coil units
to make sure that no corrosive or scaling conditions
have been created by poorly treated water.

EVERY THREE TO SiX MONTHS

NOTE: The procedures listed in this section should be com-
pleted eveq/ three to six months. The frequency of their com-
pletion will depend on load and ambient conditions. Detailed
procedures following this Maintenance Checklist will give more
information on suggested conditions and schedules.

[] 1. Check that fan bearing grease lines are tight to the bear-
ings so no grease leaks at the connection.

[] 2. Lubricate fan bearings.

3. Check bearing locking setscrews and other setscrews
for proper tightness. All bearing races must be secure.

4. Lubricate fan motors.

5. Check sheave alignment and level of shafts.

6. Check fan belt tension. Adjust if belts slip. Replacewom
or frayed belts with a new matched set.

7. Inspect coils for frost or dirt built-up. Clean fins if airflow
is clogged.

8. Inspect spray humidifier for lime deposits in the spray
nozzle. Clean if flow is clogged.

9. Inspect steam grid humidifier wrapping. Replace if flow
is clogged.

EVERY YEAR

[] 1. Inspect electrical wiring for condition. Tighten all
connections.

Inspect the unit casing and accessories for chipping or
corrosion. If damage is found, clean and repaint with a
good grade of rust resistant zinc chromate paint.

[] 3. Inspect the drain pan for sludge or other foreign materi-
al. Clear the drain openings and drain line to ensure ad-
equate flow.

[] 4. Check damper linkages, setscrews and blade adjust-
ment for proper tightness and operation. Do not lubri-
cate nylon damper rod bushings.

[] 5. Check inlet vane linkages, setscrews and vane adjust-
ment for proper tightness, operation, and alignment.

6. Recalibrate the filter manometer.

7. Clean and check the water system on Sprayed Coil Cli-
mate Changers.

MAINTENANCE PROCEDURES

FILTERS

Table lists air filter sizes and quantities required for all filter
boxes. Replace with UL Class 2 approved filters only. Always in-
stall filters with directional arrows pointing in direction of airflow.

To clean permanent filters, wash under a stream of hot water to
remove dirt and lint. Follow with a wash of mild alkali solution to
remove old filter oil. Rinse thoroughly and let dry. Recoat both
sides of the filter with Air Maze filter oil or an equivalent and let
dry. Replace filter element in the unit.

Bag filters should be replaced when pressure differential across
the filter is 1 inch wg. A manometer should have been installed for
surveillance of pressure drop across the filter.

BAG FILTER PLEATS HIGH EFFICIENCY BAG
MUST BE VERTICAL -- /’FILTER MOUNTING TRACK
TO AIRFLOW -- Ill DISPOSABLE PRE-FILTER------ Ill (OPTIONAL)-] III MOUNTING TRACK

_-: 111 =LOW

ACCESS DOOR MUST BE
FULLY OPEN TO REMOVE
FILTERS
(RIGHT SIDE DOOR SHOWN)

FIGURE 1 Filter Mounting Track Location Crop Vlew)



TABLE Filter Sizes and Quantities Per Set

1-20x25

2-20x25

4-16x20

2-16x25 2-20x25

4-16x25 4-20x25

4-20x25 6-20x20 1-24xl 2
1-24x24

10 4-16x_5 6-16x25 6-20x25 2-24x24

12 2-20x20
2-16x25
16x20

14

17

21

25

4-20x25
2-16x25

6-16x20
3-20x25

2-24x12
2-20x20

4-16x20
2-20x25

8-16x25 6-20x20 2-24x12

3-20x25 3-20x20

8-20x25 3-20x25 1-24x12

9-20X20 3-24x24

10-20x25

6-16x20
2-16x25

3-20x25
12-20)(20

6-20x25
9-20x20

8-16x20
2-16x25

6-20x25
6-16x25

12-16x20

31 7-16x20 8-16x25 8-20x25

7-16x25 12-16x20 12-20x20

35 14-16X25 16-20x25 28-16x25

41 20-20x25
32-16x25

6-16x20
12-20x20

7-16x20 28-16x25
14-16x25

30-20x25

36-20x25

42-20x25

10-16x25
12-20-25

6-20x20
18-20x25

5O

63

35-16x25

49-16x25

42-20x25

49-20x2521-20x25
7-20x20

73

86

5-24x20

4-16x20

4-16x25

1-16x20
2-16x25
2-20x20

6-16x20
2-16x25

8-16x20
2-16x25

4-24x12 12-16x20

5-20x20

10-20x20 7-16x20
7-16x25

2-24x12 14-16x25
8-24x24

2-24x12
8-24x24

1200

20-20x20

6-16x20
12-20x20

7-16x20
14-16x25

10-16x25
12-20x25

WARNING: MAXIMUM BAG FILTER PRESSURE DROP IS 1

INCH WG. OPERATION OF THE UNIT AT A PRESSURE DIF-
FERENTIAL GREATER THAN THIS MAY CAUSE PERSONAL
INJURY OR EQUIPMENT DAMAGE FROM COMBUSTION.

Trane recommends the use of optional disposable prefilters with

high efficiency bag filters. Prefilters slide into mounting tracks just
ahead of the bag filter and serve to prolong the life of bag filters.

Figure illustrates bag filter and prefilter installation. Complete
the following to install high efficiency bag filters:

1. Ensure power is disconnected. Open filter section access
door.

WARNING: DISCONNECT POWER SOURCE BEFORE
OPENING FILTER SECTIONACCESS DOOR. FAILURE TO
DO SO MAY RESULT IN PERSONAL INJURY OR DEATH
FROM ELECTRICAL SHOCK, HIGH PRESSURES OR
MOVING PARTS.

2. Slide bag filters and flat prefilters into the appropriate filter

tracks. Bag filters must be installed with pleats vertical to
airflow.

3. Slide adjustable blockoff into filter track.

4. Close access door. If door can be closed without com-
pressing the filters, adjust the blockoff by loosening its

screws and sliding it towards the door. The door should

squeeze the blockoff against the filters, compressing them
together. Tighten the adjusting screws.

NOTE: Filters musthave an airtight seal to prevent air bypass. If

using other than recommended filters, apply foam gasketing to
the vertical edges of the filter holding frame for a tight seal.

FIGURE 2 Flange Type Bearing with Grease Fitting and

Squeezeloc Tightener



TABLE 2 Recommendations for Grease Lubricated
Fan Bearings

Texaco-Multi Fak #2
Shell Alvania #2
Mobil Mobilux #2
Exxon Unirex #2
Texaco Premium RB
Mobil 532
Exxon Beacon
Keystone Keystone 84 H

-20 Fto 250 F
-20 F to 250 F
-20 F to 250 F
-20 F to 250 F
-20 F to 250 F
-20 F to 25O F
-65 F to 250 F
-40 F to 225 F

NOTE: Greases used should conform to NLGI No. 2 penetration.

FAN BEARING LUBRICATION

Fan bearings (see Figure 2) with grease fittings or with grease
line extensions should be lubricated with a lithium base grease
which conforms to NLGI Number 2 for consistency and which is
free of chemical impurities. See Table 2 for recommended lubri-
cants. Improper lubrication can result in early bearing failure.

To lubricate the fan bearings, complete the following:

1. Bearings are to be lubricated while unit is not running, dis-
connect main power switch.

2. Connect a manual grease gun to the grease line or fitting.

3. While tuming the fan wheel manually, add grease, preferably
when bearing is warm, until a light bead of grease appears at
the bearing grease seal.

NOTE: On sizes 35 thru 86 CLCH or other size units with in-
=ternal opposite drive side bearings, it will be necessary to
remove unused bearing plate for observation of bearing
grease sea/.

CAUTION: Do not over-lubricate bearings. Excess/ve pres-
sure caused by overlubricatlon can displace bearing grease
seals or cause grease to overheat the bearing, resulting in
premature bearing failure.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
BEFORE SERVICING THE UNIT. IF UNIT MUST BE ON FOR
MAINTENANCE PROCEDURES, EXERCISE EXTREME CAU-
TION. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTAN-
GLEMENT IN MOVING PARTS.

FAN BEARING TIGHTENING INSTRUCTIONS
(DOUBLE LOCK SETSCREW)

The pillow block bearing with double setscrew locking arrange-
ment requires specific tightening instructions. See Figure 3.
Complete the following.

Rotate the shaft until the double lock bearing setscrews are
in the vertically up position as shown in Figure 4.

Without V-Belt tension, snug (hand tight) all four setscrews
of the double lock bearing in the numerical sequence as
shown in Figure 4.

FIGURE 3 Pillow Block Type Bearing with Grease Fitting and
Double Lock Setscrew Arrangement

3. Torque each setscrew of the double lock bearing in the nu-
merical sequence to 66 inch-pounds. See Figure 4.

FAN BEARING SELF-LOCKING COLLAR INSTALLATION

The pillow block bearing with self-locking collar arrangement is
used on size 8-35 High Pressure Climate Changer Units. See
Figure 5.

NOTE: At or before start-up check the wiring of the three phase
fan motor to assure proper shaft rotation. Incorrect fan rotation
may loosen the locking collar resulting in pre-mature bearing
failure.

Complete the following recommended steps for bearing
replacement.

1. Slip the shaft through the pillow block. Be certain the bearing
is aligned in position along the shaft to eliminate any possi-
bility of cramping loads.

2. Fasten the unit securely to the base using the proper bolt
size.

60

VERTICAL UP
POSITION

SHAFT

FIGURE 4 Iflstructiofl Sketch for Pillow Block Bearing with
Double Lock Setscrew



3. Manually rotate fan shaft several times to assure bearing

alignment.

4. Place the self-locking collar on the shaft with its cam adja-

cent to the cam on the end of bearing’s inner ring. Turn the

collar in the direction of shaft rotation. The eccentric re-

cessed cam will drop over and engage the corresponding

cam on the bearing inner ring.

5. Using a light-weight hammer and drift pin inserted in the drift

pin hole strike in the direction of shaft rotation to positively
engage the collar. The wide inner ring is now locked to the

shaft.

6. Tighten the setscrew to recommended torque. See Table 5.

FIGURE 5 Pillow Block Type Bearing with Grease Fitting and

Self-Locking Collar Arrangement

FAN MOTORS

Inspect periodically for excessive vibration or temperature. Oper-
ating conditions will vary the frequency of inspection and lubri-

cation. Table 3 lists recommended motor greasing intervals.

Motor lubrication instructions are found on the motortag or name-

plate. If not available contact the motor manufacturer for

instructions.

To relubricate the motor, complete the following:

WARNING: DISCONNECTPOWER SOURCEFOR MOTOR LU-

BRICATION. FAILURE TO DOSOMAYRESULTIN INJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

1. Turn the motor off. Make sure it cannot accidentally restart.

2. Remove the relief plug and clean out any hardened grease.

3. Add fresh grease through the fitting with a low pressure
grease gun.

4. Run the motor for a few minutes to expel any excess grease
through the relief vent.

5. Stop the motor and replace the relief plug.

NOTE: If excessive grease is plugged at the motor shaft, use

less grease and/or extend the greasing interval.

Refer to Table 4 for minimum torques of motor mounting and

bearing bolts.

TABLE 3 Motor Greasing Intervals

.,v..

8-16 Hrs., Clean, Dry 5 Years 3 Years Year

12-24 Hrs., Moderate Dirt 2 Years Year 6 Months

Or Moisture

Severe Very Dirty, High 6 Months 3 Months 2 Months

Temperature

TABLE 4 Minimum Hex Head Bolt Torques

1/4" 20 UNC
1/4" 28 UNF
s/is" 18 UNC
5/16" 24 UNF
%" 16 UNC
%" 24 UNF

7/1" 14 UNC
7/le" 20 UNF

4 6

4 7

%" 10 UNC
4" 16 UNF

8 14

9 16

14 24

16 28

30 42

35 45

69

146
173

W’ 13 UNC 40

V2" 20 UNF 47

9/ls" 12 UNC 57 99

9/16"- 18 UNF 68 118

%" 11 UNC 86 150

%" 18 UNF 101 176

254
301

7/s" 9 UNC 206 358

7/". 14 UNF 244 422

1"- 8 UNC 289 500

1" 14 UNF 347 602

NOTE: Grade 2 bolts have no markings on the capscrew. Grade 5 bolts have 3 radial

dashes, 120 degrees apart.

TABLE 5 Torques for Tightening Locking Screws, Bearings and

Sheaves

2-015B 8-32 1/e" 70 5.8

5 2-13B 8-32 1/e" 70 5.8

10-24 /" 90 7.5

0

NOTE: Tighten beadng setscrews to the torque shown before running unit.

Setscrews can loosen in shipment.

Fan motors should be stored indoors in a clean and dry atmo-

sphere and on solid ground. The motor shaft should be turned oc-

casionally to prevent brinelling of the bearings. If motors must be

stored outdoors in varying, humid climate, use space heaters and

cover the motors as completely as possible to keep them dry. If

space heaters have not been installed and motors have been

subjected to the elements for several months, the following steps
are recommended before operating the motors:

1. Inspect bearings for moisture and rust. Replace bearings if

necessary and repack with new grease.

2. Check motor winding. An acceptable reading is from 6 me-

gohms to infinity. If reading is less than 5 megohms, wind-

ings should be dried out in an oven or by a blower.



3. Inspect the entire motor for rust and corrosion.

4. Lubricate the motor as instructed in this Maintenance manu-
al, or as indicated by the maintenance tag on the motor.

CENTER LINES
MUST COINCID[

LINES
MUST BE
PARALLEL

SHEAVE ALIGNMENT

To prevent interference of the fan frame with the belt, make sure
that the belt edge closest to the motor has the proper clearance
from the fan frame, as shown in Figure 6.

Align the fan and motor sheaves by using a straightedge as
shown in Figure 7. The straightedge must be long enough to span
the distance between the outside edges of the sheaves. When
the sheaves are aligned, the straightedge will touch beth sheaves
at points A through D. A string, drawn tight, may be used in the
same manner. For uneven width sheaves, place a string in the
center groove of beth sheaves and pull tight. Adjust sheaves and
tighten the sheave setscrews to the proper torques, given in
Table 5.

Parallel operation of the fan and motor shafts is necessaryto pro-
long belt life. Place a level on the shafts to check horizontal align-
ment. Shim if necessary.

FIXED
SHEAVE

EDGE

SHEAVE

RGURE 7 Sheave Alignment

STRAIGHT
EDGE

FAN
MOTOR

EDGE
I/2" MINIMUM

FIGURE 6 Minimum Allowable Distance Between Frame Work
nd Fan Sheave

FAN ASSEMBLY SETSCREWS

Check and adjust fan wheel, beadng and sheave setscrews
whenever a component is removed or an adjustment is made.
Refer to Table 5 for recommended torques.

FAN WHEEL CLAMPS

The clamps that hold the fan hub on the shaft must be properly
positioned and tightened to ensure safe fan operation.

NOTE: On fans that are 20 inches or smaller, the clamps should
be replaced whenever the wheel or shaft is replaced.

On fans that are 20 inches or smaller, locate the two-piece clamp
over the hub so that the hub tabs go through the clamp slots. Fin-
ger-tighten the two belts evenly, then torque down beth belts
evenly in small increments to 25 foot-pounds. The clamp flanges
should meet at both bolt locations before 25 foot-pounds is
reached.

On fans that are larger than 20 inches, finger-tighten the three
belts evenly, then torque down all three belts evenly, in small in-
crements, to 35 to 40 foot-pounds. Visually checkthe spacing be-
tween the three clamp flanges to make sure they are consistently
tightened.



TABLE 6 Values for K Factor (Belt Cross-Section Types)
BELT PE  IBIcIDIEI3LI4"Is’ 3VI V eV X sxlcx OX

"K"FACTO. S 1 1 0180 9Sl IX S ’212S1111181" 101

FAN BELT TENSION

NOTE: Fan belt tension should be checked atleast twice during
the first days ofoperation, since there is a rapid decrease in ten-
sion until belts are run in.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
AND ALLOW ALL ROTATING EQUIPMENT TO STOP COM-
PLETELY BEFORE INSPECTING OR SERVICING THE UNIT.
FAILURE TO DO SO MAY RESULT IN PERSONAL INJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

Proper belt tension is required to ensure maximum hearing and
drive component life and is based on fan brake horsepower re-
quirement. Use Chart to find the proper tension and refer to the
inset for an example. To use the chart, you must know:

1. Fan design bhp per halt (not motor hp)

2. Fan rpm

3. Fan sheave pitch diameter (Figure 8 found by measuring
where the middle of the halt rides in the sheave)

4. Type of halt cross-section (stamped on the halt)

As shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at 1/2-inch deflection. Deflection is
determined by dividing the belt span distance by 64, as shown in
Figure 9.

DEFLECTION BELT SPAN

SPANBELT

RGURE 9 Belt Tension Measurement

PITCH
DIAMETER
("A" BELTS)

BELT SHEAVE

PITCH
DIAMETER
("B" BELTS)

OUTER
SHEAVE
DIAMETER

To measure halt tension, use a halt tensioner as shown in Figure
10. Determine actual deflection by depressing one halt with the
halt tensioner and measuring the deflection relative to the other
halts or to halt line. Adjust the halt tension to the correct pounds
force and tighten all setscrews to the proper torques.

SMALL O RING-,,--
FORCE SCALE

LARGE 0 RING
SPAN SCALE

FIGURE 8 Fan Sheave Pitch Diameter

FIGURE 10 Belt Tensioner
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CHART 1 Belt Tension

It

Example:

FanBHpSheaVeperBeltPitch=12= 10 Inches

Belt Cross Section C
Fan Speed 1000 RPM
Belt Span 32 Inches
Answer: 9.6 Ibs. at .5 inch deflection

Pun6s Fe

De.ion (in.) Beit Sn
:: ::

-..:... ++! ::++:

,

,.-+ ...._

FAN SHVE
PITCH DIA. (INCHES)



For belt cross-section types not given in Chart 1, refer to Table 6
and use the following equations to calculate correct belt tension:

T+KF=
16

where F force measured in pounds at specific deflection

K constant determined by belt cross-section type
(See Table 6)

(fan hp per belt)T 24,750 x
(belt speed)

Beltspeed (fan pitch diameter) x (r) x fan rpm (ft/min)
12

For example, given the following:

Motor sheave pitch diameter: 16.8 inches, eight groove
Fan sheave pitch diameter: 19.8 inches, eight groove
Fan horsepower: 262.4 bhp
Fan rpm: 983 rpm
Belt type: 8V
Sheave span: 60.9 inches

19.8Belt speed -- x 3.14 x 983 5092

T 24,750 x (262.4 bhp/8 belts) 24,750 x 32.8
5092 5O92

159.4 ibs

F 159.4 + 25 11.5 Ibs
16

Also, D Belt span (inches) 60.9 .95

approximately 15/16 inches

Therefore, the belt tensioner should read 11.5 pounds force at 15/
16-inch deflection. This will yield 159.4 pounds force belt tension.

Belt tensions determined by using Chart and Table 6 are
minimum values. The correct operating tension for a V-belt
drive is the lowest tension at which the belts will not slip
under start-up or peak load conditions. It may be necessary,
however, to increase the tension ofsome drives to reduce ex-
cessive belt flopping.

CAUTION: Do not over-tension the belts. Excessive
tension will reduce fan and motor bearing life, accel-
erate belt wear and possibly cause shaft failure.

Remove the belt guard and clean the sheaves and belts
with a dry cloth. Oil and grease should be kept away from
the belts because they can cause deterioration and slip-
page. The use of belt dressing is not recommended.

COIL CLEANING

Coils should be kept clean to maintain maximum per-
formance. If fins become dirty, they should be cleaned.
Clean steam, hot water and water cooling coils with steam
and detergent, hot water spray and detergent, or one of
the commemially available chemical ceil cleaners. Clean re-
frigerant coils with cold water and detergent or one of the
commercially available chemical coil cleaners. Rinse coils
thoroughly after cleaning.

WARNING: DO NOT USE STEAM OR HOT WATER TO
CLEAN A REFRIGERANT COIL. IMPROPER APPLICATION
OF HEAT MAY RESULT IN PERSONAL INJURY, DEATH
OR EQUIPMENT DAMAGE DUE TO HIGH PRESSURE
AND EXPLOSION.

COIL WINTERIZATION

Provisions must be made to drain those coils that are not in use
when subjected to freezing temperatures.

CAUTION: Failure toproperlydrain andventcoils when notin
useduring freezing temperatures mayresult in coil freeze-up
damage.

Coil types N, NS, and A, may be adequately drained in their
pitched position in the unit. In coilless units, the coil, after field in-
stallation, is not pitched (unless special pitching coil support
channel is ordered for steam coils) and may be adequately
drained in their position in the unit.

(Type N is drainable through the return connection.) The installer
should have provided appropriate piping for adequate drainage.

Type WL coils are not drainable in either pitched or level position.
To drain these coils remove the vent and drain plugs and blow the
coils out as completely as possible with compressed air. The coils
should then be filled and drained several times with full strength
glycol so that it will mix thoroughly with the water retained in the
coil. Drain the coil out as completely as possible.

Coil types D, DD and K, plus W, P2, P4, P8, DL and LL are
drainable in their factoryoinstalled level position. Coil
types D, DD, DL and LL also have Trane factory-installed
drain and vent connections. See the Installation Manual
for illustrated drain and vent connection locations.

Drainable coils installed in units containing coil types DL or LL will
also have factory-installed drain and vent connections.

NOTE: On units with stacked coils, there is a condensate fol-
lower located at the end ofeach coil connection. Figure 11 illus-
trates the location ofthe condensate followerprovided atthe end
of the stacked coils.

NOTE: Coil type TT is drainable through its supply connection.

11



ACCESS COIL MOUNTING
PANEL BOLT

INLET
FRAME

,
"J" BOLTS

COL SUPPORT/
CHANNELS /
BOLTS TO /

FAN SECTION

FIGURE 11 Draw-Thru Coil Section Details with View of
Condensate Follower

SPRAY HUMIDIFIER NOZZLE

If lime deposits have developed, clean by soaking the
nozzle in an industrial cleaning solution intended for that
purpose. Rinse thoroughly with water. Follow the applica-
tion, safety and cleaning instructions of the industrial
cleaner.

MANOMETER CALIBRATION

To check and adjust the calibration of the bag filter or roll
filter manometer, complete the following:

1. Make sure the manometer is properly installed on the
unit wall within three feet of the filter section. Drain oil
from the gauge. Disconnect top tube.

2. Adjust the gauge until the bubble is centered in the
spirit level. Tighten the mounting screws and check to
be sure that the gauge remained level.

3. Turn the zero-adjust knob counterclockwise until it
stops. Then turn it clockwise approximately three full
turns so that there is room for adjustment in either
direction.

4. Remove the fill plug and pour in needed gauge fluid
until the fluid level is visible in the vicinity of zero on
the scale. Adjust for exact zero setting with the zero
knob and replace the fill plug.

CAUTION: Use Dwyer red or blue oil only. Other
fluids may damage the gauge.

5. Clean the gauge with a soft cloth and soap and
water. Rinse carefully.

SPRAYED COIL WATER SYSTEM

To complete the yearly cleaning and check for sprayed coil
spray systems, complete the following:

1. Clean the spray tank and the spray pump return line strainer.
See Figure 12.

2. Check the spray float valve and pump pressure. Adjust
the float so that the water level is 1/2-inch below the
overflow pipe.

3. Check that the copper pipe is properly located in the
overflow drain and is free of dirt, so that the spray
tank water is continually being changed.

4. Clean spray nozzles, if necessary, and check for cor-
rosion. Replace damaged nozzles.

SPRAY
PRESSURE
GAUGE

INSPECTION
WINDOW

QUICK FILL

FLOAT
VALVE

OVERFLOW

DRAIN

RGURE 12 Sprayed CoIl Unit Tank Connections

12



THERMAL EXPANSION VALVE ADJUSTMENT

The importance of proper suction gas superheat cannot be
over-emphasized. Accurate superheat measurements should
be taken with other trouble analysis procedures to monitor
refrigerant flow, coil efficiency and compressor protection.
Refer to compressor or condenslng unit servlce lltera-
ture for recommended superheat sottlng.

Instruments

Because of the importance and sensitivity of superheat
measurement and adjustment, the gauges used to measure
suction pressure should be of the best quality available.
Gauges that are permanently installed on the equipment
should not be used. Trane recommends a good quality
gauge on a standard refrigerant manifold set. To measure
suction temperature, an electronic temperature tester is
sufficient.

Measurement

In order to determine suction gas superheat, the pressure at the
evaporator outlet must be measured and converted to saturated
vapor temperature. Use a Refrigerant-22 pressure temperature
conversion chad as given in Table 7 to convert pressure (psig) to
temperature (degrees F). The computed saturated vapor tem-
perature is then subtracted from the actual suction temperature,
which is also measured on the suction line at the expansion valve
sensing bulb location. The difference between these two tem-
perature readings is the suction gas superheat reading.

NOTE: If a pressure tap is not provided at the thermal
expansion valve sensing bulb location, suction pressure
may be measured at the compressor, if suction line pres-
sure is added to the compressor pressure reading.
Suction pressure at the compressor plus esmated suction
line pressure loss equals an estimate of suction pressure
at the thermal expansion valve sensing bulb location.

To determine actual superheat, complete the following:

1. Cut the suction line insulation to gain access to the
suction line at the sensing bulb. If Armaflex insulation
is used, slit the insulation for the length of the tem-
perature sensor.

2. Clean the line carefully and attach the electronic tem-
perature sensor. Make sure the sensor is making good
contact with the tube. Black electrical tape may be
used to prevent sensor contact with ambient air.

NOTE: For accurate measurement, the temperature
sensor must be properly installed and insulated. Make
sure that the insulation covers the sensor completely
and seal all connections to the pipe to keep ambient
air from affecting the temperature readings.

3. Install the pressure gauge to monitor suction pressure
at the expansion valve sensing bulb location. If no
pressure tap is provided, install the pressure gauge at
the compressor and estimate the suction line pressure
loss between the compressor and sensing bulb.

4. Operate the system for approximately 10 to 15
minutes in order for the expansion valve to stabilize.

5. To calculate superheat from pressure and temperature
readings, compare the actual vapor temperature of the
refrigerant as converted from the suction pressure
reading (plus suction line pressure loss, if applicable)
to the suction temperature measured by the electronic
tester. See the examples given below.

EXAMPLE 1:

SUCTION PRESSURE 66.0 psig (measured at expan-
sion valve sensing bulb)
SUCTION TEMPERATURE 52 F
SUCTION PRESSURE CONVERTED TO SATURATED
VAPOR TEMPERATURE 38 F
SUCTION SUPERHEAT 52-38 14 F

EXAMPLE 2:

SUCTION PRESSURE 65.0 psig (measured at the
compressor)
ESTIMATED SUCTION LINE PRESSURE LOSS 3 psi
TOTAL ESTIMATED SUCTION PRESSURE 68 psig (at
the sensing bulb)
SUCTION TEMPERATURE 52 F
SUCTION PRESSURE CONVERTED TO SATURATED
VAPOR TEMPERATURE 40 F
SUCTION SUPERHEAT 52-40 12 F

Adjustment

To increase the superheat reading, turn the adjusting stem
of the expansion valve to close the valve and to limit the
amount of refrigerant flowing into the evaporator. Adjust-
ment should be made at one-half turn at a time. To

26 49.9
27 51.2
28 52.4

29 53.6
30 54.9
31 56.2

32 57.5
33 58.8
34 60.1

35 61.5
36 62.8
37 64.2

38 65.6
39 67.1
4O 68.5

41 70.0
42 71.4
43 73.0

44 74.5
45 76.0
46 77.6

47 79.2
46 80.6
49 82.4

50 84.0
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decrease the superheat reading, increase refrigerant flow to
the evaporator. Continue with tests and adjustments, one-
half turn at a time, until an acceptable reading is obtained.
Allow the system to re-stabilize for 10 minutes after each
adjustment.

CAUTION: Incorrect superheat readings may be due to
plugged filters or blocked refrigerant flow. Before
making major adjustments to the expansion valve,
check refrigerant level and filter to ensure proper
flow. Blocked filters may cause floodback to the com-
pressor, damaging Internal components.

TROUBLE ANALYSIS
SYSTEM CHECK [] 3.

Before repairing or replacing any Climate Changer unit or
component, complete the following simple checks. A [] 4.
trouble analysis chart follows this checklist. For more de-
tailed information on the unit, refer to the Service Guide [] 5.
available through your local Trane Sales Office. [] 6.

WARNING: DISCONNECT ELECTRICAL POWER BEFORE
SERVICING OR INSPECTING THE UNIT. DISCONNECT

[] 7.

POWER BEFORE REMOVING OR CONNECTING ELEC- [] 8.
TRICAL WIRES. ALLOW ALL ROTATING EQUIPMENT TO
STOP BEFORE SERVICING THE UNIT. FAILURE TO DO [] 9.

SO MAY RESULT IN PERSONAL INJURY OR DEATH [] 10.
FROM ELECTRICAL SHOCK OR ENTANGLEMENT IN
MOVING PARTS. [] 11.

[] 1. Electrical power is available to unit.

[] 2. Unit is turned on.

Electrical muting and connections are correct. Refer
to specific wiring diagrams provided on the unit.

Filters are clean and pmpedy positioned.

Fan belt is not broken or slipping.

Fan sheaves are properly aligned.

Fan is not hitting housing or inlet cone.

Dampers are not stuck open or closed.

Ductwork connections are secure and airtight.

Piping has no leaks.

Coils are not clogged or frozen.

TROUBLE ANALYSIS CHARTS
Use the tables in this section to assist in identifying the cause or causes of a malfunction in Climate Changer operation. The
column headed RECOMMENDED ACTION will suggest repair procedures.

NOTE: These tables are intended as a diagnostic aid only. For detailed repair procedures, contact your local Trane Service
Company.

WARNING: DISCONNECTELECTRICAL POWER BEFOREINSPECTING OR SERVICING THE UNITANDALLOWALL ROTAT-
ING EQUIPMENTTOSTOPCOMPLETELY. FAILURE TODOSOMAYRESULTINPERSONALINJURYOR DEATHFROMELEC-
TRICAL SHOCK OR MOVING PARTS.

CLIMATE CHANGER(R) TROUBLE ANALYSIS

Blown fuse or open cimuit breaker.

Overload trip.

Improper wiring or connections.

Improper current supply.

Mechanical failure.

Short-cimuited stator.

One phase of a three-phase motor is
open.

Overloaded motor.

Motor fails to start. Replace fuse or reset cimuit breaker.

Check and reset overload.

Check wiring with diagrem supplied
on unit.

Compare actual supply power with
motor nameplate recommendations.
Contact power company for
adjustments.

Determine that motor and drive turn
freely. Check bearings and
lubrication.

Indicated by blown fuses. Motor must
be rewound.

Check line for open phase.

Reduce load or replace with larger
motor.
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Motor stalls.

Motor runs and then dies down.

Motor does not come up to speed.

Motor overheats.

Excessive motor noise.

Rapid motor beadng wear.

Loose fan belt.

Short belt life.

Low line voltage.

Overloaded motor.

Partial loss of line voltage.

Stator shorts when motor warms up.

Low voltage at motor terminals.

Check across AC line. Correct volt-
age if possible.

Reduce load or replace with a larger
motor.

Check for loose connections. Deter-
mine adequacy of main power
supply.

Replace stator.

Check across AC line and correct
voltage loss if possible.

Line wiring to motor too small. Replace with larger sized wiring.

60 cycle motor connected to 50 cycle
supply.

Overloaded motor.

Replace with a 50 cycle motor.

Reduce load or replace with a larger
motor.

Motor fan is clogged with dirt, pre- Remove fan cover, clean fan and re-
venting proper ventilation, place cover.

Three-phase motor has one phase C h e c k w ng. S e c u e a
open. connections.

Improper line voltage. Check across AC line. Consult power
company. Step transformer may be
necessary.

Worn bearings. Replace bearings and seals.

Motor mounting bolts loose. Tighten motor mounting bolts.

Rigid coupling connections. Replace with flexible connections.

Worn motor bearings. Replace bearings and seals.

Fan rubbing on fan cover. Remove interference in fan housing.

Excessive overhung load due to Check belt tension and overhung
over-tensioned drive, load.

Excessive overhung load due to a Replace sheave with larger one.
small diameter motor sheave.

Motor is poody positioned. Adjust tension.

Worn or damaged belt. Replace belt or belt set. Check
sheave alignment.

Wom sheaves, Replace sheaves.

Wom sheaves, Replace sheaves.

Misaligned belt. Realign drive with MVP sheave set at
mean pitch diameter.

Srease or oil on belts. Check for leaky bearings. Clean belts
and sheaves.

Eelt slipping. Adjust tension.

Eelts rubbing. Remove obstruction or realign drive
for clearance.

igh ambient temperature, Provide ventilation. Shield belts. Use
gripnotch belts.
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Low coil capacity. (CHILLED
WATER)

Low coil capacity. (REFRIGERANT)

Low coil capacity. (STEAM)

Air is bypassing coil. Prevent bypass with blockoffs.

Fan does not operate.

Noisy fan.

Bearing is excessively hot,

3oil tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Incorrect gpm. Check water pumps, valves and lines
for obstructions.

Incorrect water temperature. Provide proper water temperature.

,ir is bypassing coil. Prevent bypass with blockoffs.

tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Expansion valve not operating. Check sensing bulb location and
TEV operation.

Poor refrigerant distribution.

Incorrect steam pressure.

Check for blockage in distributor and
tubes.

Air is bypassing coil. Prevent bypass with blockoffs.

Tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Adjust pressure supply.

Electrical.

Mechanical.

Fan hitting inlet cone, cutoff, or
housing.

Drive belts not operating properly.

First start after relubrication. (grease
distribution)

Check fuses, electrical on-off switch,
overload protector and voltage
output.

Look for broken belts or loose pul-
leys. Make sure the fan blades are
not stopped or obstructed by the fan
housing.

Center fan in inlet cone. Secure
cutoff in housing. Secure fan on
shaft. Repair or replace damaged
parts.

Adjust belt tension. Check for
matched set. Replace worn or
broken belts and clean oily or dirty
belts.

Allow machine to cool down and
restart.

Over-lubrication. Clean surface of grease and purge.

No lubricant. Apply lubricant. Check bearings for
damage.

Excessive load or speed. Replace with a larger bearing.

Misaligned bearing. Correct alignment. Check shaft level.

For fu,’ther information this product other Trane products, refer to the "Tra Service Literature Catalog", order-

ing number IDX-IOM-I. This catalog contains listings and prices for all service literature sold by Trane. The catalog

may be ordered by sending $20.00 check The Trane Company, Service Literature Sales, 3600 Pammel Creek

Road, La Crosse, Wl 54601.

PRINTED BY PRODUCTION SERVICES LA CROSSE
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BTA---B or D CONDENSING UNITS
(36,000- 72,000 BTUH)

BTA-IN-3

18-AC33D1
1st Printing, 1984

ALLphases ofthis installation must comply with NATIONAL, STATE AND LOCAL CODES.

These instructions do not cover all variations in sys-
tems nor provide for every possible contingency to
be met in connection with installation. Should further
information be desired or should particular problems arise
which are not covered sufficiently for the purchaser’s pur-
poses, the matter should be referred to The Trane Com-
pany, Dealer Products Group.

A. GENERAL

Check for transportation damage after unit is uncrated.
Report promptly to the carrier, any damage found to the
unit.

To determine the electrical power requirements of the unit,
refer to the nameplate of the unit. The electrical power
available must agree with that listed on the nameplate.

B. LOCATION &PREPARATIONOFTHEUNIT

1. The unit should be set on a level, reinforced concrete pad
2" larger than the unit on all sides. (Approximate pad size is
35" x 35".) (See Figure 1.)

2. The concrete pad must NOT be in direct contact with any
structure. Unit must be positioned a minimum of 12" from
any wall or surrounding shrubbery to insure adequate air-
flow. Clearance must be provided in front of control box
(access panels) and other sides requiring service access in
accordance with National and Local Codes. Also, the unit
location must be far enough away from any structure to
prevent roof run-off water from pouring directly on the unit.

3. The top discharge area must be unrestricted for at least
five (5) feet above the unit.

4. Mount the unit on mounting pads (shipped with condens-
ing unit) and install in accordance with instruction included
with mounting pads.

5. When the outdoor unit is mounted on a roof, be sure the
roof will support the unit’s weight. Vibration isolation is

recommended to prevent transmission to the building struc-
ture.

6. The maximum length of refrigerant lines from outdoor to
indoor unit should NOT exceed eighty (80) feet.

7. If outdoor unit is mounted above the air handler, maxi-
mum lift should not exceed 80 feet (suction line). If air
handler is mounted above condensing unit, maximum lift
should not exceed 60 feet (liquid line).

NOTE: Refer to "’Refrigerant Piping Guide" Pub. No.
22-3040 Tab 16 in "APPLICATIONMANUAL.

8. Locate and install indoor coil or air handler in accordance
with instruction included with that unit.

C. REFRIGERANT LINES

All "000" series condensing units have provisions for Field
Fabricated lines. The indoor section may have Quik-Attach
Couplings.

All "700" series condensing units are equipped with "Quik-
Attach" line connectors. The use of precharged "Quik-
Attach Lines" is recommended.

Standard tire-valve type pressure taps are provided on the
precharged lines for installation and service use.

The indoor end of recommended refrigerant lines may be
straight or with a 90 degree bend, depending upon situation
requirements. This should be thoroughly checked out before
ordering refrigerant lines.

The suction (gas) line must always be insulated.

TOP DISCHAHOE--UNREBTRICTEO 5 FT. ABOVE UNIT WITH i
UNIT POSITIONED TO AVOID RUN-OFF WATER i

/
12 IN. FROM /
STBUCTUHE ANB

_
/

SURROUNDING

__
|

kk ’
II I’ ’1 //// /

OUTDOOR UN,UOOR ONPAD NO DIRECT /
/
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INSTALLER’S GUIDE

C. INSTALLING REFRIGERANT LINES (Cont.)
The units are factory charged with the system charge
required when using 10 feet of connecting line. The pre-
charged lines are provided with the proper charge to
accommodate their length. Unit nameplate charge is the
total system charge with 25 feet of interconnecting lines.

Ifrefrigerant charge adjustment is considered necessary, use
the Charge Charts (Operating Instructions) accompanying
the outdoor unit.

OUTDOOR END

PRESSURE TAP

TURN HERE

INOOOR END

TURN THIS SECTION HERE -,.

1. Determine the most practical way to run the lines.

2. Consider types of bends to be made and space limita-
tions. NOTE: Large diameter tubing will be very difficult to
rebend once it has been shaped.

3. Determine the best starting point for routing the refrig-
erant tubing INSIDE OR OUTSIDE THE
STRUCTURE.

4. Provide a pull-through hole of sufficient size to allow
both liquid and suction (gas) lines plus fittings to clear. The
location of this hole (if practical) should be just above the
wall plate which is resting on the foundation.

5. Be sure the tubing is of sufficient length.

6. Uncoil the tubing do not kink or dent. The Quik-
Attach fittings with pressure tap connect to the outdoor
unit.

DO NOT REMOVE DUST PLUGS FROM COUPLINGS
BEFORE ROUTING COPPER TUBING.
7. Route the tubing making all required bends and pro-

perly secure the tubing before making Quik-Attach connec-
tions.

NOTE: Lines must be isolated from structure and
pull-through hole must be sealed weather-tight after
installation.

ATTACHING COIIPLING QUIK-ATrACH
1. Remove the protective plugs from all fittings.

2. Oil the face and threads of the couplings with clean re-
frigerant oil before mating. Make sure that no dirt, water or
other foreign material is permitted to adhere to the mating
surfaces ofthe couplings before the halves are connected.

3. Engage the fittings by hand tightening the union nut
until snug.

CAUTION: The male and female Quik-Attach fittings
must be properly aligned to prevent cross threading.

4. Continue tightening with a wrench until the coupling
halves bottom. A firm metal to metal contact will be felt.

5. Advance the union nut another 1/4 turn. This final turn
is necessary to insure a proper metal seal of the coupling
halves, forming a leak-proof joint. Do NOT continue to
tighten the coupling as distortion of the coupling nut will re-
sult in a leak.

CAUTION: Correct tightening of the coupling is very
important. Undertightening or overtightening will
result in a coupling leak.

NOTE: For attaching the indoor connection, follow the in-
structionspackaged with the indoor unit. See Figure 2 as a
reference to the appearance of completed indoor Quik-
Attach coupling installation.

D. FIELD FABRICATED REFRIGERANT LINES
The routing of the field fabricated lines is done making the
same observations as for the precharged lines.

1. Minimize the use of sharp 90 bends.

2. Cut and fit tubing, then braze using accepted good braz-
ing techniques.

3. Use a dry nitrogen purge and brazing alloy without flux
for brazing.

4. Insulate the entire suction (gas) line and its fittings.

5. Do NOT allow uninsulated lines to come into contact
with each other.

Upon completion of installation, evacuate, and/or purge the
refrigerant lines before connecting to the outdoor unit. If
purging with R-22 refrigerant, connect the indoor fittings
and purge from the liquid line through the indoor coil and
out the suction (gas) line pressure tap.

6. Using a manifold gauge, connect an external supply of
R-22 to the gauge port tap on the liquid line valve. Position
R-22 supply container so only the gas is used in purging.

7. Charge connecting lines and indoor coil to the gas pres-
sure ofR-22 supply.

8. Leak check brazed line connections using soap bubbles
or halogen leak detector. Repair leaks (if any) after relieving
pressure.

9. Close manifold gauge valve, depress valve stem in gauge
port on suction (gas) line valve and bleed-off gas pressure in
connecting lines and indoor coil down to 2 PSIG.

10. Repeat this purging described in steps 7 and 9 two addi-
tional times.

page 2 dwg. no. 21A125008 PO6



NOTE: When the outdoor temperature is below 60F. and
above 40F., purge the connecting lines and indoor coil
four times. When the outdoor temperature is below 40F.,
purge the connecting line and indoor coilfive times.

If refrigerant lines are to be field fabricated or if precharged
lines have been altered in length, it will be necessary to ad-
just refrigerant, to the system upon completion of installa-
tion. Use the following table for recommended amount.

Tubing Sizes

Suction

1-1/8"
1-1/8"
I-I/8"
1-1/8"

7/8"
7/8"
7/8"
7/8"

7/8"
7/8"
7/8"
7/8"

3/4"
3/4"
3/4"
3/4"

5/8"
5/8"
5/8"
5/8"

Liquid

3/8"
3/8"
3/8"
3/8"

3/8"
3/8"
3/8"
3/8"

5/16"
5/16"
5/16"
5/16"

5/16"
5/16"
5/16"
5/16"

1/4"
1/4"
1/4"
1/4"

Tubing Length

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

Additional

Refrigerant

5 OZ.

12 oz.
18 oz.
24 oz.

4 OZ.

11 oz.
16oz.
22 oz.

3 OZ.

8 oz.
11 oz.
15 oz.

2 OZ.

7 oz.
10 oz.
13 oz.

-3 oz.
0 oz.
+2 oz.
+4 oz.

Tubing lengths in of forty (40l feet the following amount:

1-1/8" and 3/8" 3 per each 4 ft.
7/8" and 5/16" uses 5 per each 10 ft.
7/8" and 3/8" uses 7 per each 10 ft.
3/4" and 5/16" uses 4 per each 9 ft.
5/8" and 1/4" per each 4 ft.

E. LEAK CHECK

Check for leaks with an electronic leak detector or
liquid soap. If no leaks are present, insulate the
suction (gas) line fittings and exposed tubing to pre-
vent sweating.

INSTALLER’S GUIDE

F. ELECTRICAL CONNECTIONS
WARNING: When installing or servicing this equip-
ment, ALWAYS exercise basic safety precautions to
avoid the possibility ofelectric shock.

1. All electrical lines, sizing, protection, and grounding
must be in accordance with national and local electrical
codes.

2. Install a separate disconnect switch at the outdoor unit.

3. Isolate conduit whenever vibration transmission may
cause a noise problem within the building structure.

4. Be sure all connections are made tight and no wires ex-
posed.
5. All electrical accessories must be installed and wired

according to the instructions packaged with that accessory,
(see typical Hook-Up diagrams on pages 4, 5 & 6).

6. Use color coded, low voltage, multi-wire cable to simpli-
fy low voltage connections between outdoor unit, indoor
unit and room thermostat for easy identification.

G. ELECTRIC HEATERS
Electric heaters, if used, are to be installed in the air
handling device according to the instructions accompanying
the air handler and the heaters.

H. OPERATIONALAND CHECKOUT
PROCEDURES
Final phases of this installation are the unit Operational and
Checkout Procedure which are found on pages 7 & 8 of this
instruction.

I. COMPRESSORSUMPHEAT
After all electrical wiring is complete, SET THE THER-
MOSTAT SYSTEM SWITCH IN THE OFF POSITION
SO COMPRESSOR WILL NOT RUN, and apply power by
closing the system main disconnect switch. This will activate
the compressor sump heat. Do not change the Thermostat
System Switch until power has been applied long enough to
evaporate any liquid R-22 in the compressor (30 minutes for
each pound of R-22 in the system as shown on the name-
plate). Following this procedure will prevent compressor
damage at the initial startup.

Record the "POWER APPLIED DATA" on the designated
lines below:

Time A.M./P.M. Date

By
(Electrician)

dwg. no. 21A125008 P06 page 3



INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR BTA WITH
FURNACE (TRANSFORMER IN FURNACE)

OUTDOOR SECTION /
WITHOUT / ll’-’

TRANSFORMER/
SEE NOTE 4

NOTES:

BE SURE POWER EQUIPMENT

NAMEPLATE(S)

VOLTAGE (24V) MUST

G

EQUIPMENT

LOCAL

EXTERNAL LOAD SHALL NOT EXCEED

HATING- COOLING
THERMOSTAT MODEL

ELECTRONIC AIR
CLEVER (TIONAL)

BLACK WH’TE

.J

FURNACE

TO lilY,,Z
ERY

SWITCH NUMIDISTAT
MODEL AYZRXIIG
(MOUNTED IN RETURN AIR DUCT]

SAIL SWITCH

HONEYWELL MODEL SGBRA
(MOUNTED IN RETURNIAIR OUCT)

NTRAL 115 VOLT WER SUPPLY

RED O/- L.ALTERNATE AIR CLEANER HOOKUP
|t.AGKJ-

RELAY

;,mWHI,,Tj BAY24XG42
TO 116 VOLT WER SUPPLY

ELEGTRIC AIR
CLEANER (OPTIAL)

24 FIELD WIRING
LINE
z4v. FACTORY WIRING

From Dwg. 21B308]16 Rev. 0

FIELD WIRING DIAGRAM FOR BTA WITH BWV,BWH
BWE-C AIR HANDLERS, NO SUPPLEMENTARY HEAT

NOTES:

WIRING GROUNDliNG OF
MUS| COMPLY CODES.

BE SURE AGREES

VOLTAGE NO
CONDUCTOR

USE COPPER CONDUCTORS ONLY.

SECTIO

TO

R
LVTS

=’4 . FACTORY
kl V. RI
t4V. "[ FIELO
LINE VJ" Wllll

From Dwg. 21B126333 Rev.
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INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR BTA WITH
BWV,BWH-A or P AIR HANDLERS

NOTES:

POWER WIRING GROUNOING OF EQUIPMENT

COMPLY LOCAL CODES.

BE SURE POWER SUPPLY AGREES EQUIPMENT

NAMEPLATE.

LOW VOLTAGE WIRING TO A.W.G.

CONDUCTOR.

CO(q=SR CONOUCTOR ONLY.

POLARIZED Pt.UG SECTIONS PM-A AND PF-B
ATTACHED TO CONTROL

FACTORY WRED INTO AIR HAI.ER.

ODT IS NOT USED, CONNECT

JUMPERS FROM TO AND W3 ON LVTB.

TO USE LOW COOLING
ON PHASE MODELS. LEAD MUST BE
CONNECTED TO LEAD ORDER TO SUPPLY

CONTROL VOLTAGE FOR

TO POWER SUIq)LY

PER LOCAl. CODES

ROOM THERMOSTAT
AY28X092 OR AYZSXIO5

lllzll

FIELD.Ir]
kDOEO
JUMPER

TO POWER SUPPLY PER
LOCAL CODES & S DEFINED
IN FIELD WIRING T,LE_,,-

From Dwg. 21B131067 Rev.

FIELD WIRING DIAGRAM FOR BTA WITH
BWV,BWH-P AIR HANDLERS AND SUPPLEMENTARY HEATERS (OVER 48 AMPS)

TO POWER SUPPLYF-"
PER LOCAL COOESL-

REOUIRED
FOR 3 PH J

SET "HA" PER CURRENT
THRU Wl. WZ. W3. SHOWN
ON WIRING DINAM

IELD

SEE "--]O. D. SECTION __._.TE
(SINGLE EED] "1

_I___K

ODED
UMPER

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED

ROOM THERMOSTAT IN FIELD WIRING TABLE
AYZSXOgZ OR AYZSXIOS

FOR 3 PH

AIR HANDLER

FIELD ADOED

,-SEE NOTE G

24V. " FIELD
LINE V.f WIRING

U \Z-PM

SEE NOTE 5

From Dwg. 21Bl30729 Rev. 3

dwg. no. 21A125008P page 5



INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR BTA WITH BWE-C1
AIR HANDLERS AND SUPPLEMENTARY HEATERS

NOTES:

WIRING AND GROUNDING OF EQUIPMENT MUST COMPLY WITH LOCAL

CODES

SURE POWER SUPPLY AGREES WTH EQUIPMENT NAMEPLATE.

LOW VOLTAGE WIRING TO BE NO. A.W.G. MINIMUM CONDUCTOR.

USE COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS Pf:-B ATTACHEO TO HEATER CONTROL BOX.

SECTIONS ANO
THERMOSTAT

DOT IS OMITTED. CONNECT APPROPRIATE JUMPERS FROM TO W2 AND AYtSXOgZ OR

|
""==’0"1 / ,.,- vo ""

From Dwg. 21C126746 Rev. 2

FIELD WIRING DIAGRAM FOR BTA WITH BWE-C4
AIR HANDLERS AND SUPPLEMENTARY HEATERS

NOTES:

POWER WIRING GRQUNO(NG OF EQUIPMENT

COMPLY WITH LOCAL CO(S.

BE SURE POWER SUPPLY AGREES EQUIPMENT

NAMEPLATE.

3. LOW VOLTAGE WIRING TO NO. A.W.G. MINIMUM
CONDUCTOR.

USE COPPER CONOOCTORS ONLY.

POLARIZED PLUG SECTIONS

CONTROL BOX. SECTIONS FACTORY
WIRED INTO HANDLER.

OO IS OMITTED, THEN CONNECT APPROPRIAT
FROM TO AND W3 OR LVTB.

8. CAUIION:
IF THREE-PHASE HEATERS USED SINGLE PfIASE

WE090C, 120C 20C, DO

ROOM THERMOSTAT

AYBXI05
"ii" SETTING Pk’n W,,Wt,W
AS, HTR Ol+

AIR HANDLER DOES NOT HAVE EDC, THEN CONNECT i
TO TERMINAL ON LVTB. i

O. O. SECTION R..y
[NOTE T)

nEL.O"
GOGTEO t’l"" " -] -’I)

POWER SUPPLY IR
LOCAL C00(S & AS
DEFINED IN FIELD
WIRING TABLE

I__

II

LEAS

EE NGTE$

AIR HANDLER

From [vg. 21C126783 Rev.
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECTS CLOSED (ON)

1

2
3

4

5
6

Sump Heat X X X
Indoor Fan Operation X X X X
Cool ng Operation X X X X X X
Check Performance & X X X X X X

Charge USE CHARTS ATTACHED TO O.D. UN IT-
Heating ( X X XC) X X
Inform owner on how to operate system and what to expect of it. At the same time deliver Owner’s Use and Care Booklet.

) Also set thermostat dial to call for cooling or heating as necessary.
( Check only necessary if heating unit is used for indoor section and wiring has been disturbed during installation of cooling equipment.
( Allow time for furnace bonnet switch to heat and close.



CHECKOUT PROCEDURE
After installation has been completed, it is recommended that the entire system be checked
against the following list;

1. Refrigerant Line, Leak checked [ ]
2. Suction Lines and Fittings properly insulated [ ]
3. Have all Refrigerant Lines been secured and isolated properly? [ ]
4. Have passages through masonry been sealed? if mortar is used,

prevent mortar from coming into direct contact with copper tubing [ ]
5. Indoor coil drain line drains freely. Pour water into drain pan [ ]
6. Supply registers and return grilles open and unobstructed [ ]
7. Return air filter installed [ ]
8. Thermostat thermometer accuracy. Check against a

reliable thermometer. Adjust per instructions with thermostat [ ]
9. Is correct speed tap being used? (Indoor blower motor) [ ]

SYSTEM OPERATIONAL CHECK

IMPORTANT: To prevent compressor damage which may result from the presence of LIQUID

refrigerant in the crankcase these procedures should be followed at initial Start-Up and at
anytime the power has been off for 12 hours or more.

1. Before proceeding with this "Operational Check", go to "Electrical Section" of this in-

struction to determine the time compressor heat has been "ON", and make entry on the
designated lines, in Step 2.

2. Start-Up Time A.M./P.M. Power Applied Time A.M./P.M.
Time Lapse Hours Minutes.

3. If Steps 1 and 2 cannot be used, then place thermostat’s system switch in the "OFF" po-
sition and apply power by closing system disconnect switch. This energizes compressor
heat and evaporates the liquid in the crankcase. TO EVAPORATE LIQUID ALLOW AT
LEAST ONE-HALF HOUR PER POUND (R-22), AS SHOWN ON UNIT NAMEPLATE.

4. Except as required for safety while servicing: DO NOT OPEN SYSTEM DISCONNECT
SWITCH.

5. After completing above procedures, turn to page 7 for Operational checkout of
system(s).

page 8
The Trane Company

Dea/erProducts Group. Troup Highw,y. Tyler, TX 7571 P.L
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XE800
7-[B CONDENSING UNITS
(12.000 24.000NOMINAL BTUH)

18-AC30D5
1st Printing, 1987

TTB-IN-2

All phases of this installation must comply with NATIONAL, STATE AND LOCAL CODES.

These instructions do not cover all variations in sys-
tems nor provide for every possible contingency to
be met in connection with installation. Should further
information be desired or should particular problems arise
which are not covered sufficiently for the purchaser’s pur-
poses, the matter should be referred to The Trane
Company, Dealer Products Group, Tyler, Texas.

A. GENERAL
The following instructions cover the TTB712-724 Condensing
Units.

Check for transportation damage after unit is uncrated.
Report promptly, to the carrier, any damage found to the unit.

B. LOCATION & PREPARATION OF THE UNIT
1. The unit should be set on a level, concrete pad at least as

large as the unit base pan or larger.

2. The concrete pad must NOT be in direct contact with
any structure. Unit must be positioned a minimum of 12"
from any wall or surrounding shrubbery to insure adequate
airflow. Clearance must be provided in front of control box
(access panels} and any other side requiring service access
to meet National and Local Codes. Also, the unit location
must be far enough away from any structure to prevent roof
run-offwater from pouring directly on the unit.

3. The top discharge area must be unrestricted for at least
five (5) feet above the unit.

4. Mount the unit on mounting pads (shipped with con-
densing unit).

5. When the outdoor unit is mounted on a roof, be sure the
roof will support the unit’s weight. Vibration isolation is
recommended to prevent transmission to the building
structure.

6. The maximum length of refrigerant lines from outdoor to
indoor unit should NOT exceed eighty (80) feet.

7. If outdoor unit is mounted above the air handler, maxi-
mum lift should not exceed eighty (80) feet (suction line). If
air handler is mounted above condensing unit, maximum
lift should not exceed sixty {60) feet {liquid line).
NOTE: Refer to "Refrigerant Piping Guide" Pub. No.
2-300 Tab 18 in "APPLICATIONMANUAL.
8. Locate and install indoor coil or air handler in accor-
dance with instruction included with that unit.

C. INSTALLING REFRIGERANT LINES
The following steps are to be considered when installing the
refrigerant lines (steps apply to both "Precharged Quik-Attach
Lines" & "Field Fabricated Lines").
Standard tire-valve type pressure taps are provided on the
precharged lines for installation and service use.

There is a 90 degree bend on one end of recommended
refrigerant line. Bent end to be installed either inside or outside
depending on situation requirements. This should be thor-
oughly checked out before beginning installation.

The gas line must always be insulated.

TOP DISCHARGE-UNRESTRICTED 5 FT. ABOVE UNIT WITH
UNIT POSITIONED TO AVOID RUN-OFF WATER

The units are factory charged with the system charge required
when using 10 feet of connecting line. The precharged lines are
provided with the proper charge to accommodate their length.
Unit nameplate charge is the total system charge with 25 feet
of interconnecting lines.
If refrigerant charge adjustment is considered necessary, use
the Charge Charts accompanying the outdoor unit.

1. Determine the most practical way to run the lines.

2. Consider types of bends to be made and space limitations.
NOTE: Large diameter tubing will be very di.lcult to rebend
once it has been shaped.
3. Determine the best starting point for routing the

refrigerant tubing INSIDE OR OUTSIDE THE STRUC-
TURE.

dwg. no. 21A140840 P01



INSTALLER’S GUIDE
C. INSTALLING REFRIGERANT LINES (Cont.)
4. Provide a pull-through hole of sufficient size to allow both

liquid and gas lines plus fittings to clear. The location of this
hole (if practical) should be just above the wall plate which is
resting on the foundation.
5. Be sure the tubing is of sufficient length.
6. Uncoil the tubing do not kink or dent. The Quik-Attach

fittings with pressure tap connect to the outdoor unit.
DO NOT REMOVE DUST PLUGS FROM COUPLINGS
]EFORE ROUTING COPPER TUBING.
7. Route the tubing making all required bends and properly

seure the tubing before making Quik-Attach connections.
NOTE: Lines must be isolated from structure and pull-
through hole must be sealed weather-tight after installation.

ATTACHING COUPLING QUIK-ATTACH
1. Remove the protective plugs from all fittings.
2. Oil the face and threads of the couplings with clean

refrigerant oil before mating. Make sure that no dirt, water or
other foreign material is permitted to adhere to the mating
surfaces of the couplings before the halves are connected.
3. Engage the fittings by hand tightening the union nut until

snug.

CAUTION: The male and female Quik-Attach fittings
must be properly aligned to prevent cross threading.
4. Continue tightening with a wrench until the coupling

halves bottom. A firm metal to metal contact will be felt, (See
Figure 2).

OUTDOOR END

UNION NUT
PRESSURE TAP

TURN HERE

INDOOR END

"OLOSACKW.T.., ,-NIle--’"

5. Advance the union nut another 1/4 turn. This final turn is
necessary to insure a proper metal seal of the coupling halves,
forming a leak-proof joint. Do NOT continue to tighten the
coupling as distortion of the coupling nut will result in a leak.
CAUTION: Correct tightening of the coupling is very
nportant. Undertightening or overtightening will result
in a coupling leak.
NOTE: For attaching the indoor connection, follow the
instructions packaged with the indoor unit. See Figure 2 as a
reference to the appearance ofcompleted indoor Quik-Attach
coupling installation.

D. FIELD FABRICATED REFRIGERANT LINES
The routing of the field fabricated lines is done making the
same observations as for the precharged lines.

1. Minimize the use of sharp 90 bends.
2. Cut and fit tubing, then braze using accepted good brazing

techniques.
3. Use a dry nitrogen purge and silver brazing alloy without

flux for brazing.
4. Insulate the entire gas line and its fittings.
5. Do NOT allow uninsulated lines to come into contact with

each other.

6. Upon completion of installation, evacuate the refrigerant
lines and indoor coil before connecting to the outdoor unit:
a. Attach appropriate hoses from manifold gauge to suction
and liquid line pressure taps.
b. Attach center hose of manifold gauges to vacuum pump.
NOTE: Unnecessary switching ofhoses and complete evacua-
tion ofall lines leading to sealed system can be accomplished
by placing a "T" in manifold center hose and connecting
branch hose to cylinder ofR-22.
7. Evacuate until the micron gauge reads 350 microns.
8. Close off valve to vacuum pump and observe the micron

gauge. If gauge pressure rises above 500 microns in one (1)
minute, then evacuation is incomplete or system is leaking.
9. Ifvacuum gauge does not rise above 500 microns in one (1)

minute the evacuation should be complete.
10. With vacuum pump and micron gauge blanked off, open
valve on R-22 cylinder and charge refrigerant lines and indoor
coil to tank pressure of R-22 supply.
11. Close valve on R-22 supply cylinder. Close valves on man-
ifold gauge set and remove refrigerant charging hoses.
If refrigerant lines are to be field fabricated or if precharged
lines have been altered in length, it will be necessary to adjust
refrigerant, to the system upon completion of installation. Use
the following table for recommended amount.

Tubing Size

Suction

5/8"
5/8"
5/8"
5/8"

Liquid

1/4"
1/4"
1/4"
1/4"

Tubing Lengths

15’
25’
32’
40’

Refrigerant

2 OZ.

5 oz.
7 oz.
9 oz.

3/4" 5/16" 15’ 2 oz.
3/4" 5/16" 25’ 7 oz.
3/4" 5/16" 32’ 10 oz.
3/4" 5/16" 40’ 13 oz.
Tubing lengths in excess of forty (40) feet.
5/8" and 1/4" uses oz. per each 4 ft.
3/4" and 5/16" uses 4 oz. per each 9 ft.

NOTE: The refrigerant charge shown on the condensing
unit nameplate is the correct charge with up to twenty-five
(25) feet of recommended precharged lines connecting the
outdoor and indoor units.

E. ELECTRICAL CONNECTIONS
WARNING: When installing or servicing this equip-
ment, ALWAYS exercise basic safety precautions to
avoid the possibility ofelectric shock.

page 2 dwg. no. 21A140840 P01



INSTALLER’S GUIDE
1. Power wiring and grounding of equipment must comply
with local codes.

2. Power supply conductors to the outdoor unit must be in
weatherproof insulation or conduit and must conform to lo-
cal codes.

3. Install a separate disconnect switch at the outdoor unit.

4. Provide flexible electrical conduit whenever vibration
transmisson may create a noise problem within the
structure.

5. The use of color coded low voltage wire (24V. 18 AWG
minimum) is recommended to simplify connections be-
tween the outdoor unit, the thermostat and the indoor unit.

6. Mount the indoor thermostat in accordance with in-
struction included with the thermostat. Wire per appropri-
ate Field Wiring diagram (included in these instructions).
7. If there is no fan relay in indoor unit, install one inside
control compartment and wire per Field Wiring diagram.
8. The diagrams on page 3 & 4 represent typical Field Wir-
ing of Matched Systems (for addition of supplementary
electric heaters see Product Data).
F. COMPRESSOR SUMP HEAT
This unit is supplied from the factory with the optional
compressor heat activated. The Seasonal Energy Efficiency
Rating ,(SEER) is obtained WITHOUT the compressor
heat energized. Compressor heat IS NOT required where
connecting refrigerant lines are 25 feet or less in length. Dis-
connect the CRA capacitor as shown on the wiring dia-
grams to de-energize compressor heat.
Where connecting refrigerant line lengths exceed 25 feet ac-
tivate the compressor heat per wiring diagram inside the
unit control box.

Set the Thermostat System Switch in the off position so
compressor will not run, and apply power by closing the
main disconnect switch. This will activate the compressor
sump heat. Do not change the Thermostat System Switch
until power has been applied long enough to evaporate any
liquid R-22 in the compressor (30 minutes for each pound of
R-22 in the system as shown on the nameplate}. Following
this procedure will prevent compressor damage at initial
start-up.
Record the "POWER APPLIED DATA" on the designated
lines below:

Time A.M./P.M. Date

By
Electrician

G. OPERATIONAL AND CHECKOUT
PROCEDURES

Final phases of this installation are the unit Operational
and Checkout Procedure which are found on pages 5 & 6 of
this instruction.

H. ELECTRIC HEATERS
Electric heaters, if used, are to be installed in the air han-
dling device according to the instructions accompanying
the air handler and the heaters.
I. START CONTROL KIT
Provision is made on these units for a field installed
BAY41X228 accessory quick start kit, as required. The kit
is to be installed outside the cabinet ofthe unit.

CAUTION: These units require installation of a start
kit if indoor unit is equipped with a non-equalizing
expansion valve.

TTB USED WITH AIR HANDLER HAVING A TRANSFORMER

NOTES:

WIRING AND GROUND;NG OF
EQUIPMENT MUST COPLY LOCAL CODS.

SURE POWER SUPPLY AGREES WITH
EQUIPMENT NAMEPLATE.

LOW VOLTAGE WIRING TO BE A.W.G.
MINIMUM CONDUCTOR,

TO USE LOW AMBIENT COOLING

BAY28Xl3B ON PHASE MODELS, LEAD
CONNECTED TO LEAD ORO(R

TO SUPfM.Y CONTROL VOLTAGE

O. 0. SECTION
ISINI]LE EED]

TO POWER SUPPLY
PER LOCAL CODES{

ROOM THERMOSTAT
AYZSX092 OR AYZSXlO5

Ilzl’

FIELD..
ADDED
JUMPER

"’E
__R_.. ,I[OTE

0
INTER-COMPONENT WIRING

24 V. FACTORY
LINE V..f WIRING
;’4 V. i. FIELO
LINE V.J" WIRING

SET HA" PER CURRENT
THRU Wl, IZo SHOWN
ON WIRING 01/.9A

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED
IN FIELD WIRING TABLE

From Dwg. 21B131075 Rev.

dwg. no. 21A140840 P01 page 3



INSTALL -R’S GUIDE

POWER
SUPPLY

NOTES:

SUPPLY AGREES
EQUIPMENT NAMEPLATE(S)

VOLTAGE (24V) WIRING TO

GROUNDING EQUIPMENT MUST COMPLY
LOCAL CODES.

MAXIMUM EXTERNAL NOT EXCEED

TO LOW AMBIENT COOLING KIT,
BAY28X123B, ON PHASE MODELS.
MUST TO LEAD ORDER
SUPPLY CONTROL VOLTAGE

FIELD WIRING DIAGRAM FOR TTB WITH A FURNACE

INTER-COMPONENT WIRING

24 V. "l FACTORY
LINE V.f WIRING

24 V. "I FIELD
LINE V.f WIRING

GROUND
SCREW

1FURNACE
JUNCTION
BOX

BLACK ",I f WHITE

TO H5 V., R’L, gD

From Dwg. 21B308116 Rev. 5

TTB712-724 OUTLINE DRAWING

GAS LINE
ONE SHOT COUPLING
MALE HALF, -11 LIQUID LINE

ONE SHOT COUPLING
MALE HALF,-6

DIA. HOLE FOR POWER
WIRING

(THIS
ONLYI

REAF

REAR
PAl)

From Dwg. 21D125641Rev. 8

dwg. no. 21A140840 P01 page 4



Step
No.

1

2
3

4

5

6

CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECTS CLOSED (ON)

Indoor Thermoat

_
Switch Swtting

FurnaceIndoor Our Compress. Comp. Heat
System Switch Fan Switch Blower Fan Runs Sump Comes

Runs Runs Heat OnTo Check Off Cool() Heat( Auto On
Sump Heat() X X X
Indoor Fan Operation X X X X
Cooling Operation X X X X X
Check Performance & X X X X X

Charge USE CHARTS ATTA(:HED TO O.D. UNIT

Heating () X X X() X X
Inform owner on how to operate system and what to expect of it. At the same time deliver Owner’s Use and Care Booklet.

()Also set thermostat dial to call for cooling or heating as necessary.
()Check only necessary if heating unit is used for indoor section and wiring has been disturbed during installation of cooling

equipment.

()AIIow time for furnace bonnet switch to heat and close.

(Unit is supplied with optional sump heat activated. If refrigerant lines exceed 25 feet, do not deactivate sump heat.



CHECKOUT PROCEDURE
After installation has been completed, it is recommended that the entire system be checked

against the following list;

1. Refrigerant Line, Leak checked [ ]
2. Suction Lines and Fittings properly insulated [ ]
3. Have all Refrigerant Lines been secured and isolated properly? [ ]
4. Have passages through masonry been sealed? If mortar is used, prevent

mortar from coming into direct contact with copper tubing [ ]
5. Indoor coil drain line drains freely. Pour water into drain pan [ ]
6. Supply registers and return grilles open and unobstructed [ ]
7. Return air filter installed [ ]
8. Thermostat thermometer accuracy. Check against a reliable thermometer.

Adjust per instructions with thermostat [ ]
9. Is correct speed tap being used? (Indoor blower motor) [ ]

SYSTEM OPERATIONAL CHECK
IMPORTANT: To prevent compressor damage which may result from the presence of LIQUID
refrigerant in the crankcase, these procedures should be followed at initial Start-Up and at
anytime the power has been off for 1 2 hours or more.

1. Before proceeding with this "Operational Check," go to "Compressor Sump Heat Sec-
tion" of this instruction to determine the time compressor has been "ON," and make en-
try on the designated lines, in Step 2.

2. Start-Up Time A.M./P.M. Power Applied Time A.M./P.M.
Time Lapse Hours Minutes.

3. If Steps 1 and 2 cannot be used, then place thermostat’s system switch in the "OFF" po-
sition and apply power by closing system disconnect switch. This energizes compressor
heat and evaporates the liquid in the crankcase. TO EVAPORATE LIQUID ALLOW AT
LEAST ONE-HALF HOUR PER POUND (R-22), AS SHOWN ON UNIT NAMEPLATE.

4. Except as required for safety while servicing: DO NOT OPEN SYSTEM DISCONNECT
SWITCH.

5. After completing above procedures, turn to page 5 for Operational checkout of
system(s).

The Trane Company
Oea/er Products Group
Troup Highway
Tyler, TX 75711
(C) American Standard Inc. 1987

page 6

Library Service Literature

Product Section Unitary
Product Split Systems A/C Condensing Units

Model TTB
Literature Type Installer’s Guide
Sequence 2
Date June 1987
File No. SV-UN-S/S-TTB-IN-2 6/87
Supersedes

Ordering No.

dwg. no. 21A140840 P01
P.I.



BTA-SF-13AA

Air Conditioner
Model: BTAO48D3OOAO

IMPORTANT This document is customer
property and is to remain with this unit.
Please return to service information pack
upon completion of work.

PRODUCT SPECIFICATIONS
OUTDOOR UNIT BTA048D300A

POWER CONNS. V/Ph/Hz 200/230/3/60
Min. Brch. Cir Ampacity(R) 23,2

Br. Cir Max. (Amps) 35
Prot, Rtg. (Amps) 35
Noise Rating No.(R) 8.6

COMPRESSOR Climatuff
No, Used No, Speeds
Volts/Ph/Hz 200/230/3/60
R.L, Amps L.R. Amps 16.3 117
Brch. Cir. Selec. Cur. Amps 16.3

OUTDOOR FAN Type
Die. (in.) No. Used
Type Drive No. Speeds
CFM @ 0.0 in, w.g.(R)
No, Motors HP
Motor Speed R.P.;vl.

Volts/Ph/Hz
F.L. Amps L,R. Amps

Propeller
22

Direct-
4600

0.50
1075

200/230/1/60
2.8 8.4

OUTDOOR COIL Type Spine Fin"
Rows F,P.I, 20
Face Area (sq. ft.) 19.5
Tube Size (in.) 1/2

REFRIGERANT
Lbs. R-22 (0.D. Unit)(R) 10 lb. 8 oz.
Factory Supplied Yes
Line Size in. 0.D. Gas(R) 1.12
Line Size in. 0.D. Liq.(R) 0.38

DIMENSIONS H W O
Outdoor Unit Crated (in,) 39-3/16 32-7/16 34-3/16

WEIGHT
Shipping (Ibs.) 265
Net (Ibs.) 257

Rated in accordance with A.R.I. Standard 210.
Rated in accordance ’ith A.R.I. Standard 270.

SPLIT SYSTEM

SAFETY NOTICE

Library Service Literature

Product Section Unitary

Product Split System A/C
Model BTA

Literature Type Service Facts

Sequence 13AA

Date March 1987

File No. SV-UN-S/S-BTA-SF-13AA 3/87
Supersedes

Ordering No.

OPTIONAL EQUIPMENT
OPTIONAL EQUIPMENT FOR OUTDOOR UNITS
Indoor Thermostats

Horizontal, Heat/Cool Only w/Manual
Switchover AY28X92
Vertical, Cool Only w/Fan Switch AY28X104
Vertical, Heat/Cool w/Manual Switchover AY28X105
Horizontal, Heat/Cool BAY28X182

Outdoor Thermostat Kit
Includes Thermostat AY28X125 and Mtg.
Brkt., for 46F. to -IOF. (Adjustable) BAY28X125A

Evaporator Defrost Control Kit Needed for
Cooling Operation Between 55 and 40 AY28X79

Head Pressure Control Kit BAY28X123B
Head Pressure Control Kit BAY28X123C
Coupling Kit 7/8" Tube (90 Bend),

-11 Coupling, 3/8" Tube -6 Coupling BAY71X103
Coupling Kit 7/8" Tube -11 Coupling,

3/8" Tube -6 Coupling BAY71X104
Coupling Kit 1-1/8" Tube (90 Bend),

-11 Coupling, 3/8" Tube -6 Coupling BAY71X105
Coupling Kit 1-1/8" Tube -11 Coupling,

3/8" Tube -6 Coupling BAY71X106

TUBING INFORMATION
Tubing Sizes

Suction Liquid Tubing Length

1-1/8" 3/8" 15’
1-1/8" 3/8" 25’
1-1/8" 3/8" 32’
1-1/8" 3/8" 40’

Tubing lengths in excess of forty (40) feet use the following amount:
1-1/8" and 3/8" uses oz. per each 4 ft.

Additional

Refrigerant
5 OZ.

120z.
18 oz.
24 oz.

(R) Calculated in accordance with National Electric Code. Suitable for use with HACR circuit breakers or fuses,

(R) Standard Air Dry Coil Outdoor,
(R) This value approximate. For more precise value see unit nameplate and service instruction,

(R) Max. linear length 80 ft; Max. lift Suction 60 ft; Max lift Liquid 60 ft. Max. length of precharged tubing
40 ft. For greater length refer to Refrigerant Piping Manual Pub. No, 22-3040,

(R) Rated in accordance with D.0.E. test procedure.

THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI-
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN-
UFACTURER OR SELLER CANNOT BE RESPONSIBLE FOR THE INTERPRETATION
OF THIS INFORMATION, NOR CAN IT ASSUME ANY LIABILITY IN CONNECTION
WITH ITS USE.

RECONNECT ALL GROUNDING DEVICES
ALL PARTS OF THIS PRODUCT CAPABLE OF CONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

P.I. 3/87
American Stanclard Ic 1987

The Trane Company
DealerProducts Group Troup Highway. Tyler, TX 75711

Dwg. No. 21A136821 PO1
Page C-64
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COMPONENT
Capacitor (CF)

Ooil, Outdoor

Compressor

Internal Line Break
(IOL)

Internal Press. Relief
(IPR)

Contactor (MS)

Drier

Drier

Fan

Motor

Relay, Sump Heater
(SR)

Slinger

Sump Heater

Switch, Low Pressure
Cut-Out (LPCO)

Thermostat

DESCRIPTION
5 MFD, 370V

Replacement WW88X230

CT50HK3A: FLA 20.0 LRA 117.0, Order by
Wind. res. @ 77F. .624 Ohms unit
Opens on rise in winding temp. model #
Resets in 30-90 min.
Open on 350.I diff. between
high & low side pressure

Type DPST, Contacts 240V, FLA 25.0, LRA WW24X138
125.0, Coil 24V, .95 A.In., .53 A.HId.,
#3ARRBFE4

Suc. Line w/Sweat Fit., 30 Cu. In., WW22XTO
1VB"xl 1/2"

Liq. Line w/Sweat Fit., 8 Cu. In., 1/2" X 1/2" WW22X101

4 Blade, 22" Dia., 1/2" Bore, 30 CW WW73X79
HubUp

206/230V, 60 Hz., Ph., WW94X3|6

Closed Shell, CCW, 1125 RPM,
I/2 HP, 1-Speed, FLA 3.0,
LRA 12.0, Ball Bearings,
Winding resistance Ohms @ 77F:
BIk. to White 6.15/5.29
Bin. to BIk. 72.7/62.5

Type SPDT, Contacts 230V, FLA 5.0, WW24X158
LRA 15.0, Coil 230V., 177 A,In,,
2.0 A. HLD., #KU1885

1/2" Dia. Bore WW72X67

230V, 65 W., Res. Heater, Cart. Type WW08X65

Cut-Out Pressure: Opens @ 8 4 PSIG, WW26X90
Resets 25 + 7 PSIG,
#20PS100BE025GOO8D, T.I.

AY28X92, Heat/Cool, Manual, Horizontal WY28X92
AY28X104, Cool only, w/Fan WY28X104
Switch, Vertical
AY28X105, Heat/Cool, Manual, Vertical WY28X105
BAY28X182, Single Stage, Heat/Cool WW28X182

New Part Set Up Within The Last 18 Months

Parts List For Optional Head Pressure Control Kit

BAY28X123B&C

Auto Transformer

Fuse
(Used only on
BAY28X123C)

Pressure Switch
(HPCO)

Relay, (ODFA)

Relay (ODFB)

Thermostat (OFTA)

Thermostat (OFTB)

Carson #6131; @ 230V, Red 116.0 VAC,
Orange 134.5 VAC, Yellow 200.0 VAC,
@ 460V, Red 232.0 VAC, Orange
273.0 VAC, Yellow 400.0 VAC

5 Amp, 600 Volt

#20PS104DF280K160R, Opens @
280 10 PSIG, Closes @ 160
+ 10 PSIG

Type SPDT, Contacts 240/480V,
FLA 6/3, LRA 35/18, Coil 24V,
.53/.61 A.In., .26/.31 A.HId.,
#R8222B-1158

Type DPDT, Contacts 240V, 180 LRA, 30
FLA, Coil 24V, .615 A.In., .41 A.HId.,
50-60 Hz, P&B #PRD11AG1-24V

#20606L42-4111, Opens @ 55 + 6F.,
Closes@45 6F.

#20606L42-802, Opens @ 350 _+ 6F.,
Closes @ 25 _+ 6F.

WW32X57

WW23X195

WW26X79

WW24X70

WW24X137

WW28X119

WW28X120

Owg. No. 21A136821 PO1 Page C-64

SCHEMATIC DIAGRAM BTAO48D3OOAO WIRING DIAGRAM LEGEND

NOTES:

LOW VOLTAGE (24 V,) FIELD
MUST BE

USE COPPER CONDUCTORS.
ALUMINUM OR COPPER-CLAD
ALUMINUM POWER WIRING

USED, CONNECTORS WHICH

APPLICABLE CODES

AND ACCEPTABLE

INSPECTION

JURISDICTION SHALL USED.

APPROVED

SUPPLEMENTARY HEATERS,

DIAGRAM
HEATER

CONTROL BOX

ACCESSORY BAY24XO42

UNIT,

INSTALLEO

From Dwg. 21D135817 PO1

CONTROL BOX
COLOR /.COLOR OF WIRE

CODES BK/BL Black Wire with Blue Marker

COLOR OF MARKER

BK Black RD Red OR Orange
BL Blue WH White GR Green
BR Brown YL Yellow PR Purple

SYMBOLS LV. Wiring Factory Field
H.V Wiring Factory Field
L V Wiring Field Installed
H.M Wiring Factory W=nng

- Gmund

Junction

Wire Nut Connector

-r Coil

-)1- Capacitor- P- Contact (N.O.)

( Internal Overload Protector

Pressure Sensing Switch

Terminal

[] Terminal Board

Contact (SPDT)

-),r-- Contact (N.C.)

Motor Winding

Resistor Heating Element

CF Fan Capacitor
CN Wire Connector
CPR Compressor
HVTB High Voltage Terminal Board
IOL Internal Overload Protector
LPCO Low Pressure Cut Out
LVTB Low Voltage Terminal Board
MS Compressor Motor Contactor
SR Sump Heater Relay

TROUBLESHOOTING CHART WHAT TO CHECK

FAULTSSYSTEM

REFRIGERANT CIRCUIT

Liquid Pressure Too High S

Liquid Pressure Too Low _S
Suction Pressxe Too High

Sction Pressure Too Low

Liquid Refrig. Floodback TXV System

Liquid Refrig. Floodback Capillary Tube System

LD Coil Frosting

Compressor Runs Inadequate u No Cooling

ELECTRICAL

Compressor & 0.D Fan Do Not Stad

Compressor Will Not Stad But 0.D Fan Runs

O.D. Fan Won’t Stad

Compressor Hums But Wcn’t Stad

Compressor Cycles o IOL

I.D. Blower Won’t Start

REFRIGERANT CIRCUIT

INDOOR OUTDOOR
SECTION ECTION

VA!VES

11
SERVICE TIPS

On this and other cooling only machines high side
pressure is taken downstream of the condenser and
liquid line drier. In the event of a restriction of either of
these two components, charge can be added to cause
the high side press to agree with the performance
chart. However, discharge pressure becomes signif-
icantly higher, possibly causing the IPR to trip.



PERFORMANCE CURVES mBTA0480300A0 with Indoor Unit BXAO48D300A; BXA748P3HPA. All data at Indoor
CFM 1600. (With Interconnecting Lines of 1-1/8" O.D. Suction and 3/8" O.D. Liquid)

BXAO48D3OOA BXA748P3HPA
Cooling with Capillary tubes Cooling with Thermal Expansion Valve

30- UPPER CURVE I ,’ :350 U’ER CURVE S ,
LOWER CURVE IS 59"F

LOWER CURVE IS

uJ Ld 300m 300 m
m m 250cn 250 co

uJ 200 uJ 200

n 150 n

IO I00

OUTDO0- T’EMPERATURE (.oF) OUTDOOR TEMPERATURE
_J d

I00 100 INDOOR ENTERINO
INDOOR ENTERING WET BULB "FWET BULB F ’ FROM TOP DOWN

95 UPPER CURVE IS 71F 95 CURVES ARE: 71"FLOWER CURVE IS 59"F
(J’) (J’) 67 "F. 63"F. 59 "F

n 90 n 90

uJ 85 uJ 85

80 80
03 75 75

n 70 n 70

z 65 z 65
0_

60
_

60

D 55 D 55

50
0

50
0

OUTDOOR TEMPERATURE (oF) OUTDOOR TEMPERATURE (F)
From Dwg. 21 D136932 Rev. 0

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 65F. AFTER OPERATING PRESSURES HAVE STABILIZED:
MEASURE INDOOR WET BULB TEMP OUTDOOR TEMP LIQUID & SUCTION PRESSURES. LOCATE OUTDOOR TEMP (R) LOCATE INDOOR WET BULB @
FIND INTERSECTION OF OD TEMP & ID W.B. @ READ LIQUID OR SUCTION PRESSURE IN LEFT HAND COLUMN (R)

ACTUAL LIQUID PRESSURE SHOULD BE 10 PSIG OF CHART EXAMPLE: (R) OUTDOOR TEMP 85F., (R) INDOOR WET BULB 67F.,
SUCTION PRESSURE SHOULD BE :t: 3 PSIG OF CHART @ LIQUID PRESSURE @ 1600 CFM 240 PSIG (R)

) SUCTION PRESSURE @ 1600 CFM 72 PSIG (R)

ALTERNATE INDOOR UNITS

COOUNG WITH
CAPILLARY TUBES

INDOO UNIT CFM S

’BXA048A200A 1600
BXF048A200A 1600 0 0

BWH748AI00A 1600 +3 +10

BWV148A100A 1600 +3 +10

COOUNG WITH
THERNAL EXPANSION VALVE
BXA748P3HPA 1600 0 0

BXA742P3HPA 1575 -3
BXF148P3HPA 1600 0 0

BXA06OA300A 1800 + 0
BXA06OP3HPA 1800 +6 0

BXH06OP3HPA 1800 +6 0

BXF06OA300A 1800 0 0

BWE060C100F IS00 +6 0
BWE060C300F 1800 +6 0
BWH742P100A 1575 0 0

BWV742P100A 1575 0 0

BWH748P100A 1600 0 0

BWW48P100A 1600 0 0
BWH760P100A 1800 +6 0
BWH791P100A 1800 +6 0
BWV760P100A 1800 +6 0

BWV754P100A 1800 +6 0

’BASE INDOOR UNIT FOR CURVES
ON DRAWING 21D136932 Rev. 0
S oSctton L- LIUI

From Dwg. 21 A136932 Rev. 0



Air Conditioner
Model: TTA060A300A0

IMPORTANT- Thisdocument is customer
property and is to remain with this unit.
Please return to senice information pack
upon completion of work.

PRODUCT SPECIFICATIONS
OUTDOOR UNIT TTAOIOOAO
PWR. CONNL V/I/H= 206-230/3/0
in. i. .Ampm 252
rm s--M(k) 40
F,=e S--Rm,d. (k=) 40

COMPRESSOR
0. U=d-- No. Sd= --1
Wlts/RVHz 200-230/3/80
R.L A= L.R. Am 18.6 118
Bch. Ck. Sdec. Cur. Amps 18.6

OUTDOOR FAN Type
Oia. (in.) No. tim
Type Odve No. Spls
CFM @ 0.0 in. w.g.@

Motto Speed R.P.M.
Volt=/P/Hz
F.L Anm L.R. Amps

Proibr
26
DWm--1

4O30
1/4

825
200-230/I/60

1.9 3.3

OUTDOOR COIL TWo Spine
Rows F.P.I. 20
Face Area (zq. ft.) 26.92
Tube Size (in.) .38

REFRIGERANT
Lbs. R-22 (O.D. Unit)@ 10
factm’V SuRlim:t Yes
Une Size in. 0.O, Gas(R) 1-1/8
I.mS in. 0.O. Uq.(R) 3/8
DIMENSIONS Cratd (in.)
HxWxD 37.5 x40 38

WEIGHT
Smno
Net (Ibs.)
(R)RatM in acconbmce witk A.R.I. Stambnl 210.
(R)Rated ill acconla:e whiz A.R.I. Staedmll 270.

SPL SYSTEM

Ubrary Service Lltrsture

Product Section Unitary
Product Air Conditloner- Split System

Service F-t=

Oste ,,., 1987
F,e No. SV-UNSlS;TTA-SF-4 6/87
Supersedes

OPTIONAL EQUIPMENT

Indoor Thermom
Hodzontal; Heet]Cool’on/Mlei Switchover. AY28X92
Horizontal; He,t/Cool w/__Mar_ Switchover AY28X97A
Hodz0tai, 2-Stage Heat/Coolw/Mm
Switchover AY28X98A
Vertical. Cool only w/Fen Switch AY28X104
Vertical. Heat/Cool w/Manual Switchover AY2BX105
Horizontal. Heat/Cool BAY28X182

Eveporator Defroat Control Kit Needed for
cooling operation between 55" and 40" AY28X79

Outdoor Thermoatat Kit
Includes Thermostat AY28X125 end MtO.
Bt. for 46"F. to -IO’F. (Adjuetable) BAY28X125A

Hot Water Bank BHW0OgA
Muffler for Hot Water Bank BAY4lX219
Coupling Kit 7/8" Tube (90" Bend), --11

Coupling. 3/8" Tube -6 Coupling BAY71X003
Coupling Kit 7/8" Tube -11 Coupling.

3/8"Tube --6 Coupling BAY71X004
Coupling Kitm 11-,1/8 Tube (90" Band),-11

Coupling, 3/8 Tube -6 Coupling BAY71X005
Coupling] Kit 1-1/8" Tube -11 Coupling,

3/8 Tube -6 Coupling BAY71X006
Head Preesure Control Kit BAYLOAM10OA

TUBING INFORMATION

u TI,
3/8" 15’
3/8" 25’
3/8" 32’
3/8" 40’

1-118"
I-I/8"
1-118"
1-118"

332 T.IO in es. o( fW (40) bet. fdlwg zm.
314 1-1/8" end 3/8"q l. er 4 ft.

Iculeted in accmdance with prevailingIElectric CodL

12oz.
18oz.
24 oz.

(Z,md in accoNan with D.O.E. test.HSPF is et the minimum dmon mukment for Region IV.
(a) I.D. Airflow 400 & 450 CFM/(-] Pow= =pp voo, limit,

Voltag l.indtz M I.D. T.
h DB/G DBG

207 2 95/71
1 7() /71
187 l(b) /71

SAFETY NOTICE
THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI-
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN-
UFACTUREROR SELLERCANNOT BE RESPONSIBLEFORTHE INTERPRETATION
OF THIS INFORMATION, NOR CAN IT ASSUMEANYLIABIUTY IN CONNECTION
WITH ITS USE.

Max O.O. TiI. TON.
OB HTG DB CL6 (b) I.D. Airlkw between 400 & 450 CFM/

75 115 TON. Stltt kit mquiL
75 105 (c) Cqity reduction for ueit 0lwzti0n
65 100

RECONNECT ALL GROUNDING DEVICES
ALLPARTSOFTHISPRODUCTCAPABLEOF CONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED, IF
GROUNDING WIRES, SCREWS. STRAPS. CLIPS, NUTS
OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

DISCONNECT POWER BEF()RE SERVICING
The Trane Company Dwg. No. 21A142231 PO1





REFRIGERANT CIRCUIT

INDOOR OUTOOOR
SECT ION SECT ION "’---- OUTDOOR

COIL

-2,

From Dwg. 21C141012 Rev. 0

SCHEMATIC, DIAGRAM

From Owg. 21D141225 P02

-:’7

YMIoW

’ Pressure Actumd Switch

0 Low Presse Cut-t
MS CtCtact
ODT tdTstat

AARTWEENW2 & W3 A/H

LTA(24 FIELDWSTBE 8 WG M.

USECERCONRS. AL CR-AD
ALERW O.CECWETA
ACS AACPTA TCT
AUTTy HAVIITSHA BE UD.

6 AD CTBAYLMtA MAY DWITH
T

Terminal Board

TROUBLESHOOTING CHART -- WHAT TO CHECK
SYSTEM FAULTS

SUPERHEAT CHARGING CHART
ChertI:md 400CFM/tmt Indaor =irflmv and80% relmive

68 gO 06 70 71 H 86 90 IO 100 10 110 116

Oemlnehmtae whet)etshould bef the ID & O0 Temp.lxindk:N 12. mswhem.

w5" chil vaaueJieO





PERFORMANCE CURVE8 TTAOEOA30OA0

TXC760P3HPA
Co(ding with Thermal Expansion Valve

Indoor Unit

ZOO"

150

I00

OUTDOOR TEMPERATURE (" F)

0

IlOOOII UIIIT Cm
8WeOCIOOF 200O
BWH748PI00A 1800

BXM4JHI’A 1000 -3
BX0kl00A 2000
r74Jllm I00 -3
OI0e0P"J 00 0
lt/P100A 200O
I00A 2000
IXC74P3HM !00

" 2900 0
C0721J00A 22S0 +3

COIIILR

-3 0
-3 0
0 0
l) 0

-3 O
0 0
0 0

’-3 0
0 0

0
0
0
0
O
0
0
0
0
0

From Dw9. 21A139920 flev, 0

OUTDOOR TEMPERATURE (F)

From Dwg. 210139920 Rev.

COOUNGPERFORMANCETOBE CHECKEDWHENOUTDOORTEMPERATUREISABOVE65" F. AFTEROPERATINGPRESSURESHAVESTABILIZED:
MEASURE INDOOR WET BULB TEMP OUTDOOR TEMP LIQUID & SUCTION PRESSURES. LOCATE OUTDOOR TEMP (R) LOCATE INDOOR WET
BULB (R) FIND INTERSECTION OF DO TEMP & ID W.B. (R) READ UQUID OR SUCTION PRESSURE IN LEFT HAND COLUMN (R)

ACTUAL UQUID PRESSURE SHOULD BE + 10 PSIG OF CHART EXAMPLE: @ OUTOOOR TEMP 85"Fo, (R) INDOOR WET BULB 67"F.,
SUCTION PRESSURE SHOULD BE + 3 PSIG OF CHART (R) LIQUID PRESSURE @ 2000 CFM 220 PSIG (R)

(R) SUCTION PRESSURE @ 2000 CFM 76 PSIG (R)
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Air Conditioner
Model: TTB718A1OOA1

IMPORTANT- This document is customer
property and is to remain with this unit.
Please return to service information pack
upon completion of work.

PRODUCT SPECIFICATIONS
OUTDOOR UNIT TTB718A100A1

PWR. CONNS. V/Ph/Hz 200/230/1/60
Min. Brch, Cir, Arnpacity(R) 13
Fuse Size Max. (Amps) 20
Fuse Size Recmd (Amps) 20

COMPRESSOR Climatuff
No. Used No. Speeds
Votts/Ph/Hz 200/230/1/60
R.L Amps L.R. Amps 9.4 41
Brch. Cir. Selec. Cur. Amps 9.4

Library Service Literature

Product Section Unitary

Product Split System Air Conditioning

Model TTB

Literature Type Service Facts

Sequence 2A

Date July 1987

File No. SV-UN-S/S-TTB-SF-2A 7/87

Supersedes

OPTIONAL EQUIPMENT

Indoor Thermostats
Heat/Cool- Horizontal AY28X92
Cooling only with Fan Switch Vertical

AY28X104

-TD00R FAN Type
Dia. (in.) No. Used
Type Drive No. Speeds
CFM @ 00 in w.g.(R)
No. Motors HP
Motor Speed R.P.M.
V01ts/Ph/Hz
F.L. Amps
O’-OOR COIL Type

Propeller
14--1

Dire--I
1495

1--1/8
1650

230/1/60
.90

Spine Fin"

Heat/Cool- Vertical AY28X105
Evaporator Defrost Control Kit

Needed for cooling operation
Between 55 and 40 AY28X79

Coupling Kit 5/8" Tube (90 Bend)
Size -11 Coupling, 1/4" Tube 6
Coupling BAY71X101

Coupling Kit 5/8" Tube -11 Coupling,
1/4" Tube -6 Coupling BAY71X102

XT400 Electronic Thermostat BAYSTAT251
Remote Sensor BAYSTAT021
Start Kit BAY41X0228

Rows F.P.I.
Face Area (sq. ft.)
Tube Size (in.)

REFRIGERANT
Lbs. R-22 (0.D, Unit)@
Factory Supplied
Line Size in, 0,D. Gas(R)

Line Size in. 0.D, Liq.(R)

20
6.14
3/8

3
Yes
5/8
1/4

DIMENSIONS Crated (in.)
HxWxO 24.5 19.5 21
Uncrated See Outline Dwg.

WEIGHT
Shipping (Ibs.)
Net (Ibs.)

115
109

TUBING INFORMATION
Additional

quid__ Tubi Len Refd erant

| 1/4" 15’ -3 oz.

| 1/4" 25’ ’+’0 oz.

j 1/4" 32’ +2 oz.

___L_____. 40’ +4 oz.

Tubing Sizes

Suc’don

5/8"
5/8"
5/8"

Tubing lengths in excess of forty (40) fet use the following amount:

5/8" and l/4" uses oz. por each 4 ft.

Rated in accordance with A.R.I. Standard 210.
Rated in accordance with A.R.I. Standard 270.

SPLIT SYSTEM

(R)Calculated in acmrdance with Natl. Electric Code. Sitle for use with HACR circuit bnkers or fuses.
(R)Standad Air Dr,/Coil Outdoor.
(R)This value approximate. For more precise value see unit nameplate and sence instruction.
(R)Max. linear length 80 ft.; Max. lift Suction 60 ft.; Max. lift- Liquid 60 ft. Max. length of precharged tubing 40 ft. For greater

length refer to Refrigerant Piping Manual Pub. No. 22-3040.
,Rated in accordance with D.O.E test procedure.

SAFETY NOTICE
THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI-
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN-
UFACTURER OR SELLER CANNOT BE RESPONSIBLE FOR THE INTERPRETATION
OF THIS INFORMATION, NOR CAN IT ASSUME ANY LIABILITY IN CONNECTION
WITH ITS USE.

RECONNECT ALL GROUNDING DEVICES
ALL PARTS OF THIS PRODUCT CAPABLE OF CONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
OR WASHERS USED TO COMPLETE A FATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

P.. 7/87
(C) American Standard tnc 1987

The Trane Company
DealerProducts Group Troup Highway. Tyler, TX 75711

DNg No. 21A142767 PO1
Page C-216



Dwg No. 21A142767 P01 Page C-216

COMPONENT OTY. DESCRIPTION
apacitors (CRA) 25 MID, 440V

(CRB) 5 MID, 370V
(CF) 4 MID, 370V

;oil, OD Rulacement
Compressor BH193-ABI-AA: FLA 9.4 LRA 41

Winding resistance @ 77F.:
Start 3.52 Ohms Run 2.05 Ohms

Internal Line Break Opens on rise in winding temp.
(IOL) resets in 30-90 minutes

Internal Press. Relief Opens on 350# differential between
(IPR) high & 10w side pressure

Contactor (MS) Type DPST, Contacts 240V,
FLA 18/8, LRA 90/18, Coil 24V,
.64 AJn., .32 A. Hid., #3ARR9FE14

Drier Suction Line, w/Sweet Fittings,
30 CO. In., 5/8" 5/8"

Drier Liquid Line w/Sweat Fittings,
8 Co. In., 3/8" 3/8"

Fan 3 Blade, 14" Dia., 1/2" Bore,
CVV, 30, Hub Up

Motor 230V, 60 Hz., Ph., Closed Shell, CCW,
1650 RPM, 1/8 HP, SPD., FLA .9, LRA
2.2, Sleeve Bearings, Winding Resistance

OHMS @ 77F. 81k to Put 49.1/42.3,
BIk to Orn 76.5/65.8

Thermostat AY28X92, Heet/Cooi, Horizontal
AY28X104, Cool only, w/fan
:Switch, Vertical
AY28X105, Heat/Cool, Vertical

*Now Part Set Up Within Last 18 Months.

CAT. #
WW2OXO129
WG20XO026
WG20XO025
VWV88X0388
Order by unit
model #

WW24XO026

WV22XO077

VV22XO088

VWV73XO072

*i VN94X0412

WY28XO092
WY28X0104

WY28X0105

SCHEMATIC DIAGRAM
TO 200-230 V,, 60 HZ, PH. POWER SUPPLY PER LOCAL CODES

CS
CSR-1 CSR

5

,,
,-’lJ 0RK

BRD BKL

PROTECTED g (ur2. l
) I

--BROBROWN

HEAT N0- 01YIwlRI

TO SEPARATE 24 V. N.E.C. CLASS
2 POWER SUPPLY 118 V.A. MIN.I

TTB718A100A-1

CR-A ---\

NOTE 3

TO SEPARATE 24 V. N.E.C, CLASS
2 POWER SUPPLY (IO V,A,

MIN.I THRU ROOM THERMOSTAT

From Dwg. 21C140616 P01

WIRING DIAGRAM

CPR

THERMALLY
PROTECTED
INTERNALLY

START CONTROL ACCESSORY
BAY41XZZ8

BK
BL
BR

LEGEND
24V.
Line V. Factory Wiring

24 V.
Line V. Field Wiring

Field Installed
Factory Wiring

Ground

Junction
/- Wire Nut or Connector

-@ Coil

"--) --- Capacitor- Relay Contact (N.O.}

Relay Contact (N.C.)

0"-’-’0 Internal Overload Protector

Motor Winding

Fuse

Resistor or Heating Element

Color of Wire
BK/BL Black Wire with Blue Marker

Color of Marker

Black OR Orange YL Yellow
Blue RD Red GR Green
Brown WH White PR Purple

CF Fan Capacitor
CR Run Capacitor
CPR Compressor
CS Start Capacitor
CRS Capacitor Switching Relay
FU Fuse
IC)L Internal Overload Protector
MS Compressor Motor Contacto

NOTES

LOW VOLTAGE (24 V) FIELD WIRING MUST BE 18
AWGMN

2 USE COPPER CONDUCTORS. IF ALUM, OR COPPER-
CLAD ALUM POWER WIRING IS USED,
CONNECTORS WHICH MEET ALL APPLICABLE
CODES AND ARE ACCEPTABLE TO THE INSPECTION
AUTHORITY HAVING JURISDICTION SHALL BE
USED

3 TO DISCONNECT OPTIONAL SUMP HEAT MOVE
BR/RD LEAD (FROM CR-A) FROM MS-LI TO MS TI

INDOOR
SECTION

INOOOR
COiL

CAPILLARY

REFRIGERANT CIRCUIT

INTER-CONNECTING
TUBING

OUTDOOR
SECTION

1/4 FLARE

P%U"E

,,--.../--r soc,ioN

COUPLINGS V

/ M o....o.I
ACTORY

PRESSURE /
LIQUID DISCHARGE

From Dwg. 21C134271 Rev. 0

TROUBLESHOOTING CHART WHAT "ro CHECK

IFRfGERANT CIRCUIT

uid Pressure Too HJh
bqH:l Pressure Too Low

Suction Pressure Too Hgh

Suction Pressore Too Low

Liqu] Ref. Floodback TXV System

Copressu Runs Inadequate No Coing

Compressor 0D Fan Do Nol $1arl

Comlxessu WII NOt Start Bul 0,0 Fan Runs

0.0. Fan Wool

Copresanr Hums But Wo Stad

Coresso Cycles

ID Blower Wont Stad

s
il Is

FIPI

SUPERHEAT CHARGING CHART
Chart based on 400 CFM/ton indoor airflow and 50% relative
humidity, use on systems that cool tNith FCCV or capillaw.

50
[XAMPLE: SU(;TION PRESUlRE -651l, SUCTION TEMP

ODrEMP 90". iD TEMP-- 8’F (R).

95 INEBSEC’!IONOFID AND ODTEMPS

40 0ccum ON,THE 12" SUPEIIINEAT UNE. (R), Aeo

55 60 65 70 75 80 85 95 1 105

OUTERTEMPETURE "F,
Measure sui pressure, suction temture at quick ach, J &O temps.

110 115

Determine from table what superheat should be for the I0 & OD Temp. Example indicates 12" superheat.
Determine operating superheat with stabilized running conditions.
If operating superheat is:
within 5 chart value charge is OK than 5 below chart value refrigerant

than 5" above chart value add refrigerant if below" limit line, do not acid nefdgemnt



PERFORMANCE CURVES TTB718A100A1 with Indoor Unit BWH724P100A. All data at Indoor
CFM 600. (With Interconnecting Lines of 5/8" O.D. Suction and 1/4" O.D. Liquid)

4OO

350

300

2

2

Cooling with FCCV
or Capillary Tubes Cooling with Thermal Expansion Valve

Indoor Unit TXCO18A4HPA Indoor Unit BWH724P100A

INDOOR ENTERING INDOOR ENTERING
WET BULB "F WET BULB "F
UPPER CURVE IS 71"F 350 UPPER CURVE IS 71"F
LOWER CURVE IS 59"F LOWER CURVE IS 59"F

II’,

iii 300

!" 25050
iii

O0 ’,’, 200

I00 I00
O 0 ’0

100 100 INDOOR ENTERING
INDOOR ENTERING WET BULB "F
WET BULB "F
UPPER CURVE IS7I’F Cll: FROM TOP DOWN

95 ..Jd CURVES ARE 71"F,LOWER CURVE IS 59"F
67"F, 63"F, 59"F

90 :’, 90

85 II 85

80 il 80

75 ii 75 o

65 ii 65

@4"5
0 !0

50
!0

OUTDOOR TEMPERATURE 1 F) OUTDOOR TEMPERATURE (F)

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMP. IS ABOVE 75F. HEATING PERFORMANCE CAN BE CHECKED
WHEN THE OUTDOOR TEMP, IS BELOW 60F.
TO CHECK COOLING PERFORMANCE, ALLOW PRESSURES TO STABILIZE AND MEASURE INDOOR WET BULB TEMP. OUTDOOR
TEMP, HEAD AND SUCTION PRESSURES. LOCATE OUTDOOR TEMP. (R) LOCATE INDOOR WET BULB (R) FIND INTERSECTION OF
OD TEMP. & ID W.B, (R) READ HEAD OR SUCTION PRESSURE IN LEFT HAND COLUMN (R)

ACTUAL HEAD PRESSURE SHOULD BE _+ 10 PSIG OF CHART EXAMPLE: (R) OUTDOOR TEMP 85F., (R) INDOOR WET BULB 67F.,

SUCTION PRESSURE SHOULD BE +_ 3 PSIG OF CHART (R) HEAD PRESSURE @ 600 CFM 240 PSIG (R)

(R) SUCTION PRESSURE @ 600 CFM 75 PSIG(R)

ALTERNATE INDOOR UNITS

COOLING WITH
CAPILLARY TUBES

COOMNGWlTH TWH024A140A 675 6
FCCV TWH724A140A 675 3 B
TXC018A4HPA* 600 0 0 TWH030A140A 675 10
TXC012A4HPA 450 -9 18 TWH730A140A 675 5 10

CORR. PRESS. TXC024A4HPA 675 4 8 COOMNGWITHINDOOR UNIT CFM S TXC025A4HPA 675 4 8 TXV
BXA018A200A 600 0 0 TXA025A4HPA 675 4 8
BXA718P2HPA 600 0 0 TXA725A4HPA 675 4 8 8WH724P100A 675 0 0

BXA718D200A 600 0 0 TXC030A4HPA 675 10 BWU024B10GB 675 0 0

BXA024A200A 675 4 TXA030A4HPA 675 10 BWU030B10NA 675 0 0

BXA724M2HPA 675 4 TXA730A4HPA 675 5 10 BWV024P100E 675 0 0

BXA724D200A 675 4 TWV018A140A 600 2 4 BWH030P100A 675 6

BWU018A100B 600 0 TWV718A140A 600 4 BWV724P100E 675 0 0

BWU024A100B 675 2 4 TWV024A140A 675 6 BWV030P100E 675 3 6

BF’W718A100A 450 TWV724A140A 675 3 6 "BASE INDOOR UNIT FOR
BFW724A100A 675 4 8 TWV025A140A 675 3 6
BCW724A100A 675 4 8 TWV725A140A 675 6
BWH718A100A 600 4 TWV030A140A 675 10
BWV018A100E 600 4 TWV730A140A 675 10
BWV718A100E 600 4 TWH018A140A 600 4
BWVO24A100E 675 6 TWH718A140A 600 4

CURVES ON DRAWING 21D141492 Rev. 0

S Suction Liquid

From Dwg. 21A141492 Rev. O



.INSTA LLER’,S GUIDE
Split System

Condensing Units

Models
BTA120D-AB
BTA150D-AB
BTA180D-AB
BTA180F-AB

Library Service Literature
Product Section Unitary
Product Split System
Model BTA
Literature Type Installation
Sequence 5
Date December 1986
File No. SV-UN-S/S-BTA-IN-5 12/86

Supersedes New

Since The Trane Company has policy of continuous
product improvement, it the right to change
specifications and design without notice. The installation
and servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians.

OAmerican Standard Inc. 1986 18-AC60D4



Table of Contents
Subject Page
Unit Model Number Description 21
General Information 3

Installation 3
Unit Installation 3

Receiving 3
Location and Clearances 3
Foundation 7
Rigging 7
Pre-lnstallation Leak Test 8

Refrigerant Piping 9
Recommended Line Sizes 9
Refrigerant Piping Guidelines 9
Liquid Line Components 10
Suction Line Components 10
Risers and Tube Routing 11

Electrical Wiring 12
Electrical Characteristics 13
Thermostat Installation 13

Installation Checklist 20

Start-Up 21
Pre-Start Checks 21
Initial Start-Up 21

Compressor Motor Checks 21
Voltage Imbalance Check 22

Start-Up Log 23

Unit Model Number Description
Trane LCG products are identified by a multiple-character model number that precisely identifies a particular type of unit. An
explanation of this multiple-character number is shown below. It will enable the owner or Service Engineer to define operation,
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature
1 2 3
B T A

Always "B"

Product Type

4
1

TA Split System Cooling,
Outdoor Unit

WE Split System Cooling
or Heat Pump,
Convertible Indoor Unit

WV Split System Cooling
or Heat Pump,
Verticle Indoor Unit

WH Split System Cooling
or Heat Pump,
Horizontal Indoor Unit

Cooling Capacity (MBH)

090 90 MBH
120 120 MBH
180 180 MBH
240 240 MBH

l Tservice
Digit

Minor Design
Sequence

Secondary Capacity and/or
Factory Installed Options

00 Not Used

Electrical Characteristics

3 208-230/60/3
4 460/60/3
W 575/60/3

Major Design Sequence

BTA-IN-5 2



General Information
Model BTA Condensing Units are designed for outdoor
mounting with a vertical air discharge. They are usually in-
stalled on concrete slabs at ground level, but can also be
used on aflat roof ora sloping roof with a properly built-up
platform (making a level installation possible). Each unit is
leak tested and evacuated at the factory, and shipped with
a holding charge Of Refrigerant-22. An access panel on the

end of the unit provides access to the compressor section
and access to the control box.

An Installation Checklist is provided at the end of this
manual and should be completed after all installation pro-
cedures have been accomplished. This checklist should not
be substituted for the detailed information given in ap-
propriate sections of this manual.

Installation

Unit Installation
BTA unit dimensions, weights, and clearances are shown in

Figures through 3. Figure 4 illustrates various components
of the split system condensing unit.

Receiving
When the unit is delivered to the jobsite, inspect all components
for damage. Manually rotate the condenser fans to be sure they
revolve freely. Report any damage or material shortage to the
carrier and record this information on the bill of lading. File

damage claims with the carrier, and notify the appropriate Trane
sales office before installing a damaged unit. Any material short-

ages should also be reported directly to the Trane sales office.

Compare the electrical data on the unit nameplate with the order-
ing and shipping information to verify that the correct unit has
been received.

Unit wiring diagrams and installation-operation-maintenance lit-

erature are shipped with the unit. Before unit start-up, read the

provided literature to become familiar with the unit and its

operation.

Location and Clearances
Select a location for the condensing unit where air will flow, with-

out obstruction, upward through the coil and away from the fan
discharge. Limit the length of refrigerant piping by locating the
condensing unit as close to the evaporator as possible.

CAUTION: If the condensing unit must be placed nder an
overhang, take the necessary steps to avoid the recirculation
of warm discharged air. Failure to do so will hinder the per-
formance of the condensing unit and lead to unit damage.

Suggested air flow clearances and service clearances are given
in Figures through 3. If the unit is placed under an overhang,
allow at least six feet of clearance above the unit to prevent re-
circulation of hot discharge air.

NOTE: Four feet of service clearance "must always be provided
on the compressor end of the unit.

Allow sufficient space to install a liquid line shutoff valve
with an access port next to the condensing unit. The access
port will be needed to measure subcooling, as discussed
in the MAINTENANCE manual.

BTA-IN-5



AIR FLOW
(6’ MINIMUM
CLEARANCE)

7’7-1/

OPTIONAL LOW
AMBIENT DAMPER

5/8" L

2’10-3/32"

9/16" DIA. ISOLATOR
HOLE (4 PLACES)

5’2-1/16"

7/8" DIA. CONTROL CIRCUIT
INDOOR UNI

;ONDUIT CONNECTION

SEE

DETAIL 2’9/16"

"10-11/16"

1"1-1/I

CONTROLBOX
ACCESS PANEL

2’11-7/8"

COMPRESSOR
ACCESS PANEL

Clearance Data

BTA120D 4’-0"

DAMPER LOCATION

REFRIGERANT
CONN. DETAIL

’//’ O.D. LIQUID LINE .1" O.O

fSsuCTION LINE

CIRCUIT

CIRCU T 2"IP’. ,,7

Figure 1 Dimensions, Weights, and Clearances for B’rA120D Units

4



518" LIFTING HOLE

AIR FLOW
(6’ MINIMUM
CLEARANCE)

t OPTIONAL LOW
| AMBIENT DAMPER

II 8’11-11/16"-,

’11/16"--’ ’-2’2-1 16"l/

6’6-1/4"

SEE
DETAIL

CONTROL BOX
ACCESS PANEL

;-"II"D i"(ONNECT ON/
/

/2’ 1-7/8"

COMPRESSOR
ACCESS PANEL

9/16" DIA. ISOLATOR
HOLE (4 PLACES)

2’10-11116"

Well ht Data

BTA150D Two 6.25-Ton 256 259 138 119 960 772

BTA180D Two 7.50-Ton 270 272 158 140 1020 840

DAMPER LOCATION

Clearance Data

BTA150D 4’-0"
BTA180D 4’-0"

3’-0" 6’-0" 3’-0" 6’-0"

3’-0" 6’-0" 3’-0" 6’-0"

REFRIGERANT CONN. DETAIL

’" O D. LIQUID LINES, "O.D SUCTION LINE

"CIRCUIT

-7CIRCUIT 2

2’"

Figure 2 Dimensions, Weights, and Clearances tor BTA150D and 180D Units



1’11-1/4"

5/8" LIFTING

9/16" DIA. ISOLATOR
HOLE (4 PLACES)

ht Data

AIR FLOW
(6’ MINIMUM
CLEARANCE)

OPTIONAL LOW
AMBIENT DAMPER

11-3/8".

2’2-1/16"] /

7/8" DIA. CONTROL CIRCUIT
FROM INDOOR UNIT

6’9-7/16"

BTA180F One 15-Ton 271 273 158 140 1022 842

SEE
DETAIL

CONTROL BOX
ACCESS PANEL

CONDuNi(ONNECTION/
2’11-7/8"

COMPRESSOR
ACCESS PANEL

2’9/16"

Clearance Data

DAMPER LOCATION

REFRIGERANT CONN. DETAIL

" 0 D. LIQUID LINES
I"OD SUCTION LINE

[5’,/"-
Figure 3 Dimensions, Weights, and Clearances for BTA180F Units



CONDENSER FAN

:ONTROL BOX

CONDENSER
COIL

LIFTING HOLES
FOR RIGGING

COMPRESSORS*

BTA180F HAS ONE COMPRESSOR

Figure 4 BTA Component Identification

Foundation

If the unit is to be set on the ground, provide a four inch thick, levei

concrete slab for mounting. In rooftop applications, make sure the
roof is strong enough to support the unit. Check with a roofing
contractor for proper waterproofing installation practices to
ensure that the roof does not develop leaks as a result of unit

weight, vibration, and hot weather.

Rigging

Rig the unit using either belt or cable slings. The slings must be
fastened to the unit at the four holes in the base rail of the unit, as

shown in Figure 6. Use spreaders to protect the top of the unit

when it is lifted. The point where the slings meet at the lifting hook

must be at least six feet above the unit. Refer to Figure 5 for

center of gravity information, and to Figure 6 for proper rigging
procedures.

WARNING: TO PREVENT OVERSTRESSING THE BASE
RAILS, THE UNIT SHOULD BE RIGGED AS SHOWN IN
FIGURE 6 AND LIFTED AS SMOOTHLY AS POSSIBLE.
FAILURE TO DO SO COULD RESULT IN SERIOUS
PERSONAL INJURY AND DAMAGE TO THE UNIT.
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’! 000
FANS

COMPRESSOR
SECTION

TOP VIEW OF UNIT

MODEL A B

BTA120D 18.5" 33"

BTA150D 18.5" 39"

BTA180D 18.5" 41"

BTA180F 18" 40"

Figure 5 Unit Center of Gravity Information

Pre-lnstallation Leak Test
Trane condensing units and evaporators are shipped with a hold-

ing charge of Refrigerant-22. Before installing these units, mo-
mentarily depress either the suction or discharge line access
valve to verify that this holding charge has not been lost.

If no refrigerant escapes when depressing the access valve, the

condensing unit should be leak tested to determine the source of

refrigerant loss. Pressurize the unit to 100 psi with refrigerant,
and use a halogen leak detector, halide torch, or soap bubbles to
check for leaks. If a leak is found, release the test pressure and

repair the leak. If no leak is found, use nitrogen to increase the
test pressure to 150 psi and repeat the leak test. When repairing

leaks, refer to "Brazing Procedures" in the MAINTENANCE
PROCEDURES manual. Retest the unit to make sure the
problem has been corrected.

NOTE: It may be difficult to pressurize the unit to 100 psi with re-
frigerant if the ambient temperature is below 60 F.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIR IN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.

LOCATE OVER
CENTER OF GRAVITY

ADERS

DO

’-SEE DETAIL DRAWING AT RIGHT

,/’STEEL
EYEBOLT

LI/, O.D. X 12 GA.
WASHER

NOTE: THE STEEL EYEBOLTS, WASHERS,
AND BACKUP NUTS ARE TO BE PROVIDED
BY THE CUSTOMER.

Figure 6 Rigging the Unit
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Refrigerant Piping
It is essential that refrigerant piping be properly sized and applied
since these factors have a significant effect on system per-
formance and reliability. On self-contained units, proper piping
design is insured by the equipment manufacturer. However, split
systems must operate with interconnecting lines which are se-
lected and applied by the installer. If the interconnecting piping
does not follow recommended guidelines, any system will be
plagued by erratic performance, compressor failures, and other
problems.

NOTE: The piping should be sized and laid out according to the
job plans and specifications. This should have been completed
when components were selected for the system.

drop must be calculated if one or more of the following situations
exists:

1. LONG RISER: Installations with liquid line risers have an
added pressure drop of 0.5 psi per foot of riser. If the riser is
long, the system may require a larger diameter and/or

shorter liquid line to ensure subcooling at the expansion
valve.

2. EXCESSIVE BENDS, REDUCERS, VALVES: A larger than
normal number of tube bends, reducers, and/or valves may
increase equivalent length and pressure drop above the as-
sumption of two times the physical length. Actual pressure
drop should be calculated for these situations.

Recommended Line Sizes

The interconnecting line sizes recommended by Trane are listed
in Table 1. These tube sizes are within the velocity, pressure
drop, and refrigerant charge limitations necessary for proper
system operation. (The refrigerant charge limit is the maximum
system charge recommended for a particular compressor, and is
determined by the design of the compressor.) The line lengths in
Table are based on pressure drop and refrigerant charge lim-
itations in the liquid line. Pressure drop limits assume that equiv-
alent length equals two times the physical length. In most applica-
tions, this is a reasonable assumption. However, actual pressure

Trane recommends sizing the liquid line diameter as small
as possible, while maintaining pressure drop within acceptable
limits. This will minimize system charge and, therefore, have the
general effect of increasing compressor life.

Trane recommends the use of Type L (medium wall) refrigerant
tubing. Only refrigeration grade copper tubing should be used
since it is available cleaned, dehydrated, and capped to avoid
contamination prior to installation. Copper tubing used for plumb-
ing usually has oil, grease, or other contaminants on the interior
wall, and these can cause-serious operating problems if not re-
moved prior to installation. Tube size recommendations in this
manual are based on Type L (medium wall) tubing.

Table I Interconnecting Line Sizes

LENGTH OF INTERCONNECTING LINES (FEET)

CONDENSING 0-20 21-40 41-60 61-80

UNIT LINE SIZE O.D. (INCHES)

UNIT LIQ. SUCT. LIQ. SUCT. LIQ. SUCT. LIQ. SUCT.

BTA120D1 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-1/8

BTA150D1- 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180Dl- 1/2 1-1/8 1/2 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180F 5/8 1-3/8 5/8 1-3/8 5/8 1-5/8

NOTES:
1. For line lengths and risem greater than maximum recommended in table, refer to the Trane Refrigeration Manual.

2. Use type (medium wall) A.C.R copper tubing.
1"2 line sets required.

Refrigerant Piping Guidelines

A. Maximum recommended line lengths:
Maximum linear length 80 Ft.

(w/o accumulator)
Maximum suction line lift 60 Ft.
Maximum liquid line lift 60 Ft.

B. Maximum allowable pressure drops (R-22):
Suction line 3 psi
Liquid line 35 psi

Route refrigerant piping for minimum linear length, minimum
number of bends and fittings (no reducers) and minimum

amount of line exposed to outdoor ambients.
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EVAPORATOR

SOLENOID
VALVE

EXPANSION (IF APPLIED)
VALVE

FILTER
DISTRIBUTOR SIGHT DRIER

GLASS

/

l
EXPANSION EXTERNAL SUCTION

VALVE BULB
EQUALIZER LINE

LINE
(INSULATION
NOT SHOWN)

LIQUID
LINE

FROM CONDENSING UNIT

# ---TO CONDENSING UNIT

NOTE: INSTALLTHE EXPANSION VALVE, SIGHT GLASS, SOLENOID VALVE, AND FILTER DRIER AS CLOSETOTHE EVAPORATOR
AS POSSIBLE.

Figure 7 Diagram of Refrigerant Piping Components in Liquid Line

Liquid Line Components

A properly sized liquid line filter: drier must be installed
upstream from the expansion valve. In addition, a moisture
indicator/sight glass should be installed between the expan-
sion valve and filter drier. Both of these components should
be installed at the evaporator close to the expansion valve,
as shown in Figure 7.

A shut-off valve (with access port) should be sized with the liquid
line O.D. selected, and installed close to the condenser. Other
valves, tube bends, and reducers should be minimized since
these items tend to increase pressure drop and reduce sub-
cooling at the expansion valve.

Liquid line receivers are not recommended on 10 to 15 ton
systems since they increase the refrigerant charge.

The following points should be considered when connec-
ting the evaporator to the BTA180F condensing unit.

1. It is recommended that the full evaporator coil be used during
low speed compressor operation because of efficiency
considerations.

2. In some installations, insufficient moisture removal may
result when the full evaporator coil is used with the com-
pressor on low speed.

3. In instances where the importance of moisture removal over-
rides efficiency considerations, one-half of the evaporator
coil capacity can be shut off when the compressor switches
to low speed.

If solenoid valves are required, they should be installed be-
tween the filter drier and sightglass in order to shutoff one-
half of the evaporator coil capacity. On units where the sole-
noid valves are factory installed, the sightglass can be in-
stalled between the unit and filter drier. However, all of these
components should be installed close to the expansion
valve, and no more than one-half of the coil capacity should
be shut off.

Suction Line Components

Trane does not recommend the use of suction line ac-
cumulators on 10 to 15 ton single compressor units because
accumulators of sufficient size and quality are not available.

Suction line filter driers are not recommended as standard
components when installing BTA condensing units. They
may be necessary on systems that have experienced a com-
pressor burn-out (refer to Trane Service Bulletin No.
HCOM-SB-45).
On 10 to 15 ton systens, a suction line shut-off valve installed
in the interconnecting tubing has little value, and is not
recommended due to pressure drop considerations. In-
creased suction line pressure drop has a significant effect
on system capacity and efficiency.

BTA-IN-5 10



Risers and Tube Routing

Liquid Line

Liquid line riser lengths are limited only by the additional pressure
drop (0.5 psi/if) which results from the liquid column. No limit

exists on the length of liquid line drops, and no special line sloping
considerations are necessary.

Normally it is not necessary or desirable to insulate liquid lines. In
most applications, the ambient temperature is lower than the re-

frigerant temperature, and has the desirable effect of increasing
subcooling at the expansion valve. However, liquid lines routed

through extremely high ambient environments (such as a boiler

room) may reduce subcooling below acceptable levels. To mini-

mize this loss, liquid lines passing through extremely warm

spaces should be insulated. Increasing the liquid line size only
tends to aggravate this problem.

Suction Line

The suction line sizes recommended in Table will result in

sufficient refrigerant vapor velocity to ensure good oil entrain-
ment. It is also important to utilize good tube routing practices
in order to ensure proper oil return to the compressor.

It is recommended that horizontal suction lines be pitched
toward the compressor.

Insulate the suction line with 1/2-inch thick, closed cell neo-
prene insulation such as armaflex or similar material.

Brazing and Leak Testing

For proper brazing techniques when installing refrigerant
piping, refer to "Brazing Procedures" in the MAINTENANCE
manual.

After completing the installation of all refrigerant piping, the

system should be thoroughly checked for possible leaks.

Refer to "Leak Testing" in the MAINTENANCE manual.
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Electrical Wiring
WARNING: OPEN THE ELECTRICAL POWER DISCONNECT
SWITCH AND SECURE IN THAT POSITION BEFORE IN.
STALLING OR SERVICING THE UNIT. FAILURE TO DO SO
MAY RESULT IN PERSONAL INJURY OR DEATH FROM
ELECTRICAL SHOCK.

Install all field wiring, including the unit electrical ground, in
accordance with the National Electrical Code and applicable
local codes. Figure 8 provides a block diagram of the elec-
trical connections to be made by the customer or installing
contractor.

NOTE: When connecting wires at the terminal block, make sure
that all lugs are tight. Also check the terminal block and com-
pressor contactor lugs that were wired at the factory.

The unit wiring diagram is pasted on the back of the control box
cover. Refer to Figures and 2 for the locations of holes provided
for electrical conduit entry on the unit. The locations of the elec-
trical panel components are shown on the unit wiring diagram.

Table 2 lists the electrical characteristics for BTA120D to
BTA180D, BTA180F units.

DISCONNECT
SWITCH

(BY OTHERS)

BLOWER COIL
CONDENSING

UNIT

I I
THERMOSTAT I DISCONNECT

SWITCH
(BY OTHERS)

FIELD WIRING WHEN USED WITH A BACA UNIT:
A 3 power wires, line voltage
B 3 power wires, line voltage
C Coing only thermostat: 4 wires, 24 volts

One-stage electric heat: add additional wire, 24 volts
Two-stage electdc heat: add 2 additional wires, 24 volts

D 4 wires, 24 volts

NOTE: Wiring shown with dash lines is to be furnished and installed by the customer. All customer-supplied wiring must be copper
only and must conform to NEC and local electrical codes. Codes may require line of sight between disconnect switch and unit.

Figure 8 Electrical Connections by Customer
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Table 2 Electrical Characteristics for BTA120D to BTA180D, BTA180F Units

Unit Characteristics

7
Electrical

Characteristics
Allowable

Model Voltage

BTA120D300 208-230/60/3 187-254
BTA120D400 460/60/3 416-508
BTA120DW00 575/60/3 520-536

BTA150D300 208-230/60/3 187-254
BTA150D400 460/60/3 416-508
BTA150DW00 575/60/3 520-635

BTA180D300 208-230/60/3 187-254
BTA180D400 460/60/3 41 6-508
BTA180DW00 575/60/3 520-635

BTA180F300 208-230/60/3 187-254
BTA180F400 460/60/3 41 6-508
BTA180FWO0 575/60/3 520-635

NOTES:
1. Electrical information is for each individual motor."

Compressor Motor Condenser Fan Motor

4.6
Recm’d

3.6 2.6 Dual
Min. Max. Element 1.5

Circuit Fuse Fuse RLA LRA KW NO/
Range Amp. Size No. (Ea) (Ea) (Ea) HP

53 70 60 2 19.0 115 6.0 2/.75
29 35 35 2 10.6 50 6,0 2/.75
23 30 25 2 8.5 45 6.0 2/.75

65 80 80 2 23.6 142 7.3 3/.50
30 40 35 2 10.7 71 7.3 3/.50
24 30 30 2 8.6 57 7.3 3/.50

73 100 80 2 27.1 156 8.9 3/,50

34 45 40 2 12.3 79 8.9 3/.50
27 35 30 2 9.9 63 8.9 3/.50

83 125 100 56,4 248 17.8 3/.50
42 60 50 28.2 124 17.8 3/.50
33 50 40 22.6 100 17.8 3/.50

1.5
FLA LRA KW
(Ea) (Ea) (Ea)

5.0 11.0 0.77
2.7 5.5 0.77
1.8 4.4 0.77

4.1 9.5 0.60
2.1 4,8 0.60
1.6 3.8 0.63

4.1 9.5 0.62
2.1 4.8 0.62
1.6 3.8 0.62

9.5 9.5 0.62
4.8 4,8 0.62
3.8 3.8 0,62

2. Maximum fuse size permitted by N.E.C. 440-22 is 225% of one compressor motor RLA plus the total RLA of the remaining motors in the circuit.
3. Minimum circuit ampacity is 125% of the RLA of one compressor motor plus the total RLA of the remaining motors in the circuit.
4. Recommended dual element fuse size is 150% of the RLA of one compressor motor plus the total RLA of the remaining motors in the cimuit.
5. KW values are taken at conditions of 45 F saturated suction temperature at the compressor and 95 F ambient.
6. Local codes may take precedence.
7. Allowable range at unit terminal block.
8. Data give at high speed.

CAUTION: Use only copper conductors for supply power
power wiring. Do not use aluminum conductors. Unit ter.
minals are not designed to accept other than copper
conductors.

NOTE: For 208 volt operation, reconnect the control power
transformer as shown on the unit wiring diagram. Cap the
unused transformer lead with a wire nut.

Fuses
Refer to the unit wiring diagram pasted on the inside of the control
box cover for condenser fan and control circuit fuse
specifications.

Avoid mounting the thermostat in areas subject to the following:
drafts or "dead" spots behind doors or in corners;
hot or cold air from ducts;
radiant heat from the sun, or from appliances;
concealed pipes and chimneys;
unheated or uncooled surfaces behind the thermostat, such
as outside walls;
in an area where the thermostat will be affected by a unit in

another zone.

CAUTION: If an energy management device, time clock, or
other power consuming device is used, a separate power
supply must be provided for that device. Do not use the unit
control circuitry, or damage to the unit may result.

Thermostat Installation
Recommended wire sizes and lengths for installing the unit ther-
mostat are provided in Table 3. The total resistance of these low
voltage wires must not exceed one ohm. Any resistance in
excess of one ohm may cause the control circuit to malfunction.

When selecting a thermostat location, be sure to choose a site in
a frequently occupied area with good air circulation at an average
temperature. The thermostat should be positioned approximately
five feet above the floor and must be level,

Table 3. Recommended Thermostat Wire Size

22 Gauge 30 Ft.
20 Gauge 50 Ft.
18 Gauge 75 Ft.
16 Gauge 125 Ft.
14 Gauge 200 Ft.
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Table 4 Air Handler Motor Electrical Data

Unit Model Unit Electrical No. of

Number Characteristics Motors

A 200-230/60/1BWE090C100
BWEOgOC4OOE

BWE120C100E

BWE120C400E

BTE120C100E

BTE120C400E

200-230 & 460/60/3

200-230/60/1

200-230 & 460/60/3

200-230/60/1

200-230 & 460/60/3

Hp

(Ea.)

2

2

Speed FLA

(Rpm) 200/230V

3450 6.3

1725 3,8

3450 11.5

1725 5.0

3450 11.5

1725 5.0

LRA

460V 200/230V 460V

45.0

1.9 21.2 10,6

61.0

2.5 37.4 18.7

61.0

2.5 37,4 18.7

Table 5 BWH and BWV Unit Electrical Data

Unit Model
Number

BWH180B300C
BWV180B300C

BWH180B400C
BWV180B400C

BWH240B300C
BWV240B300C

BWH240B400C
BWV240B400C

Unit Characteristics

Electrical
Characteristics

200-230/6O/3

460/60/3

200-230/60/3

460/6(/3

Voltage
Utilization Range

180-254

414-506

180-254

415-506

No.
Req’d.

Indoor Fan Motor
Hp Speed

(Ea.) (Rpm)

3 1725

3 1725

5 1725

5 1725

FLA

9.0

15.2
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THERMOSTAT: BAYSTAT015
2-STAG E COOLING
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Figure 9 Field Wiring for BTA120D with BTE120B Air Handler No Electric Heat
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Figure 10 Field Wiring for BTA120D with BTE120B Air Handler With Electric Heat
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Figure 11 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers With Electric Heat

z- Crr Y,

THERMOSTATS
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAYO01
BAYSTAT013 W/BAYRLAY001

Y20 R. W,
Y,G" Rc B "W2

THERMOSTATS
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 W/BAYRLAY001

Y2 0 R.

BAYRLAY001
NOTES:
1. For low ambient operation, consult Trane representative.

2. For 1-step electric heat, omit wires between W2 thermostats and indoor units.

W2 Z
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EDC
,EDC

oy rr
",B O

Figure 12 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers
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NOTE: For low ambient operation, consult Trane representative,
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Figure 13 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers Without Electric Heat
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Figure 14 Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers Without Electric Heat
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Figure 15 Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers With Electric Heat

Z
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THERMOSTATS:
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 W/BAYRLAY001

Y, G O Rc R. B W, W

NOTE: For 1-step electric heat, omit wire between Wz thermostats and indoor unit.

Figure 16 Field Wiring for BTA120D With BTE120B Air Handler
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NOTE: For 1-step electric heat, omit wire between Wz thermostats and indoor units.

Figure 17 Field Widng for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180F Air Handlers
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Installation Checklist

Complete this checklist as the unit is installed to verify that all recommended installation pro-
cedures are accomplished before the unit is started. This checklist does not replace the

detailed instructions provided in the INSTALLATION section of this manual. Read the
entire section carefully to become familiar with the installation procedures before installing
the unit.

Receiving
[] Unit nameplate data corresponds with ordering information.
[] Unit inspected for shipping damage and claim filed, if necessary.
[] Unit checked for material shortage and any shortages reported.

Unit Location
[] Condenser air clearances over unit good.
[] Service clearances around unit good.
[] Unit secured in correct location.

Refrigerant Piping
[] Liquid line sized properly and within recommended maximum line length.
[] Suction line sized properly.
[] Thermostatic expansion valve properly sized and installed close to evaporator.
[] Liquid line filter drier installed near expansion valve.

[] Sight glass installed in liquid line between evaporator and filter drier.

[] Liquid line access valve installed in liquid line close to condenser.
[] Low ambient accessories installed, if necessary.
[] Check all unit and piping connections for leaks.

Electrical Wiring
[] Field installed wiring complies with all applicable codes.
[] Compressor contactor and terminal block lugs checked for tightness.
[] Thermostat properly mounted and wired.
[] Any other accessories properly installed and wired.
[] Grounding wires securely bonded to earth ground.
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Start-Up
Pre-Start Checks
Before starting the unit, complete the procedures outlined below
to make sure the unit is properly installed and ready for start-up.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH, FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. Inspect all electrical connections to be sure that the wires
are securely attached to their terminals. Make sure that all
wires are clear of any rotating parts, such as fan blades.

[] 2. Check the condenser and evaporator fans. Fan blades
must be secure on the motor shafts and must rotate freely.
Airflow must be unobstructed.

[] 3. Make sure the evaporator air filters are clean.

[] 4. Check the evaporator and condenser coils to ensure that
they are clean, that the fins are straight, and that there are
no obstructions to airflow.

[] 5. Check the voltage at the line side of the disconnect switch.
It should be within 10 percent ofthe unit nameplate voltage.

Evacuation

fter completing the "Pre-Start Checks," use a vacuum pump
to remove air, moisture, and contaminants from the system.
The system should be evacuated to a pressure of 500
microns or less. Refer to "Evacuation Procedures" in the
MAINTENANCE manual.

Refrigerant Charging
With the system properly evacuated, determine the required
charge of Refrigerant-22 and charge the system as outlined
under "Refrigerant Charging" in the MAINTENANCE
manual.

Oil Charge
The compressors on BTA120D to BTA180D, BTA180F units ship
with a sufficient oil charge for systems that stay within the
maximum line lengths listed in Table 1. As long as the max-
imum line length is not exceeded, the compressor will have
adequate oil.

CAUTION: Failure to energize the crankcase heater and wait
eight hours before starting the unit may result in excessive
foaming at start-up and possible damage to the compressor
bearings.

Set the room thermostat as follows to start the unit:

1. Turn the thermostat selector switch to either COOL or
AUTO, depending on the thermostat;

2. Place the thermostat fan switch in the AUTO position;

3. Set the thermostat at a point below room temperature.

The unit will operate automatically in response to cooling needs,
as determined by the thermostat setting.

Compressor Motor Checks
With the compressor operating, check the amp draw. The
amperage should not exceed the "Maximum Allowable Amps"
listed in Table 7. The amp draw may be less than the value listed
in the table.

Voltage at the compressor terminals must be within the "Allow-
able Voltage Range" listed in Table 7. If not, check the voltage at
the unit terminal block and at the disconnect switch to determine
if voltage problems are being caused by feeder line, loose termi-
nals, or defective unit wiring.

Table 7 Maximum Allowable Amp Draw

Allowable**

Voltage
Range

Max. Allowable Amps
Condensing Electrical Matched Oversized*

Unit Characteristics Evap. Evap.

BTA120D300 208-23016013 187-253 24
BTA120D400 460/60/3 416-506 11
BTA120DW0 575/60/3 520-635 9
BTA150D300
BTA150EN00
BTA150DW0

208-230/60/3
460/60/3
575/60/3

208-230/60/3
460/60/3
575/60/3

208-230/60/3
460/60/3
575/60/3

BTA180D300
BTA180D400
BTA180DW0

187-253 30
416-506 13
520-635 11

187-253 31 36
416-506 14 16
520-635 11 13

187-254 66 67
41 6-508 33 34
520-635 27 27

BTA180F300
BTA180F400
BTA180FW00

"Evaporator size larger than condensing unit.
"*Allowable voltage range at the unit terminal block.
"’Compressor operating at high speed.

Initial Start-Up
Normally it is not necessary to energize the crankcase heater
prior to intital start-up. However, if more than 30 minutes passes
between refrigerant charging and initial start-up, a significant
amount of refrigerant could migrate to the compressor. When

is a time lapse between charging and start-up, the crank-
heater should be energized for a minimum of eight hours

before starting the unit.
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Voltage Imbalance Check

Voltage imbalance on three phase systems can cause motor
overheating and eventual failure. Maximum allowable imbalance
is two percent, which must be measured at the compressor termi-
nals. Voltage imbalance is defined as 100 times the maximum de-
viation of the three voltages from the average, without regard to
sign, divided by the average voltage. For example, if the three
measured voltages are 221,230 and 227, the average voltage
would be:

221 230 227-226 volts
3

and the percent voltage imbalance would be:

100 x (226-221) 2.2%
226

In this example, 2.2 percent imbalance is not acceptable and
could result in as much as 20 percent current imbalance. This will
increase the motor winding temperature, and thus decrease the
life of the motor.

If more than 2.0 percent imbalance exists, check the voltage
readings at the disconnect switch to determine if the imbalance is
present in the incoming power lines. If so, the power company
should be notified to correct it. If the imbalance is due to problems
within the unit, check the unit electrical wiring connections.

Operating Pressures
Install pressure gauges on the discharge and suction line
access valves next to the compressor. When the unit reaches
stabilized operation, suction and discharge pressures can
be read. Refer to "Operating Pressures" in the
MAINTENANCE manual to compare the measured pressures
with the normal system operating pressures.
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Start-Up Log

I. NAMEPLATE INFORMATION

Model No.

.Voltage

II. COMPRESSOR(S)

A. VOLTAGE AT COMPRESSOR TERMINALS
Comp. No, 1:T1

Comp. No. 2:T1

Voltage Imbalance: Comp. No.

B. AMP DRAW

Comp. No. 1: L1

Comp. No. 2: L1

Ill. OPERATING CONDITIONS

A. COMPRESSOR NO.

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient TemD.

B. COMPRESSOR NO, 2

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient Temp.

IV. CONTROLS

Fans Operating (Yes or No): Fan No.

Crankcase Heater Operating (Yes or No):

V. REFRIGERANT PIPING

Evacuation Level

DATE

Serial No.

RLA

T2 T3

T2 T3

Comp. No. 2

1_2 L3

1_2 L3

Suction Pressure

Suction Line Temp

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Suction Pressure

Suction Line Temp

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Comp. No.

No. 2 No. 3

Comp. No. 2

System Charge
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General Information
Periodic Maintenance checklists are provided at the begin-
ning of the MAINTENANCE manual for performing recom-
mended maintenance. These checklists should not be
substituted for the detailed information given in appropriate
sections of this manual.

A Maintenance Log at the end of the "Periodic Maintenance"
section enables the operator/serviceman to maintain a
record of system operating data.

Operation
Electrical Sequence of Operation
The typical wiring diagrams provided in Figures and 2 should
be used only as a reference for the following discussion. For the
actual wiring of your specific unit, refer to the wiring diagram
pasted on the inside of the unit’s control box cover.

System operation is controlled by a two-stage thermostat,
depending upon the number of compressors in the system.
Closing the unit disconnect switch supplies power to the control
power transformer (T1), the compressor crankcase heaters
(CCH1 and CCH2), and the line side of all control contactors.

Depending on the thermostat selected, it may be possible to
operate the evaporator fan independently of the compressors
by placing the thermostat fan switch in the ON position. This
energizes the evaporator fan contactor, starting the fan. If the
thermostat has a separate fan switch, moving that switch to the
AUTO position will cause the evaporator fan to start in conjunc-
tion with the compressor whenever the thermostat calls for
cooling.

Dual Compressor Operation
Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. This supplies power to the compressor
contactor solenoid coil (CC1), provided that the high pressure
control, low pressure control, and reset relay contacts are
closed.

The contacts of the compressor contactor close, energizing the
first stage compressor, provided that the compressor internal
motor winding thermostats are closed.

The compressor has only two leads broken by the compressor
contactor. The third leg of the contactor energizes the conden-
ser fan motors. The outdoor temperature determines the
number of condenser fans that will start. A fan limit control
(FLT) is electrically positioned between both fans #1 and #2
and fans #2 and #3. Depending on the position of these
controls, one or more fans may start

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the solenoid coil
of the second stage compressor contactor (CC2), staring the
second compressor.

Single Compressor, 2-Speed Operation
Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. Assuming that no safety controls

jhave tripped, this supplies power to the low speed compressor
contactor coil (CCS) and outdoor fan relay coil (ODR). Safety
controls in this circuit include the high pressure control (HPC),
low pressure control (LPC), reset relay (RR), and compressor
motor protection module (CMPM).
NOTE: The compressor contactor cannot be re-energized on
the BTA 180F for four minutes after winding temperatures have
returned to normal following cut-out on excessive temperature,
current overload, or power interruption to Terminal T1 of the
compressor motor protection module. This provides an anti-
short cycle feature on the standard unit. The compressor can-
not be re-energized for four minutes following termination of
the cooling cycle. This is an option on the dual compressor
units. 3

Energizing the compressor contactor coil (CCS) closes the
CCS contacts in the power circuit, and starts the compressor
on low speed. Concurrently, outdoor fan relay coil ODR is
energized. This starts the outdoor fan motor(s) by closing the
ODR contact in the power circuit. The total number of
condenser fans which will operate is dependent upon the
outdoorambient and the resulting position of the FLT switches
(see Figure 2).

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the control relay
coil (CR), which opens one set of contacts and closes the other
on this single-pole, double-throw relay. This, in turn, de-
energizes the low speed compressor contactor coil (CCS) and
supplies power to the "tie point" compressor contactor coil
(CCT) through normally closed auxiliary contacts CCS located
in the control circuit. Auxiliary control circuit contacts CCTthen
close, and power is supplied to the high speed compressor
contactor coil (CCF). After the low speed compressor contactor
contacts (CCS) in the power circuit open, both the "tie point"
and high speed compressor contactor contacts (CCT and CCF)
close and the compressor motor switches from low to high
speed.

It should be noted that the dual compressor contactor is both
mechanically and electrically interlocked in order to protect the
compressor motor from having both low and high speed
windings energized at the same time. Electrically, this is
accomplished with a normally closed auxiliary side switch
(CCS) on the "tying" compressor contactor coil (CCT), and a
double-pole, double-throw auxiliary side switch (CCT) on both
the high and low speed compressor contactor coils (CCF and
CCS). See Figures 3 and 4 for further details on this electrical
connection.

Normally, the compressor will start and operate on low speed
before switching to high speed. However, the compressor can
start on high speed if the difference between the thermostat
setting and the space temperature is great enough. This will be
the case in a "pull-down" situation where the unit has been
disconnected from normal thermostat control for an extended
period of time. It will also occur if the thermostat setting is
lowered substantially while the system is off.

NOTE: The compressor may not start in low speed when a
differential pressure greater than 180 psig exists between the
high and low side of the refrigerant circuit.

BTA compressors include two-pole/four-pole motor hookup
capability for two speed operation. The compressor operates at
approximately 3500 RPM on high speed (two-pole), and at 1750
RPM on low speed (four-pole).

To achieve two speed operation, the motor windings are
switched between a parallel connected (high speed) and series
connected (low speed) motor winding through the use of low
speed, high speed, and tie point contacts on the compressor
contactor. This is shown in Figure 3 (high speed) and Figure 4
(low speed).

CAUTION: Extreme care must be taken when making wiring
connections In the compressor terminal box. Incorrect hookup
can result In immediate compressor tallure when power is
applied.
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(CONTINUED ON
NEXT PAGE)

mure + Typk. Unit wiring Diagram (Dual Compremor Unit Shown)
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WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

(CONTINUED FROM
PREVIOUS PAGE)

CAUTION
USE IPPER coIqouCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE

IZIl?

2306-3563
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(CONTINUED ON
NEXT PAGE)

Figure 2 Typical Unit Wiring Diagram (15 Ton Single Compressor Unit Shown)
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(CONTINUED FROM
PREVIOUS PAGE)

INSET

WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

CAUTION
USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE

IMPORTANT
ANTI-SHORT CYCLE FEATURE IS
STANDARD ON THIS UNIT. COM-
PRESSOR CANNOT BE RE-
ENERGIZED FOR 4 MINUTES FOL-
LOWING TERMINATION OF
COOLING CYCLE,

CAUTION
DO NOT ENERGIZE

UNTIL UNIT CHECK-OUT
AND START-UP PROCEDURE
HAS BEEN COMPLETED

23O6-3564
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L1

L3

CCF
LI LP L3

COMPRESSOR SCHEMATIC

COMPRESSOR

Flgure 3 High Speed Operation (Parallel Connected)

L1
L2

LI L2 L3

COMPRESSOR SCHEMATIC

COMPRESSOR

Figure 4 Low Speed Operation (Series Connected)
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Safety Controls
High Pressure Control

BTA150D, BTA180D and BTA180F units have an external high
pressure control that prevents excessive compressor discharge
pressures. This control opens the electrical control circuit, stop-
ping compressoroperation, if the condensing pressure becomes
too high. Refer to Table for control settings.

The compressors on BTA120D units are provided with an in-
ternal pressure relief valve which automatically vents hot gas
onto the winding thermostat whenever condensing pressure be-
comes excessive. This heat causes the contacts of the winding
thermostat to open, and compressor operation ceases until the
thermostat cools enough for its contacts to close.

Low Pressure Control
All BTA120-180 units have an external low pressure control
that stops compressor operation if the operating pressure
is too low. Refer to Table for control settings.

Reset Relay
Whenever the system is stopped by the high or low pressure con-
trol, the reset relay locks out the compressor contactor. This pre-
vents the system from recycling until the condition causing the
high or low pressure cut-out is corrected, and the relay is manu-
ally reset. To reset this relay, turn the room thermostat from
COOL to OFF and then back to COOL, or open the unit discon-
nect switch and reclose it.

Fan Sequencing

Condenser fans are cycled on and off in response to ambient
temperature in order to keep the capacity of the condenser
relatively constant and to maintain proper system pressures.
Figure 5 details the possible condenser fan operating modes.

Motor Overloads

All BTA120-180 units have internal compressor and condenser
fan motor overloads. These overloads protect the motors from
overheating and automatically reset as soon as they cool.

Condenser Fan Limit Control
The condenser fan limit control (FLT) is a temperature sensor
that energizes and de-energizes the condenser fan in response
toambient temperature. As the ambient temperature decreases,
the cooling capacity of the condenser increases. The cooling
low ambient sensor turns off condenser fans to keep the
capacity of the condenser constant and to maintain proper
system pressures. Refer to Table for control settings.

Table I Control Settings

CONTROL CUT-IN CUT-OUT

High Pressure Control
(All Units) 345 PSIG (20) 425 PSIG (+_20)

Low Pressure Control
(All Units) 48 PSIG (+.7) 20 PSIG (+.4)

FLT 75 F(+_3) 65 F(+.3)
10 Ton

FLT 75 F(+-3) 65 F(+_3)
12.5-15 Ton

FLT 65 F(+.3) 55 F(+_3)
12.5-15 Ton

FLT Fan Limit Temperature Control

W
I--
l--
Z
UJ

TEMP. TEMP. TEMP. TEMP.
FALL RISE FALL RISE

t I 1
80-

75-

7O

65-

CONDENSER
FAN NOS. AND 2

ON

CONDENSER
FAN NO. ON

BTA, 10

-80

-75

70

-65

-6O

55

W
I-
l--
Z
W

CONDENSER FANS
NOS. 1, 2 AND 3

ON

7O

FAN NO. ON /
BTA 121/z, 15

Figure 5 Condenser Fan Operating Modes
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Maintenance

Periodic Maintenance
Perform all of the indicated maintenance procedures at the inter-
vals scheduled. This will prolong the life of the unit and reduce
the possibility of costly equipment failure. A MAINTENANCE
LOG is provided on page 12 of this manual for recording operat-
ing data on a regular basis.

Once a Month

Conduct the maintenance inspections outlined below on a
monthly basis during the cooling season.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary.

[] 2. Inspect the evaporator and condenser coils for dirt and for-
eign debris. If the coils appear dirty, clean them according
to the instructions provided under "Coil Cleaning" in the
MAINTENANCE PROCEDURES section of this manual.

Once a Year
The following maintenance practices must be performed at the
beginning of each cooling season to ensure efficient unit
operation.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary. Depending on filter type and system applica-
tion, filters may need to be serviced more frequently.

[] 2. Clean both the evaporator and condenser coils, Follow the
procedures outlined under "Coil Cleaning" in the MAINTE-
NANCE PROCEDURES section of this manual.

[] 3. With the unit disconnect switch open, check to see that
each condenser and evaporator fan is securely fastened to
its motor shaft. All fans should turn freely and airflow should
be unobstructed.

[] 4. Replace worn or frayed evaporator fan belts. Check the
belt tension of the evaporator fans. A 1/2-inch deflection
under light hand pressure is normal. Tighten if necessary.

Remove the condensing unit control box cover and inspect
the panel wiring. All electrical connections should be se-
cure. Inspect the compressor and condenser fan motor
contactors. If the contacts appear severely burned or pit-
ted, replace the contactor (refer to Figure 6). Do not
clean the contacts. Inspect the condenser fan
capacitors for visible damage.

NEW CONTACTS SMOOTH SURFACES, MAY BE
BRIGHT, DULL OR DISCOLORED BY TARNISH

NORMAL WEAR SURFACES MILDLY PI’I-TED,
DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF
EDGES WITH NO LIFTING. CONTACTS STILL SERVICEABLE

BADLY WORN SURFACES BADLY ERRODED. EDGES
FEATHERED AND LIFTED. REPLACE CONTACTOR.

Figure 6- Compressor Contactor Replacement Guide

[]6.

I--17.

[-]8.

Remove any accumulation of dust and dirt from the con-
densing unit.

Clean and inspect the drain pan of the evaporator unit.
Make sure the drain piping is clear.

Check the superheat and subcooling.
a. The condenser and evaporator coils must be clean

before making the following checks.
b. Determine the superheat of the system. Refer to "Mea-

suring Superheat" in the MAINTENANCE PRO-
CEDURES section of this manual.
Adjust the superheat if necessary (instructions are pro-
vided in the "Measuring Superheat" section of this
manual).
When the superheat setting is correct, check the sub-
cooling. Refer to "Measuring Subcooling" in the MAIN-
TENANCE PROCEDURES section of this manual.
If the subcooling is low, leak test the system to deter-
mine if there is a leak. Refer to "Leak Testing" in the
MAINTENANCE PROCEDURES section of this
manual.
Charge the system with refrigerant if necessary. In-
structions are provided under "Checking Refrigerant
Charge" in the MAINTENANCE PROCEDURES sec-
tion of this manual.
Enter the operating pressures, superheat, and sub-
cooling in the MAINTENANCE LOG provided on the fol-
lowing page.
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Shutdown and Start-Up
Shutdown: Short Duration

The system can be shutdown for periods of short duration, such
as over the weekend, by moving the thermostat selector switch to
the OFF position and the fan switch to the AUTO position.

NOTE: The unit disconnect switch should remain closed. This
will permit the crankcase heater to continue to function, pre-
venting refrigerantfrom condensing in the compressoroilsump.

Start-Up: Short Duration

The system is returned to operation after a shutdown of short du-
ration, such as over a weekend, by adjusting the thermostat set-
ting to the desired temperature, placing the thermostat selector
switch in the COOL or AUTO position, and setting the fan switch
in either the AUTO or ON position.

Shutdown: Seasonal

For seasonal shutdown, open the unit electrical disconnect
switch to prevent the unit from starting accidently.

Start-Up: Seasonal

To start the system after an extended period of shutdown, com-
plete the following procedures.

1. Perform all of the "Once A Year" checks listed in the PERI-
ODIC MAINTENANCE section of this manual.

2. Move the thermostat selector switch to OFF.

3. Close the electrical disconnect switch to the condensing unit.
This will energize the compressor crankcase heater. If oper-

Maintenance Procedures
This section of the manual describes specific maintenance pro-
cedures which must be performed as a part of the unit’s mainte-
nance program. Before performing any of these operations, how-
ever, be sure that power to the unit is disconnected unless
otherwise instructed.

WARNING: WHEN MAINTENANCE CHECKS AND PRO-
CEDURES MUST BE COMPLETED WITH THE ELECTRICAL
POWER ON, CARE MUST BE TAKEN TO AVOID CONTACT
WITH ENERGIZED COMPONENTS OR MOVING PARTS.
FAILURE TO EXERCISE CAUTION WHEN WORKING WITH
ELECTRICALLY-POWERED EQUIPMENT MAY RESULT IN
SERIOUS INJURY OR DEATH.

Coil Cleaning
Condenser coils must be cleaned at least once each year, or
more frequently if the unit is located in a "dirty" environment, to
help maintain proper unit operating efficiency and reliability. The
relationship between regular coil maintenance and efficient unit

operation is outlined below:

1. Clean condenser coils minimize compressor head pressure
and amperage draw, and promote system efficiency.

2. Clean evaporator coils minimize water carry-over and help
eliminate frosting and/or compressor flood back problems.

3. Clean coils minimize required fan brake horsepower and
maximize efficiency by keeping coil static pressure loss at a
minimum.

ating properly, the crankcase should be hot to the touch.
Wait a minimum of eight hours before turning the room ther-
mostat to the COOL position.

CAUTION: Failure to wait eight hours before turning the
room thermostat to COOL may result in damage to the com-
pressor bearings.

4. Start a dual compressor system by adjusting the ther-
mostat setting to the desired temperature, placing the
thermostat selector switch in the COOL or AUTO posi-
tion, and placing the fan switch in either the AUTO or
ON position.

5. Adjust the thermostat setting on a single compressor
unit so that the compressor will be operating at high
speed. Place the thermostat selector switch in either the
COOL or AUTO position, and the fan switch in either the
AUTO or ON position.

6. Place a clamp-on ammeter on each compressor lead and
check the motor amperage. Amperage draw should not
be greater than the "Maximum Allowable Amps" given
in Table 9.

7. Place the clamp-on ammeter around either of the two
leads from each outdoor fan motor run capacitor to
determine if the run capacitor is open and must be
replaced. The amp draw should not be greater than the
nameplate rating for the condenser fan motors.

8. Lower the thermostat setting to the desired temperature.

4. Clean coils keep motor temperatures and system pressures
within safe operating limits for good reliability.

Specific instructions for cleaning condenser coils are provided in
the following paragraphs. Follow these instructions as closely as
possible to avoid potential damage to the coils.

To clean refrigerant coils, the following equipment is required: a
soft brush and either a garden pump-up sprayer or a high pres-
sure sprayer. In addition, a high quality detergent must be used:
suggested brands include SPREX A.C., OAKITE 161, OAKITE
166, and COILOX. Follow the manufacturer’s recommendations
for mixing to make sure the detergent is alkaline with a pH value
less than 8.5.

1. Disconnect power to the unit.

WARNING: OPEN UNIT DISCONNECT SWITCH. FAILURE TO
DISCONNECT UNIT FROM ELECTRICAL POWER SOURCE
MAY RESULT IN SEVERE ELECTRICAL SHOCK, AND POSSI-
BLE INJURY OR DEATH.

2. Remove enough panels from the unit to gain access to the

3. Protect all electrical devices such as motors and controllers
from dust and water spray.

4. Straighten coil fins with a fin rake, if necessary.
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5. Use a soft brush to remove loose dirt and debris from both
sides of the coil.

6. Mix the detergent with water according to the manufacturer’s
instructions. The detergent-and-water solution may be
heated to a maximum of 150 F to improve its cleansing
ability.

WARNING: DO NOT HEAT THE DETERGENT.AND-WATER
SOLUTION TO TEMPERATURES IN EXCESS OF 150 F. HIGH-
TEMPERATURE LIQUIDS SPRAYED ON THE COIL EX-
TERIOR WILL RAISE THE PRESSURE WITHIN THE COIL
AND MAY CAUSE IT TO BURST, RESULTING IN POSSIBLE’
INJURY TO SERVICE PERSONNEL AND EQUIPMENT
DAMAGE.

7. Place the detergent-and-water solution in the sprayer. If a
high-pressure sprayer is used, be sure to follow these
guidelines:

Minimum nozzle spray angle is 15 degrees.
Spray the solution perpendicular (at a 90 degree angle) to
the coil face.
Keep the sprayer nozzle at least six inches from the coil.
Sprayer pressure must not exceed 600 psi.

CAUTION: Do not spray motors or other electrical com-
ponents. Moisture can cause component failure.

8. Spray the leaving air side of the coil first, then spray the en-
tering air side of the coil. Allow the detergent-and-water solu-
tion to stand on the coil for five minutes.

9. Rinse both sides of the coil with cool, clean water.

Inspect the coil. If it still appears to be dirty, repeat Steps 7, 8
and 9.

11. Replace all unit panels and parts, and restore electrical
power to the unit.

12. Remove the protective covers installed in Step 3.

Control Testing
The following procedures can be used to check the operation
of the high and low pressure controls. To determine operating
pressures, attach gauges to the compressor suction and
discharge access valves.

High Pressure Control

1. Open the unit electrical disconnect switch.

2. Disconnect the low voltage lead(s) from the condenser fan
relay coil(s). This will de-energize the condenser fans.

3. On BTA150D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the high pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Close the unit disconnect switch and start the unit. On
BTA180F units operate the compressor on high speed.

Be prepared to open the unit disconnect switch
immediately if the compressor continues to run after the
discharge pressure exceeds the high pressure control cut.
out range. Failure to do so could damage the system.

5. Observe the rising discharge pressure. When the pressure
reaches 425 psig (_+20) as shown in Table 1, the compressor
should shut off. If the pressure reaches 445 psig without the
high pressure switch breaking, immediately open the unit
disconnect switch. Check to make sure that the high pres-
sure control attached to liquid line No. is wired to tow volt-
age circuit No. 1. Replace the faulty high pressure control.

6. On BTA150D-BTA180D units, repeat Steps through 5 to
test the high pressure control in the second compressor
circuit. In place of Step 3, however, reconnect Y2 and dis-
connect Y1 on the control box terminal strip. This will prevent
Compressor No. from running while the control for the
second compressor circuit is being tested.

7. Open the unit disconnect switch.

8. Reconnect the wires removed in Step 2 on single com-
pressor units, on in Steps 2 and 6 on dual compressor units.

9. Allow the discharge pressure(s) to drop below the cut-
in setting in Table 1, and close the unit disconnect
switch. This will also close the reset relay that locked
out the compressor contactor when the high pressure
control tripped.

10. The unit should start. If not, allow the discharge pressure to
decrease further and repeat Step 9.

Low Pressure Control

1. Open the unit electrical disconnect switch.

2. Disconnect the wire that goes to the indoor blower coil from
either Terminal T or R on the control box terminal strip. This
will de-energize the evaporator fans.

3. On BTA120D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the low pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Remove the wires from Terminal 2 on the low ambient time
delay relay(s). Insulate the wire terminals with electrical
tape.

5. Close the unit disconnect switch and start the unit.

CAUTION: Be prepared to open the unit disconnect switch
immediately if the compressor continues to run after the
suction pressure drops below the low pressure control cut-
out range. Failure to do so could damage the compressor.

Observe the decreasing suction pressure. When the pres-
sure drops to 20 psig (_+4) as shown in Table 1, the com-
pressor should shut off. If the pressure reaches 15 psig with-
out the low pressure switch breaking, immediately open the
unit disconnect switch. Replace the faulty low pressure
control.

On BTA120D-BTA180D units, repeat Steps through 6 to
test the low pressure control in the set:ond compressor
circuit. In place of Step 3, however, reconnect Y2 and
disconnect Y1 on the control box terminal strip. This will
prevent Compressor No. from running while the con-
trol for the second compressor circuit is being tested.
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8. Open the unit disconnect switch.

9. Reconnect the wires removed in Steps 2 and 4 on single
compressor units, or in Steps 2, 4, and 7 on dual compressor
units.

10. Allow the suction pressure(s) to rise above the cut-in set-
ting in Table 1, and close the unit disconnect switch.
This will also close the reset relay that locked out the
compressor contactor when the low pressure control

1 tripped.

11. The unit should start. If not, allow the suction pressure to rise
further and repeat Step 10.

Evacuation
For field evacuation, use a rotary-style vacuum pump capable of
pulling a vacuum of 100 microns or less.

When hooking the vacuum pump to a refrigeration system, it is
important to manifold the pump to both the high and low side of
the system (liquid line access valve and compressor suction
access valve). Follow the pump manufacturer’s directions as to
the proper methods of using the vacuum pump.

CAUTION: Do not, under any circumstances, use a megohm
meter or apply power to the windings of a compressor while
it is under a deep vacuum. In the rarified atmosphere of a
vacuum, the motor windings can be damaged.

The lines used to connect the pump to the system should be
copper and of the largest diameter that can practically be used.
Using larger line sizes with minimum flow resistance can signifi-
cantly reduce evacuation time. Rubber or synthetic hoses are not
recommended for unit evacuation because they have moisture
absorbing characteristics which result in excessive rates of out-
gassing and pressure rise during the standing vacuum test. This
makes it impossible to determine if the unit has a leak, excessive
residual moisture, or a continual or high rate of pressure increase
due to the hoses.

An electronic micron vacuum gauge should be installed in the
common line ahead of the vacuum pump shutoff valve, as shown
in Figure 7. Close Valves B and C, and open Valve A. After
several minutes, the gauge reading will indicate the minimum
blank-off pressure the pump is capable of pulling. Rotary pumps
should produce vacuums of less than 100 microns.

Open Valves B and C. Evacuate the system to a pressure of 500
microns or less. Once 500 microns or less is obtained, with Valve
A closed, a time versus pressure rise should be performed. The
maximum allowable rise over a 15 minute period is 200 microns.
If the pressure rise is greater than 200 microns but levels off to a
constant value, excessive moisture is present. If the pressure
steadily continues to rise, a leak is indicated. Figure 8 illus-
trates three possible results of the time versus temperature
rise check.

VACUUM
GAUGE

MANIFOLD

HIGH SIDE LOWSIDE

VALVE A

VACUUM
PUMP

Figure 7 Vacuum Pump Hook-Up

LEAK TESTING

When leak testing the unit, the following safety precautions must
be observed:

WARNING: DO NOT WORK IN A CLOSED AREA WHERE
REFRIGERANT OR NITROGEN MAY BE LEAKING. A SUF-
FICIENT QUANTITY OF VAPORS MAY BE PRESENT TO
CAUSE PERSONAL INJURY. PROVIDE ADEQUATE
VENTILATION.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIR IN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.
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Figure 8 Time vs. Pressure Rise after Evacuation

WARNING: ALWAYS USE A PRESSURE REGULATOR,
VALVES, AND GAUGES TO CONTROL DRUM AND LINE
PRESSURES WHEN PRESSURE TESTING THE SYSTEM. EX-
CESSIVE PRESSURES MAY CAUSE LINE RUPTURES,
EQUIPMENT DAMAGE, OR AN EXPLOSION WHICH COULD
RESULT IN PERSONAL INJURY OR DEATH.
Leak test the liquid line, evaporator, and suction line at pressures
dictated by local codes.

CAUTION: Do not exceed 200 psig when leak testing the
system.

1. Charge enough refrigerant into the system to raise the pres-
sure to 100 psig.

2. Use a halogen leak detector or halide torch to check for
leaks. Be thorough in this test, checking the interconnecting
piping joints, the evaporator unit, and the condensing unit.

If a leak is found during the testing, release the test pressure,
break the connection, and remake it as a new joint. Refer to
the "Brazing Procedures" in this section of the manual for
proper brazing techniques.

If no leak is found, use nitrogen to increase the test pressure
to 150 psig, and repeat the leak test. Soap bubbles should be
used to check for leaks when nitrogen is added. If a leak is
found after increasing the pressure to 150 psig with nitrogen,
release the test pressure and repair the leak.

5. Retest the system to make sure the new connection is solid.

If a leak is suspected after the system has been fully charged
with refrigerant, use a halogen leak detector, halide torch, or
soap bubbles to check for leaks.
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Brazing Procedures

Proper brazing techniques are essential when installing refrig-
erant piping. The followisg factors should be kept in mind when
forming sweat connections.

1. When copper is heated in the presence of air, copper oxide
forms. To prevent copper oxide from forming inside the
tubing during brazing, sweep an inert gas, such as dry nitro-
gen, through the tubing. Nitrogen displaces air in the tubing
and prevents oxidation of the interior surfaces. A nitrogen
flow of one to three cubic feet per minute is sufficient to dis-
place the air. Use a pressure regulating valve or flow meterto
control the flow.

2. Ensure that the tubing surfaces to be brazed are clean, and
that the ends of the tubes have been carefully reamed to
remove any burrs.

3. Make sure the inner and outer tubes of the joint are sym-
metrical and have a close clearance, providing an easy slip
fit. If the joint is too loose, the tensile strength of the con-
nection vill be significantly reduced. The overlap distance
should be equal to the diameter of the inner tube.

4. Wrap the body of each refrigerant line component with a wet
cloth to keep it cool during brazing. Also move line insulation
and tube grommets away from the joints. Excessive heat can
damage these components.

5. If flux i used, apply it sparingly to the joint. Excess flux will
contaminate the refrigerant system.

6. Apply heat evenly over the length and circumference of the
joint. The entire joint should become hot enough to melt the
brazing material.

7. Begin brazing when the joint is hot enough to melt the
brazing rod. The hot copper tubing, not the flame, should
melt the rod.

8. Continue to apply heat around the circumference of the joint
until the brazing material is drawn into the joint by capillary
action, making a mechanically sound and gas-tight con-
nection. Remove the brazing rod as soon as a complete fillet
is formed to avoid possible restriction in the line.

9. Visually inspect the connection after brazing to locate any
pin holes or crevices in the joint. The use of a mirror may be
required, depending on joint location.

Refrigerant Charging
Once the system is properly installed, leak tested and evacuated,
refrigerant charging can begin. Liquid refrigerant must be
charged into the system through the liquid line access valve, with
the compressor shut off.

Refrigerant should be charged into the system by weight. Use an
accurate scale or a charging cylinder to determine the exact
weight of the refrigerant entering the system. Failure to use either
a scale or charging cylinder can lead to under-charging or over-
charging, resulting in unreliable operation.

The weights of refrigerant required for the evaporator unit
and the condensing unit are given in Table 2. The weight of
refrigerant required for the system piping can be determined
by measuring the refrigerant lines and using the data in Table
3. The total system operating charge is calculated by adding
the charge weight requirements of each part of the system.
Refer to the following example.

EXAMPLE: The installation consists of a BTA180D conden.
sing unit, a BWV180B evaporator unit, and 30 feet of 1/2 inch
liquid line and 1-3/8 inch suction line.

BTA180D
BWV180D
Liquid Line (1.137 oz./ft.) x (30 ft.)
Suction Line (.203 oz./ft.) x (30 ft.)

Total Charge Per Circuit

163 oz./circuit
94 oz./circuit
34 oz./circuit
6 oz./circuit

255 oz./circuit

Since the 15 ton system has two circuits, the total system oper-
ating charge required is 510 oz.

Table 2 Refrigerant charge Weights for Condensing
and Evaporator Units

CHARGE
CONDENSING (IN OUNCES

UNIT OF R-22)

BTA120D 268
(134/circuit)

BTA150D 256
(128/circuit)

CHARGE
EVAPORATOR (IN OUNCES

UNIT OF R-22)

BTE120B 112
(56/circuit)

BWE090C
(Two)

158
(79/circuit)

BWV180B 188
(94/circuit)

BTA180D 326 BWE090C 158
(163/circuit) (Two) (79/circuit)

BWV180B 188
(94/circuit)

BTA180F 326 BWV180B 188
(94/circuit)

Table 3 Refrigerant Line Charge Wei!

,%

Ihts (Ounces/Foot

0.610

1.137

1.827

2.738 0.056

z/e 0.078
1/8 0.133

1%

1‘%

0.203

0.288

WARNING: DO NOT APPLY FLAME TO A REFRIGERANT
DRUM IN AN ATTEMPT TO INCREASE THE DRUM
PRESSURE. UNCONTROLLED HEAT MAY CAUSE EX-
CESSIVE DRUM PRESSURES AND AN EXPLOSION MAY
RESULT.

WARNING: SHOULD LIQUID REFRIGERANT COME IN CON-
TACT WITH THE SKIN, THE INJURY SHOULD BE TREATED
AS IF THE SKIN HAS BEEN FROSTBITTEN OR FROZEN.
SLOWLY WARM THE AFFECTED AREA WITH LUKEWARM
WATER.
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Proceed as follows to charge the system with refrigerant.

1. Charge liquid refrigerant into the liquid line of the No. com-
pressor circuit, using the liquid line access valve. The
vacuum within the system will draw some of the required re-
frigerant into the system. If the pressure within the system
equalizes with the pressure in the charging cylinder before
the required charge has been drawn in, proceed to Step 2.

NOTE: On 10, 12.5, and 15 ton units, this charging proess
must be repeated for compressor circuit No. 2.

2. If the system cannot be completely charged by liquid refrig-
erant entering the system liquid line as outlined in Step 1,

complete the process by charging gaseous refrigerant into
the suction line. However. at least part of the charge must be
n the system prior to starting the compressor. Proceed as
follows:

a. Close the liquid line valve on the manifold gauge set.

b. Connect the manifold gauge set to the suction and
discharge access valves (shown in Figure 9). The
manifold valves should be closed.

c. Turn the refrigerant drum upright so that gaseous refrig-
erant is drawn off the top.

d. Start the unit by following the procedures outlined in the
INITIAL START-UP section of this manual.

e. With the condensing unit operating, slowly open the
suction line valve on the manifold gauge set. The re-
mainder of the refrigerant will be drawn into the system.

CAUTION: Do not allow liquid refrigerant to enter the suc-
tion line. Excessive liquid will damage the compressor.

Checking Refrigerant Charge
Before takrg measurements to determine if the system is cor-
rectly charged with refrigerant, verify that all other aspects of the
system operation are proper. The following conditions must be
checked and satisfied.

1. Check the evaporator and condenser fans to ensure that
they are rotating in the proper direction, that the fan blades
do not have dirt buildup, and that each fan is turning at the
proper RPM. Make sure that the evaporator fan RPM is cor-
rect for the airflow desired and for the external static pres-
sure being imposed by the duct system.

2. Make sure the evaporator air filters are clean.
3. Check the evaporator and condenser coils to ensure that

they are clean, that the fins are straight, and that there are no
obstructions to airflow.

4. Measure the suction line superheat and adjust the expan-
sion valve, if necessary. (Refer to "Measuring Superheat" in
the MAINTENANCE PROCEDURES section of this manu-
al.) The expansion valve superheat setting must be between
12 and 16 F.

Visually inspect the liquid line sight glass to see if clear liquid is
present. Bubbles in the liquid line sight glass indicate either low
refrigerant charge, excess liquid line pressure drop, or excess
liquid line heat gain.

CAUTION: A clear sight glass does NOT necessarily mean
the system has sufficient refrigerant.

After verifying that the system is operating properly, determine if
the refrigerant charge is correct. This is accomplished by check-
ing both system operating pressures and subcooling leaving the
condensing uniL

CAUTION: It is not sufficient to check only operating
pressures or only subcooling. Both must be in the accep-
table range in order to establish correct system charge.

Operating Pressures:

Measure the suction and discharge line pressures and com-
pare these readings with the normal operating pressures
listed in Figures 10-13 and Tables 4-6. Refer to "Operating
Pressures" in the MAINTENANCE PROCEDURES section
of this manual.

Subcooling:

Determine the system subcooling. (Refer to "Measuring Sub-
cooling" in the MAINTENANCE PROCEDURES section of this
manual.) If the system is properly charged, subcooling at the
liquid line access valve should be 14 to 19 F.

The system is low on refrigerant if: 1) the suction and discharge
pressures are lower than the normal operating pressures as
determined from Figures 10-13 and Tables 4-6 and 2) liquid
subcooling is low (less than 14-19 F on Dual Compressor Units
and less than 18-30 F on Single Compressor Units.

The system is overcharged with refrigerant if: 1) the suction and
discharge pressures are higher than normal operating pressures
and 2) liquid subcooling is high (greater than 14-19 F on Dual
Compressor Units and greater than 18-50 F on Single Compres-
sor Units.

CAUTION: If both the suction and discharge pressures are
low but subcooling is in the acceptable range, the system
has a problem other than a shortage of refrigerant. Do not
add refrigerant. Refer to the TROUBLESHOOTING section
of this manual.

Adding Refrigerant:

Use the suction line access valve to add refrigerant to a system
with a low charge, making sure that only refrigerant vapor enters
the suction line. Continue to add refrigerant until the subcooling is
between 14 and 19 F. At this point, the operating pressures
should be within the limits defined by Figures 10-13 and
Tables 4-6.

Removing Refrigerant:

If the system is overcharged, some refrigerant must be removed
to lower the subcooling to the 14-19 F range. Refrigerant should
be discharged from the system slowly to keep oil loss at a mini-
mum. The liquid line access valve can be depressed to remove
refrigerant. However, refrigerant should not be discharged into
the atmosphere.

WARNING: DO NOT ALLOW REFRIG:RANT TO COME IN
CONTACT WITH THE SKIN. IF THIS OCCURS, THE INJURY
SHOULD BE TREATED AS IF THE SKIN HAS BEEN FROST-
BITTEN OR FROZEN. SLOWLY WARM THE AFFECTED
AREA WITH LUKEWARM WATER.
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SUCTION LINE
ACCESS VALVES

DISCHARGE LINE
ACCESS VALVES

Figure 9 Compressor Suction and Discharge Access Valves

(Dual Compressor Unit Shown)

Operating Pressures
Operating pressure data can be used to determine if the system is

operating properly. System malfunctions such as low airflow,
line restrictions, incorrect refrigerant charge, malfunctioning ex-
pansion valve, damaged compressor, and so on will result in

pressure variations which are outside the normal range. If the

condensing unit and evaporator are checked individually, as de-
scribed below, the operating pressures can be used to determine
which side of the system (high side or low side) is malfunctioning.
In addition, the relationship of suction vs. discharge pressure, as
well as whether these pressures are higher or lower than ex-
pected, will provide valuable clues for determining the specific
problem(s).

CAUTION: Operating pressure data, by itself, cannot be used
to accurately charge a system. Charging by weight is prefer-
red. If this is not feasible, a combination of operating
pressures and subcooling measurement is necessary to pro-
perly charge the system. Refer to "Checking Refrigerant
Charge" in the MAINTENANCE section of this manual.

Unfortunately, many application variables exist which affect oper-
ating pressures. These include indoor dry bulb and wet bulb tem-
perature, outside dry bulb temperature, suction line pressure
drop, and evaporator airflow. Since these variables can give mis-

leading results, it is not recommended that operating pressures
be used as the sole check of system operation. Further, the fol-
lowing conditions must be satisfied before checking system oper-
ating pressures.
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1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove the jumpers
when the measurements are completed.

4. Do not take measurements if the system includes a low am-
bient damper and/or hot gas bypass.

Use the following procedure to check operating pressures.

Table 4 Compressor Suction Pressures (psig)

Condensing Unit Performance:

a. Measure pressures (psig) at the suction and discharge
line access valves next to the compressor.

b. Measure the dry bulb air temperature (F) entering the
condenser coil.

c. If the outside ambient is between 65 and 105 F, enter
the appropriate graph in Figures 10-13 at the
measured suction pressure and condenser ambient.
Read the corresponding discharge pressure.

d. The measured discharge pressure should be within -+7
psi of the graph pressure. If the difference is greater
than _+7 psi, the condensing unit performance is un-
acceptable. Refer to the TROUBLESHOOTING section
of this manual.

CON- EVAP.

DENSING EVAP- AIRFLOW
UNIT ORATOR (SCFM)

CONDENSER AMBIENT, F
65 75 85 95 105

WET BULB, F WET BULB, F WET BULB, F WET BULB, F WET BULB, F
57 65 72 57 65 72 57 65 72 57 65 72 57 65 72

COMPRESSOR SUCTION PRESSURE (PSIG)
BTA120D BTE120B 4000 59 69 79 60 71 81 62 72 83 63 74 84 65 76 86
BTA150D (2) BWE090C 5000 59 69 79 61 71 81 62 73 83 64 75 85 66 77 87

BWV180B 5000 61 71 82 62 73 84 64 75 85 66 77 87 68 79 90
BTA180D (2) BWE090C 6000 58 68 78 60 70 80 61 72 82 63 74 64 65 76 86

BWV180B 6000 60 70 80 61 72 82 63 74 84 65 76 86 66 77 88
BTA180F BWV180B 6000 57 67 76 59 69 78 61 71 81 63 73 83 65 75 86

NOTES:
1. Table only good for relative humidity of air entering evaporator greater than 40%.
2. Interpolation between wet bulb temperatures is allowable. Do not extrapolate outside range given.

Evaporator Performance:

Measure the actual wet bulb temperature (F) of the air
entering the evaporator. Be sure to measure the mixed
air condition if outside air is being ducted in.

b. Find the correct combination of condensing unit
and evaporator in Table 4. Match the condenser
entering air temperature (measured in Step lb)with
the evaporator wet bulb temperature (measured in
Step 2a) to determine the correct suction pressure.

c. Use Table 5 to correct the suction pressure (from
Table 4) for the line sizes used in your installation.

d. Use Table 6 to correct the suction pressure (from
Step 2c) for the airflow of your evaporator.

e. The measured suction pressure at the compressor
should be within __.2 psi of the corrected pressure
from Tables 4-6. If not, improper system operation
is indicated. Refer to the TROUBLESHOOTING sec-
tion of this manual.

Table 5 Suction Pressure Correction for Line Size (PSI)

CONDENSING 7/8" O.D. SUCTION LINE LENGTH. FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 1.0 2.4 3.6 4.7 5.8
BTA150D + 0.6 1.6 3.6 5.4 6.9 8.4
BTA180D + 0.3 2.5 5.0 7.1 8.9 10.6

CONDENSING 1-1/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 0 -0.4 -0.8 -1.1 -1.5
BTA150D +0.6 0 -0.6 -1.2 -1.8 -2.3
BTA180D +0.3 -0.5 -1.3 -2.0 -2.7 -3.4

CONDENSING 1-3/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 +0.3 +0.1 0 -0.2 -0.3
BTA150D +0.6 +0.4 +0.2 0 -0.3 -0.5
BTA180D + 0.3 0 0.2 0.5 0.8 1.1
BTA180F -0.7 -1.7 -2.6 -3.4 -4.2 -4.9

CONDENSING 1-518" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA180F +0.4 0 0.4 0.8 1.2 1.6

0 and 125 feet provided for interpolation purposes only.

Table 6 Suction Pressure Correction for Airflow (PSI)
COND. PERCENT OF RATED EVAPORATOR AIRFLOW

UNIT -200/0 -15% -10/o -5% 0% +5% +10/o +15% +200/0

BTA120D -2.8 -2.0 -1.3 -0.6 0 +0.6 +1.1 +1.6 +2.1

BTA150D -2.6 -1.9 -1.2 -0.6 0 +0.5 +1.0 +1.5 +1.9

E,TA180D -2.6 -1.9 -1.2 -0.6 0 +0.5 +1.0 +1.4 +1.9

BTA180F -2.5 -1.8 -1.2 -0.6 0 +0.5 +1.0 +1.4 +1.8

CAUTION: Table 4 is not accurate if the relative humidity of
evaporator entering air is less than 40%, or if an evaporator/
condensing unit combination other than those listed is used.
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Figure 12 BTA180D Operating Pressures
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Measuring Superheat
The "safe" setting range for suction gas superheat on Trane
equipment is 12 to 16 degrees at the evaporator. Settings within
this range will allow for measurement error. Superheats below 12
degrees can cause refrigerant flood back which could lead to seri-
ous compressor damage. Superheat readings above the 16
degree measurement reduce system efficiency by reducing the
effective evaporator surface.

To determine suction gas superheat, the pressure at the outlet of
the evaporator must be measured and then converted to satur-
ated vapor temperature by using a Refrigerant-22 pressure/tem-
perature chart. The saturated vapor temperature can then be
subtracted from the actual suction temperature, which is mea-
sured on the suction line close to the expansion valve bulb. The
difference between the two temperatures is known as suction gas
superheat. On most Trane fan/coil units an access valve has
been provided close to the expansion valve bulb. To obtain an ac-
curate reading, this access valve must be utilized when deter-
mining suction gas superheat.

Instruments to Use:

1. The gauge used to measure suction pressure should be of
the best quality available. Gauges permanently installed on
the equipment should not be used. A good quality gauge on a
standard refrigerant manifold set is recommended.

2. To measure suction temperature, an electronic temperature
tester will be sufficient. Testers manufactured by Robinnaire,
Annie, and Thermal are among those available. Glass ther-
mometers do not have sufficient contact area to give accu-
rate readings.

Procedure:

In most cases it is desirable to use a single distributor
evaporator with the BTA condensing unit, thereby utilizing
one expansion valve. When the system has only one expan-
sion valve, the following procedure should be used for
measuring superheat.

1. Cut the suction line insulation to gain access to the suction
line. If armaflex is used, it is best to cut around the circum-
ference of the tubing.

2. Clean the line carefully and attach the electronic tem-
perature sensor. Black electrical tape works well when se-
curing the sensor of the temperature tester to the suction
line. (Make sure the sensor is making good contact with the
tube.)

3. Rejoin the armaflex and seal with plastic tape to prevent
sensor contact with ambient air.

NOTE: For measurement accuracy the temperature sensor
must be installed and insulated properly. Make sure the ar-
maflex extends at least six inches on both sides of the
sensor location. Seal both ends of the armaflex to keep am-
bient air from getting under the insulation and affecting the
temperature readings.

4. Install a pressure gauge to monitor suction pressure.

5. Operate the system for approximately 10 to 15 minutes to be
sure that the expansion valve has time to stabilize.

6. To measure superheat, compare the saturated vapor
temperature of the refrigerant converted from the suc-
tion pressure reading (see Table 7) to the actual
temperature measured at the line by the electronic
tester. Proper suction superheat is 12 to 16 degrees.

EXAMPLE:
Suction Pressure 66.0 psig
Suction Temperature 52 F
Suction Pressure converted to Saturated Vapor Temperature

(from Table 11) 38 F
Suction Superheat (Actual Line Temp.) (Saturated Vapor

Temp.)
(52 F) (38 F)

14F

If initial suction superheat readings fall below 12 degrees, the ad-

justing stem on the expansion valve should be adjusted clock-
wise to close the valve, limiting the flow of refrigerant to the evap-
orator and thus increasing superheat. Adjustment should be
made a half turn at a time. Conversely, if the initial suction super-
heat reading is greater than 16 degrees, the adjusting stem on the

expansion valve should be adjusted counterclockwise to open
the valve, increasing the flow of refrigerant to the evaporator and
thus decreasing superheat. Adjustments should be made until an
acceptable reading is obtained. The system should be allowed to
restabilize for 10 minutes affer each adjustment.

Table 7 Pressure/Temperature Conversions for
Calculating Suction Line Superheat

30 54.9

31 56.2

32 57.5

33 58,8

34 60.1

35 61.5

36 62.8

37 54.2

38 65.6

39 67,1

40 68.5

41 70.0

42 71.4

43 73.0

44 74.5

45 76.0

46 77.6

47 79.2

46 80.8

49 82.4

50 84.0
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MeasuringSubcooling
The following conditions must be satisfied before checking
subcooling.

1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. The compressor must be operating on high speed.

4. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove thejumpers
when the measurements are completed.

5. Do not take measurements if the system includes a low am-
bient damper and/or hot gas bypass.

The proper setting range for liquid subcooling is 18 to 30
F on BTA180F units. Determine the system subcooling as
follows:

1. Measure the liquid line pressure at the liquid line access
valve installed inside the condensing unit. Convert this pres-
sure reading to saturated temperature by using a Refrig-
erant-22 pressure/temperature chart (refer to Table 8).

2. Measure the actual liquid line temperature on the liquid line
close to the access valve. To ensure an accurate reading,
clean the line thoroughly where the electronic temperature
sensor will be attached. Glass thermometers do not have
sufficient contact area to give accurate readings. After secu-
ring the sensor to the line, wrap the sensor and line with insu-
lation to prevent contact with ambient air.

3. Determine the system subcooling by subtracting the actual
liquid line temperature (measured in Step 2) from the satur-
ated liquid temperature (calculated in Step 1).

4. If the system is properly charged, subcooling at the liquid
line access valve should be 18-30 F on BTA180F units and
14-19 F on BTA120D-BTA180D units.

Table 8- Pressure/Temperature Conversion for Calculating
Liquid Line Subcooling

70 121.4

75 132.2

80 143.6

85 155.7

90 168.4

95 181.8

100 195.9
105 210.8
110 226.4

115 242.7

120 259.9
125 277.9
130 296.6

135 316.6

140 337.2

145 358.9
150 381.5

Table 9 Maximum Allowable Amps

Condensing Electrical
Unit Characteristics

BTA120D300 208-230/60/3 187-253
BTA120D400 460/60/3 416-506
BTA120DW00 575/60/3 520-635

BTA150D300 208-230/60/3 187-253
BTA150D400 460/60/3 416-506
BTA150DW00 575/60/3 520-635

BTA180D300
BTA180D400
BTA180DW

208-230/60/3
46016013
575/60/3

Allowable*

Voltage
Range

187-253
41 6-506
520-635

BTA180F300 208-230/60/3 187-253
BTA180F400 460/60/3 416-506
BTA180FW00 575/60/3 520-635

"Evaporator size larger than condensing unit
"’Allowable voltage range at the unit terminal block.

Max. Allowable Amps

Matched Oversized*
Evap. Evap

24
11
9

30
13
11

31 36
14 16
11 13

66 67
33 34
27 27

Troubleshooting
The Troubleshooting Chart on the following pages is provided to
serve as an aid for identifying the cause of any system mal-
functions that may occur. The chart is divided into three columns:

--the "SYMPTOM" column describes the behavior the unit is
exhibiting;
the "PROBABLE CAUSE" column identifies possible sources
of malfunction;
the "RECOMMENDED ACTION" column indicates the pro-
cedures required to correct the malfunction.

If operating difficulties are encountered, make the following pre-
liminary checks before referring to the Troubleshooting Chart:

[] Check the thermostat to ensure that it is properly set, re-
ceiving control power, and "making/breaking" on a call for
heating or cooling.

[] Verify that the unit is receiving electrical supply power, and
that the fuses are intact.

[] Check the filters to make sure they are positioned properly,
and free of dirt and debds.

After completing the checks listed above, inspect the system for
other obvious causes of trouble such as broken fan belts, a
clogged condenser coil, or restricted air ducts. If everything ap-
pears to be in order, but the unit still fails to operate properly, refer
to the appropriate section of the Troubleshooting Chart.

NOTE: The Troubleshooting Chart which follows is provided
solely as a guide for determining the cause ofmechanical failure
or malfunction. When mechanicalproblems do occur, Trane rec-
ommends that trained service personnel be contacted to help
ensure proper diagnosis and repair of the unit.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.
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TROUBLESHOOTING CHART

A. Compressor does not start, and does
not hum. Condenser fans do not
operate.

1. Check for the following:

AA. Compressordoes not start, and does
not hum. Condenser fans operate.

1. No power to unit.

2. No call for cooling.

3. Anti-recycle timer has not timed
out (if installed).

4. Compressor motor protection
module cut out.

5. Unit locked out by reset relay.

1. Compressor contactor will not
close.

2. Defective compressor.

a. Disconnect switch open.

b. Fuses blown.

Check for the following:

a. Defective thermostat.

b. Broken or improper control wiring.

c. Blown control power fuse.

Wait at least five minutes for the anti-

recycle timer to time out.

Check motor windings for open
circuit after allowing cool-down time.
Refer to Symptom F, "Compressor
motor protection module cut out".

Check for the following:

a. Excessive discharge pressure.
Refer to Symptom L, "Discharge
pressure too high".

b. Defective high pressure control.

c. Low suction pressure. Refer to
Symptom I, "Suction pressure
too low".

d. Defective low pressure control.

e. Defective reset relay contacts.

1. Check for the following:

a. Defective compressor contactor.

b. Improper wiring.

2. Replace faulty compressor.
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B. Compressor hums, but will not start.

C. Compressor fails to switch to high
speed.

D. Compressor short cycles.

1. Low voltage at the compressor.

2. Defective compressor.

1. No call for second stage of
cooling.

2. Compressor contactor will not
close.

3. Defective compressor.

1o Intermittent contact in control
circuit.

2. Poor thermostat placement.

3. Defective anti-recycle timer.

I. Check for the following:

a. A single blown fuse,

b. Low line voltage.

c. Defective compressor contactor,

d, Loose widng connections.

2. Check for the following:

a. Open motor winding.

b. Excessive amp draw on all
phases.

1. Check for the following:

a. Setpoint too low.

b. Defective thermostat.

Co Broken or improper control wiring.

2. Same as AA-1.

3. Same as AA-2.

1. Check for the following:

a. Defective relay contacts.

b. Loose wiring connections.

2. Refer to "Thermostat Installation" in
the ELECTRICAL WIRING section of
this manual,

3. Replace compressor motor
protection module.
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E. Compressor runs continuously.

F. Compressor motor protection
module cut out.

G. Compressor is noisy.

1. Unit undersized for load (cannot
maintain space temperature).

2. Compressor fails to switch to high
speed.

3. Thermostat setpoint too low.

4. Defective thermostat or control

wiringo(conditioned space too
cold).

5. Welded contacts on compressor
contactor.

6. Leaky valves in compressor
(indicated by operation at
abnormally low discharge and
high suction pressures).

7. Shortage of refrigerant (indicated
by reduced capacity coupled with

high superhst, low subcooling,
and low suctIon pressure).

Excessive load on evaporator
(indicated by high supply air
temperature).

2. Lack of motor cooling (indicated
by excessive superheat).

3. Improper voltage at compressor.

4. Internal parts of compressor
damaged.

1. Internal parts of compressor
damaged or broken (compressor
knocks).

2. liquid floodback (indicated by
abnormally cold suction line).

3. Uquid refrigerant in the
compressor at start-up (indicated
by an abnormally cold
compressor shell).

1. Check for cause of excessive load.

2. Refer to Symptom C.

3. Readjust thermostat.

4. Replace thermostat. Replace or
repair control widng.

5. Repair or replace contactor.

6. Replace compressor.

7. Find and repair refrigerant leak.
Recharge system.

1. Check for the following:

a. Excessive airflow.

b. High retum air temperature.

2. Check for the following:

a. Improper expansion valve setting.

b. Faulty expansion valve.

c. Restriction in liquid line.

3. Check for the following:

a. Low or unbalanced line voltage.

b. Loose power widng.

c. Defective compressor contactor.

4. Replace compressor.

1. Replace compressor.

2. Check and adjust superheat.

3. Replace crankcase heater.
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H. Syem short of cepecity.

I. Suction pressure too low.

1. Low refrigerant charge (indicated
by low subcooling and high
superheat).

2. Clogged filter drier (indicated by
temperature change in refrigerant
line through dder).

3. Incorrect thermostatic expansion
valve setting.

4. Expansion valve stuck or
obstructed (indicated by high
superheat and high space
temperature).

5. Low evaporator airflow.

6. Noncondensibles in system.

7. Leaky valves in compressor
(indicated by operation at
abnormally low discharge and
high suction pressures).

1. Shortage of refrigerant (indicated
by high superheat and low
sul::mooling).

2. Thermostat set too low (indicated

1. Add refrigerant.

2. Replace filter drier or core of drier.

3. Readjust expansion valve.

4. Repair or replace expansion valve.

5. Check filters. Adjust airflow.

6. Evacuate and recharge system.

7. Replace compressor.

1. Find and repair refrigerant leak.
Recharge system.

2, Readjust thermostat.

J. Suction pressure too high.

by low discharge pressure and
low space temperature).

3. Low airflow.

4. Clogged filter drier.

5. Expansion valve power assembly
has lost charge.

6, Obstructed expansion valve
(indicated by high superheat).

1. Excessive cooling load (indicated
by high supply air temperatures).

2. Overfeeding of expansion valve
(indicated by abnormally low
superheat and liquid flooding to
compressor).

3. Suction valves broken in open
position (indicated by noisy
compressor).

4. Compressor on low speed.

3. Check for clogged filters, incorrect
fan speed, or high duct static
pressure.

4. Check for frosting on filter drier.
Replace if necessary.

5. Repair or replace expansion valve
power head assembly.

6. Clean or replace valve.

1. See Symptom E, "Compressor runs
continuously".

2. Adjust superheat setting and check
to see that remote bulb is properly
attached to suction line.

3. Replace compressor.

4. Refer to Symptom C.
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K. Discharge pressure too low.

L. Discharge pressure too high.

1. Shortage of refrigerant (indicated
by low subcooling and high
superheat plus bubbles in sight
glass).

2. Broken or leaky compressor
discharge valves (indicated by
suction and discharge pressures
that equalize rapidly after
shutdown).

3. Condenser fan control stuck in
closed position (contacts closed
when temperature is below 60 F).

4. Unit running below minimum
operating ambient.

Low ambient damper stuck open
(indicated by low discharge
pressure).

1. Too little or too warm condenser
air; restricted air flow.

2. Air or noncondensible gas in
system (indicated by
exceptionally hot condenser and
excessive discharge pressure).

3. Overcharge of refrigerant
(indicated by high subcooling, low
superheat, and high suction
pressure).

4. Excessive system load.

5. Defective condenser fan or fan
control (indicated by one fan off
and high condenser pressure).

6. Defective or inoperative low
ambient dampers.

1. Repair leak and recharge system.

2. Replace compressor.

3. Replace defective control.

4. Provide adequate heat pressure
controls or a unit ambient lockout
switch.

5. Repair or replace damper operator.

1. Clean coil. Check fan and motors for
proper operation.

2. Evacuate and recharge system.

3. Remove excess refrigerant.

4. Reduce load.

5. Repair or replace fan or control.

6. Repair or replace defective parts.
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 ’RANE BTA-SF-26A

Since The Trane Company has policy of continuous
product improvement, it the right to change
specifications and design without notice. The installation
and servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians.

Split System
Condensing Unit

Model
BTA180D300AB

Library Service Literature
Product Section Unitary
Product Split System
Model BTA
Literature Type Service Facts
Sequence 26A
Date December 1986
File No. SV-UN-S/S-BTA-SF-26A 12/86

Supersedes

IMPORTANT This document is customer property and is to remain with this
unit. Please return to service information pack upon completion of work.

SAFETY NOTICE
THIS INFORMATION IS INTENDED FOR USE BY INDIVI-
DUALS POSSESSING ADEQUATE BACKGROUNDS OF ELEC-
TRICALAND MECHANICAL EXPERIENCE. ANYATTEMPTTO
REPAIR A CENTRAL AIR CONDITIONING PRODUCT MAY
RESULT IN PERSONAL INJURY AND/OR PROPERTY
DAMAGE. THE MANUFACTURER OR SELLER CANNOT BE
RESPONSIBLE FOR THE INTERPRETATION OF THIS INFOR-
MATION, NOR CAN IT ASSUME ANY LIABILITY IN CONNEC-
TION WITH iTS USE.

RECONNECT ALL GROUNDING DEVICES
ALLPARTSOFTHIS PRODUCTCAPABLEOFCONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST
BE RETURNED TO THEIR ORIGINAL POSITION AND
PROPERLY FASTENED.

DISCONNECT POWER BEFORE SERVIC NG

(C)American Standard Inc. 1986

INDOOR THERMOSTAT
Thermostat System Switch Fan Switch Cool Steps Heat Steps
BAYSTAT010* Auto Auto 2 2
BAYSTAT011 Auto N.A. 2 2

BAYSTAT012 Manual Auto 2 1

BAYSTAT013 Manual Auto 2 2
BAYSTAT015 Auto Auto 2 None
*BAYRLAY001 must be used in conjunction with this thermostat,

Night Setback: BAYSTAT003
Coil Guard: BAYGARD004
Isolators: BAYISLT001

BAYISLT002
Low Ambient Damper: BAYLOAM001A
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SERVICE PARTS

COMPONENT QTY.

Capacitors (CAP) 3

Compressors 2
(COMP)
Contactors 2
(compressor) (CC)

Drier 2
Fan 3

Fuse 2
(control) (F7)
Fuse (F5,F6)
outdoor fan)
Condenser Motor 3
(ODFM)
Relay 2
(reset) (RR)
Slinger 3

Control Switch 2
High Pressure
(HPC)
Control Switch
Low Pressure
(LPC)
Condenser Fan
Limit Control (FLT)
Condenser Fan
Limit Control (FLT)
Time Delay Relay 2
(LATD)
Transformer (T)

Crankcase Heater
(CCH)

DESCRIPTION
DPG
CAT. #

CSG
PART #

5.0 MFD, 440V WW20X0108 CPT-119
208-230/60/3, FLA 27.1, Trane CRHH-O75J WW77X0750 COM-1649

WW30X116 #CTR-522Type 3PST, Contacts: Ind. FLA 40, Res. Amps 50,
LRA @ 240 240, LRA @ 480 200, Coil: 24V, Inrush V.A. 50,
Sealed V.A. 6.5

Liquid Line w/Sweat Fittings, 16 c.u. in., 1,,, x V2" WW22X0096 DHY-152
3 Blade, 20" Dia., lh,, Dia. Bore, CW WW73X0077 FAN-661
Dual Element, 3 Amps, 300V WG23X0070 FUS-200

2 Dual Element, 30 amps, 300V WW23X0212 FUS-92

WW94X620 t#MOT-2360208/230V, 60 Hz., Ph., Dripproof Shell, CCW, 1625 Rpm,
lh H.P., 1-speed, FLA 4.1, LRA 9.5, type PSC
Type SPDT, Contact Rating: Pilot Duty, Coil Voltage: 24 V.A.C. WW24X0171 RLY-657

W’ Dia. Bore WW72X0048 SLG-31
Cut-out Pressure: Opens @ 425 +_ 20 PSIG,
Resets @ 325 +_. 20 PSIG

2 Cut-out Pressure: Opens @ 20 +_ 4 PSIG, Resets @ 50 _+ 5 PSIG

Type SPST, Switch Opens @ 55 +_ 3 F. Closes @ 65 +_ 3 F,
Rating @ 240 V 10 Amps
Type SPST, Switch Opens @ 65 +_ 3 F. Closes @ 75 +_ 3 F,
Rating @ 240 V 10 Amps
Time Delay 240 Sec., Input Voltage 24V, Output Rating Amp.

Primary 208/240V, Secondary 24V, Class II, Rating 60 V.A.,
Primary 60 Hz.

WW26X0068 CNT-510

WW26X0095 CNT-542

WW28X238 CNT-959

WW28X0250 THT-500

WW24X0116 RLY-858

WW32X0066

230V, 60W WW08X0088

TRR-398

HTR-1225

SERVICE REPLACEMENT PARTS
Drier, Liquid 2 Liquid line w/sweat fittings, 16 Cu. In., V"x V2" WW22X096 DHY-152
Drier, Suction 2 Suction line w/sweat fittings, 30 Cu. In., I,V x 11 WW22X070 DHY-180
#Standardized Part. First time replacement requires Side Switch, SWT-528, includes Holding Coil, COL-3601.

##Standardized Part. First time replacement requires Capacitor, CPT-230.

NOTE:
CSG refers to the Commercial Systems Group and DPG refers to the Dealer Product Group of The Trane Company. TheCSG and DPG part numbers shown side by side above are not necessarily interchangeable for applications other than doc-
umented in this bulletin. Both are approved for service of the product listed. Inventories to support your needs are availableto you through both Trane divisions.
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Operation
Electrical Sequence of Operation
The typical wiring diagrams provided in Figures and 2 should be
used only as a reference for the following discussion. For the
actual wiring of your specific unit, refer to the wiring diagram
pasted on the inside of the unit’s control box cover.

System operation is controlled by a two-stage thermostat,
depending upon the number of compressors in the system. Clos-
ing the unit disconnect switch supplies power to the control
power transformer (T1), the compressor crankcase heaters
(CCH1 and CCH2), and the line side of all control contactors.

Depending on the thermostat selected, it may be possible to
operate the evaporator fan independently of the compressors by
placing the thermostat fan switch in the ON position. This ener-
gizes the evaporator fan contactor, starting the fan. If the ther-
mostat has a separate fan switch, moving that switch to theAUTO
position will cause the evaporator fan to start in conjunction with
the compressor whenever the thermostat calls for cooling.

Dual Compressor Operation
Sensing a need for cooling, the first stage cooling contacts ofthe
thermostat will close. This supplies power to the compressor
contactor solenoid coil (CC1), provided that the high pressure
control, low pressu re control, and reset relay contacts are closed.
The contacts of the compressor contactor close, energizing the
first stage compressor, provided that the compressor internal
motor winding thermostats are closed. The compressor has only
two leads broken by the compressor contactor. The third leg of
the contactor energizes the condenser fan motors. The outdoor
temperature determines the number of condenser fans that will
start. A fan limit control (FLT) is electrically positioned between
both fans #1 and #2 and fans #2 and #3. Depending on the
position of these controls, one or more fans may start.

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the solenoid coil of
the second stage compressor contactor (CC2), starting the
second compressor.
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Normal Operating Pressures
To determine the proper head and suction pressure refer to
Figure A.

1, Determine that the system CFM is the same as listed in
Figure A.

2. Determine the evaporator entering air dry and wet bulb
temperatures by using a sling psychrometer.

3. Determine the outdoor ambient at temperature entering the
condensor.

4. Find the intersection of the outdoor ambient temperature and
the evaporator DB and WB temperatures. From that point, go
vertically to find the correct suction pressure and horizontally
to find the correct head pressure.

5. Refer to the troubleshooting section of the Operation/Mainte-
nance Guide for additional information if the head pressure is
more than +_10 PSIG and the suction pressure is more than
+_3 PSIG.

340.

’" 320.

300.

280.

< 260.

w 240.

: 220.0

,,, 200.

"180.
0
o 58.

Figure A

BTA180D / BWV180B
100% Compressor Load
6000 CFM Evap. Airflow

62. 66. 70. 74. 78. 82. 86.
COMPRESSOR SUCTION PRESSURE (PSIG)

105. AMB. TEMP.

95. AMB. TEMP.

85. AMB. TEMP.

75. AMB. TEMP.

65. AMB. TEMP.
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PRODUCT SPECIFICATIONS BTA180D
Outdoor Unit
Indoor Unit

Ratings Cooling
MBH
Indoor Airflow (CFM)
Power Input (KW)
EER
Noise Rating No.

Power Conns.- V/Ph/Hz
Min. Brch. Cir. Ampacity
Br. Cir Max. (Amps)
Recommended Dual Element (Amps)

Compmsr

Rated w/208-230

190.0
6000
23.5
8.2
8.8

208-230/3/60
73
100
80

Model H/

No. Used No. Speeds
Volts/Ph/Hz
R.L. Amps.- L.R. Amps

Outdoor Fan Type
No. Used/Dia. (In.)
Type Drive/No. Speeds
CFM @ O.O. in W.G.
No. Motors- H.P.
Motor Speed Rpm
Volts/Ph/Hz
F.L. Amps

Outdoor Coil Type
Rows/F.P.I.
Face Area (Sq Ft)
Tube Size

Refr. Line Size Suction
Liquid

Outdoor Unit Dimen. Crated

Shipping Weight (Lbs)
Net Weight (Lbs)

CRHH75J-AE

208-230/3/60
27.16

Propeller
3/20

Direct/1
12131
3/.5
1625

208-23011160
4.1

Plate Fin
3/13
26.0
318"
1.125
3/8"

43x43x 112

1020

840



TROUBLESHOOTING CHART WHAT TO CHECK

SYSTEM FAULTS.
L,,(I Pesrre Toolt9

LmKI Pressure TooL

eT
eTL S

RkTXVSt

IO lFr

Re C
ELECTRICAL

Compress 0 0 Fan Oo Not Starl

Coflxesso Wdl Nol lart ut 0 Fan Runs

OO Fan Wm SI

Comp(ess Hums B Wo Star

I0 Blow Wo 1Starl

REFRIGERANT CIRCUIT BTA180D300A

NOTE: ONLY ONE CIRCUIT SHOWN.
MULTIPLE CIRCUITS FOR INDOOR
AND OUTDOOR COILS. INTERCONNECTING

TUBING "
’, ,’

OUTDOOR
COIL LPCD

,.,,ili / /-- INDOOR

) CO,L

l / _jCOMPRESSOR
PRESSURE

TAP
’,J k "r)’! I"

I--I
NOTE: TWO COMPRESSORS PER UNIT.

DRIER
ONLY ONE SHOWN.

NOTE: ONLY ONE CIRCUIT SHOWN.

The Trane Company
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TIN BTC-IN-3A

Cooling Unit
Packed System-Downflow

7-1/2 10 Ton

Models:
BTC090, 120F-G
BTC090, 120F-H

Library Service Literature

Product Section Unitary

Product Rooftop Air Conditioninl
Model

Literature Type Installer’s Guide

Sequence
Date March 1986

File No. SV-UN-RT-BTC-IN-3A 3/86
Supersedes BTC-IN-3 7/85
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Literature change history
BTC-IN-3A (March 1986)
Revised manuals for models carrying CSA certification

ALL phases ofthis installation must comply with NATIONAL, STATE & LOCAL CODES.

This booklet of instructions covers the BTC090 & 120F Single
Package Cooling Units. The format of this booklet is designed
to give the installer an easy reference to all phases of an
installation. Whetherthe installation is done byone installer, or
combination of tradesmen, the order of the instruction should
be followed.
These instructions do not purport to cover all possible con-
tingencies to be met in connection with installation. Should
further information be desired or should particular problems
arise which are not covered sufficiently for the purchaser’s
purposes, the matter should be referred to The Trane Com-
pany.
NOTE: Do not destroy or mutilate this booklet on completion
ofyour phase ofinstallation. Leave booklet at unit (weather
protected)for remaining installation.

A. INSPECTION
1. Check for damage after unit is unloaded. Report promptly,
to the carrier, any damage found to unit. Do not drop unit.

CAUTION: A set of "spreader bars" is required when,
hoisting the unit (prevents damage to sides and top). A 4"
standard width steel channel is recommended.

2. Check unit nameplate to determine if unit is correct for
application intended. Power supply must be adequate for the
unit and all accessories such as heaters and damper motor, if
installed.

3. Check to be sure the refrigerant charge has been retained
during shipment. Access to 1/4" flare pressure taps may be
gained by removing compressor compartment access panel.

B. LOCATIONS AND RECOMMENDATIONS

ROOF INSULATION.

ROOF DECK

ROOF MOUNTING CURB

CONCENTRIC

CONCENTRIC RETURN AIR DUC’I
DIFFUSER

From Dwg. 21C716328 Rev. 0

TYPICAL ROOFTOP INSTALLATION

The RoofMountingCurb is (factory assembled BAYCURB015)
(field assembled BAYCURB014), or a field fabricated curb
must be assembled and in place before unit is hoisted to the
roof.

Roof Mounting Curb {frame) must be installed on a flat,
level section of the roof {max. of 1/4" per foot pitch),
providing a level mounting surface for the unit. In addi-
tion, provide sufficient height above the roof to prevent
water from entering unit.

page 2

1. Be sure the mounting curb spans structural members
(trusses) of the roof, thereby providing sufficient support for
weight of the unit, curb and duct(s) plus any accessories
(factory or field installed). See illustrations on pages 2 and 3.

NOTE: Ifany internal accessories are to be added to the unit,
it should be done at the shop ifat all practical.

2. The space above the outdoor air discharge section of unit
should be unrestricted, see outline drawing for clearance.



B. LOCATIONS AND RECOMMENDATIONS (Cont.)
3. There must be at least 36" service clearance on sides olthe
unit and at least 42" from outdoor coil side to walls or other
restrictions to airflow.

a. Unit should be positioned so Roof-Run-Off water does not
pour directly on unit.

4. For "Roof Top Application," unit must be elevated above
roof with a mounting Curb or Frame.

5. Exhaust vents or other sources of contaminated air should
not be near unit air inlet, if outside air is to be introduced a
make-up air or the economizerventilation feature is to be used.
6. Check the handling facilities to insure the safety of person-
nel and the unit(s).
7. CAUTION MUST BE TAKEN AT ALL TIMES TO
AVOID PERSONAL INJURIES AND/OR DAMAGE TO
EQUIPMENT.

BTC090, 120F OUTLINE DRAWING
(AJl dlmensimm am in inches)

MOOEL NO. #1 #2 e3 #4 "A" "B" "C"

BTCOg0F 265 318 265 212 29-1/2 34-1/2 43-5/8

BTC120F 280 336 280 225 32 37 46-1/8

1. SECURB 8AYCUl015 FOR DUCT FLANGE DIMENSION OR
AY[XJCT001 CONCENTRIC SUPPLY & RETURN [JCT FOR DIMENSIONS.

2. IF TRANE CURB IS NOT USED, SEE INSTALLER’S GUIDE FOR DUCT
STARTER OIENSIONS.

3. COIVISUSTIBLE CONSTRUCTION, SERVICE ANO OPERATING
CEARANCES 36"0COMPRESSOR. FILTER AND HEATER CONTROL
SLOES, 42" TOCONOENSOR INLET SIDe. TOP CLEARANC NO

08STRUCTON.

4. INDOOR AIR SUPIY ANO RETURN OPENINGS ARE NOT THE [XJCT

SIZES. SEE CURB OUTUNE FOR DUCT SZES.

RIGHT SIDE

RIGH

iNDOOR END (FRONT)

REAR

42"

L/

LEFT SIDE INDOOR END (FRONT)

From Dwg. 210723909 Rev. 0
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C. UNIT MOUNTING
IMPORTANT: The insulated deck for use with RoofMounting
Curb BAYCURB015 or BAYCURB014 is secured, at the facto-
ry, to the bottom oftbe unit, under the outdoor coil section and
requires NO field assembly. See Installation Instruction
shipped with Curb for proper installation of roof-top accesso-
ries.

1. When the Curb and air ducts have been properly installed,
the unit is ready to be hoisted to the roof and set into position.
{CAUTION: "Spreader Bars" must be used when hoisting
unit.}

2. Apply a bead ofarchitectural grade caulking (field supplied)
at corners of curb to seal all voids, preventing water leaks.

3. Place 1-1/2" x 1/2" P.V.C. rubber gasket (supplied with
unit) on mounting curb as illustrated and in the Installatio
Instruction shipped with curb for correct placement of P.V.C.
gasket on mounting curb.

P.V.C. RUBBER GASKET
POSITION FOR UNIT PLACEMENT

cROOF
MOUNTING

SF..ALS APPLY P.V.C. RUBBER LAST TO

LEAKAGE CURB-DUCT JOINT From Dwg. 21C716339 Rev. 0

COMPRESSOR END
OF UNIT

SPREADER
BARS

INDOOR AIR END
OF UNIT

See detailed
drawing at
left below

INSULATED
Di=CK ON UNIT

uNrr BEING LOWERED INTO POSmONON MOUNTING CURB
LOCATING ANGLE "A"

ON UNIT

UNIT

\0’ "UNIT HOLD DOWN SCREW
/ 1/4 20 x 1-1/2 LG

(4 REQ’D)

CURB &
CORNER

FIGURE 2

right below

pDRIP FLANGE

EALING GASKET

OF CURB
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C. UNIT MOUNTING (Cont.)
IMPORTANT: The unit must be lowered into position. The
P.V.C. rubber gasket on the curb flange permits the unit to be
repositioned if required, without destroying the P.V.C. rubber
gasket affixed to mounting curb.

4. PLACING UNIT ON MOUNTING CURB There is a
locating angle (bracket) on the bottom of the unit, located
across the compressor end. This locating angle (bracket) is
formed to fit the mounting curb at the compressor end. See
illustration "A" on page 4.

With the unit side rails astraddle mounting curb, and locating
angle (bracket) in contact with the end of the curb, and by

maintaining contact at this point as unit is lowered, the unit will
align itself on the curb.
5. The unit side rails at the indoor air end of the unit will be
straddling the roof mounting curb an equal amount on each
side of the curb.
6. Insert the four(4) 1/4-20 x 1-1/2" long hold-down screws
shipped with curb. See illustration "A" on page 4.
IMPORTANT: Remove and discard the two (2) Baffles
from rear of unit, at the fork lift channel area.
7. After unit has been set in place and secured, proceed to
Electrical Connections section of instructions.

D. ELECTRICAL CONNECTIONS
1. To determine the electrical power requirements ofthe unit,

refer to the nameplate of the unit. The electrical power avail-
able must agree with that listed on the nameplate.
2. Provide an approved weatherproof disconnect either on

side of unit or within close proximity.
3. The power supply lines must be run in weather-tight

conduit to the disconnect, and into unit control box or Single
Power Entry box. Provide strain relief for all conduit with
suitable connectors.
4. Provide flexible conduit supports whenever vibration

transmission may cause a noise problem within the building
structure.
5. Be sure all connection are made tight and no naked wires

are exposed.
6. Groundthe unit internally as provided, see wiringdiagram

for location.

7. All electrical accessories must be installed and wired
according to the instructions packaged with that accessory.
8. Factory option on (BTC090, 120F) downflow models with

factory installed heaters (special order) "single circuit power
entry." See illustration.

The above electrical installation instructions items 1 thru 6
should be followed when making electrical connection to power
entry box terminal block on units with Single Branch Circuit
Power Entry.
9. Use color coded, low voltage, multi-wire cable to simplify

circuiting between unit and room thermostat.
10. Refer to the Field Wiring Diagrams on pages 9 and 10 for
electrically connecting unit and room thermostat together.
11. After all electrical wiring is complete, SET THE THER-
MOSTAT SYSTEM SWITCH IN THE OFF POSITION SO
COMPRESSOR WILL NOT RUN, and apply power by closing

HIGH VOLTAGE

SINGLE BRANCH CIRCUIT POWER ENTRY ON UNITS
WITH FACTONY iNSTALLED ILCTRiC HEATE

HIGH VOLTAGE
KNOCKOUTS From Dwg. 21C716265 Rev. 0

the system main disconnect switch. This will activate the
compressor sump heat. Do not change the Thermostat System
Switch until power has been applied long enough to evaporate
any liquid R-22 in the compressor oil (30 minutes for each
pound of R-22 in the system as shown on the nameplate).
Following this procedure will prevent compressor damage at
the initial start-up.
Record the "POWERAPPLIED DATA" on the designated lines
below.

Time AM Date
PM

By
(Electrician)
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E. CONDENSATE DRAIN PIPING

Do not use reducing fittings in the drain lines. The condensate
drain line must be:

1. Made of 3/4" pipe size.

2. Pitched -1/4" per foot to provide free drainage to conve-
nient drain system.
3. Trapped a pipe tee and clean out plug should be installed.
4. Must not be connected to closed drain system.

3/4" PVC OR COPPER
TUBING & FITTINGS

4" MIN.

MATERIALS
TEE

3 90 ELL
PLUG
6" NIPPLE

2 2" NIPPLE

3/4" NPT TO PVC OR
COPPER ADAPTOR

3/4" GALVANIZED
PIPE & FITTINGS

N. I2"3/-i’IN,
MATERIALS

TEE

PLUG
STREET ELL
5-1/2" NIPPLE

FB
DANGER: For personal safety, fan and motor must not be
rotating or energized.
1. Remove panels and place belt on motor and blower pulleys,
(Unit shipped with belt attached to blower pulley only.)
2. Loosen motor hinge and adjustment bolt and lit motor
pulley into belt. (See Figure 3.)
3. Adjust belt tension to a 1" depression midway between
pulleys using one finger (about 10 lbs. force).
4. Tighten hinge bolt and adjusting bolt.

DRIVE BELT ADJUSTMENT
AIRFLOW TABLE

Unit Model No.
Min. Airflow
CFM (Electric Heat
Max. Airflow
CFM (Cooling)

BTC090F

3000

3375

BTC120F

400O

4500

-ADJUSTING BOLT

IF NECESSARY TO CHANGE AIRFLOW:
NOTE: Caution, consult airflow performance data in Data/
Submittal to prevent overloading indoor blower motor.
1. Remove belt.

2. Loosen set screw that secures adjustable section of pulley.
3. Turn adjustable section of pulley until it meets stationary
section.

4. Turn adjustable section of pulley in a reverse direction until
set screw is in line with nearest flat. This position is zero (0)
turns open
5. Adjust pulley section to the required turns open to provide
required airflow. Tighten set screw to secure adjustable sec-
tion.

6. Reinstall belt.
7. Check that fan and motor pulleys are properly aligned and
check belt tension. /--HINGE BOLT

INDOOR BLOWER AND DRIVE MOTOR
FIGURE 3
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G. FILTER INSTALLATION
Shipped with each unit are four (4) 1" thick filters, located in
the Filter Racks. Access to the filters is made by removing the
filter access panel (see Figure 1) and sliding filter from rack.
NOTE: Units equipped with economizer damper section or
0-100% Fresh Air Damper section must be equipped with
permanent cleanablefilters.
1. ACCESS Place the System Switch of the Room Ther-
mostat or Disconnect Switch in the "OFF" position and remove
the filter section access panel.
2. Check that filters are clean.
NOTE: Do not operate unit without thesefilters in place.

H. AIR DUCTS
All conditioned air duct work must be insulated to minimize
heating and cooling duct losses. Use a minimum of 2" of
insulation with a vapor barrier. The outside duct work must be
weatherproofed between the unit and the building and should
be insulated with a minimum of 2" of insulating material.

I. CHECKOUT AND
OPERATIONAL PROCEDURE

Final phases of this installation are the unit Operational and
Checkout Procedures which are found on pages 11 and 12 of
this instruction.

ECONOMIZER CONTROL CHECK-OUT
1. Set minimum position potentiometer (if used) to allow

outdoor air damper to go to FULLY closed position. Poten-
tiometer located on top ofdamper drive motor. (OPEN &
CLOSE).
2. The following check-out steps for the economizer can be

performed only if the outdoor air conditions are to the left of
shaded area on psychrometric chart. See Chart.
3. Set indoor thermostat to satisfied position and apply power

to unit.

4. Set minimum position potentiometer (MPP) to full open
position. Outdoor air damper should open approximately half
way.
5. Set MPP to close position. Outdoor air damper should

close.
6. Set indoor thermostat to call for cooling.
CAUTION: Compressor will start. Avoid rapid cycling of
compressor during check-out ofeconomizer dampers.
7. Set mixed air control to 10 below outdoor temperature

(factory set at 55 F.) and turn the enthalpy control knob to the
"A" setting (full clockwise). If the outdoor temperature is less
than 75, the compressor will stop and outdoor damper will
move to full open. If outdoor temperature is too high for
enthalpy control to switch, the wires to terminals 1 and 3 on the
control can be switched to verify proper operation. See illustra-
tion on page 8 for location of enthalpy control knob.
8. Set indoor thermostat to satisfied position, stoppingindoor

blower. Fresh air damper will close and return air damper will
open.

ENTHALPY CONTROL SELECTION CHART

CONTROL
SETTING

D

C

c,,,,

--5O

DETERMINING CONTROL SETTING: -80

A. DETERMINE THE MAXIMUM COMBINATION OF
RELATIVE HUMIDITY AND TEMPERATURE CON-
SIDERED ACCEPTABLE FOR THE INSTALLATION.
B. LOCATE THE PERCENT RELATIVE HUMIDITY ON
THE LEFT HAND SCALE.
C. LOCATE THE AIR TEMPERATURE (DRY BULB) ON
RIGHT HAND SCALE.
D. ORAW A STRAIGHT LINE BETWEEN THESE TWO
POINTS.
E. ADJUST THE ENTHALPY CONTROL TO THE
SETTING INDICATED ON THE CONTROL sEarING
SCALE.

-6O

bJ

ECONOMIZER CONTROL SELECTION
& PSYCHROMETRIC CHART

Below set point Economizer will function.
Above set point Compressor will operate.

page 7



ECONOMIZER CONTROL CHECK-OUT (Cont.)
9. Set indoor thermosLat Lo call for cooling. Allow time for

fresh air damper to open completely. Turn enthalpy control
knob counter-clockwise past "D" position. Fresh air damper
will close completely.
10. Determine the supply air temperature required for your
application and set the "mixed air control" to that tem-

perature. Normally it will be 55F. to 65F. (factory set at
55 F.). Set the enthalpy control per illustration below. If max-
imum combination of relative humidity and temperature is not
known, set enthalpy control to the "B" setting.

11. Without a call for cooling, ADJUST the minimum position
potentiometer, if used, to provide the minimum fresh air desir-
ed (fresh air ventilation).

ECONOMIZER/DAMPER SYSTEM
The economizer accessory is factory assembled and is com-
posed of the following items: 0-100% fresh air damper,
damper drive motor, pre-set damper linkage, enthalpy
control, high and low voltage polarized plug for electrical
connections. The barometric relief damper is a separate
accessory.

The system is completely automatic. When outdoor air
temperature is low enough, the economizer can be utilized
for free cooling by its switching off the compressor and

bringing in outdoor air on a call for cooling from the room
thermostat.

The enthalpy control is a humidity biased, outdoor dry bulb
temperature device to provide good comfort control to con-
ditioned space. The damper motor operates on 200/230/460
volt power source. The polarized plug will match the volt-
age of the unit to the correct voltage tap in the damper
motor. See illustration below which depicts airflow during
the free cooling cycle.

RETURN
AIR

CONDITIONED
SUPPLY AIR

ECONOMIZER CAPILLARY
BULB 8 CLIP

From Dwg. 21C716385 Rev.
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I"
FIELD WIRING DIAGRAM FOR BTCO90.120F WITH SUPPLEMENTARY HEATERS AND

MANUAL THERMOSTAT

SINGLE PACKAGE
CONDITIONER

VOLTAGE
TERMINAL

(SEE

THERMOSTAT

Icln.I I*, RAY.Xl.I"EIYEIY’ ’.’-BASE

NOTES:

1. PONER WIRING ANG GROUNDING OF
EQUIPMENT MUST COMPLY WITH LOCAL
CODES.

2. BE SURE POWER SUPItJES AGREE
EQUIPMENT NAMEPLATES,

3. SEE PROOUCT MANUAL FOR SELECTION
AND INSTALLATION OF SUPPLEMENTARY
HEATERS.

4. LOW VOLTAGE (24V.) FIELD WIRING MUST
BE 18 GA. AWG MINIMUM.

5. IF OUTDOOR THERMOSTATSAf USED,
CONNECT IN ACCORDANCE WITH
INSTRUCTIONS SUPPLIED ON HEATER
WIRING DIAGRAM.

6. THIS POLARIZED P.UG HAVING BROVVN ANO
WHITE LEADS IS ONLY ON HEATERS HAVING
SUFFIX "A" AFTER MODEL NO, LEAVE
JUMPER BETWEEN TERMINALS & FOR
THIS APPLICATION.

From Dwg. 21C756592 Rev. 0

FIELD WIRING DIAGRAM FOR BTCOgO,120F WITH SUPPLEMENTARY HEATERS AND
AUTOMATIC THERMOSTAT

AIR CONDITIONER
POWER SUPPLY /

AIR CONBTIR

VOLTAGE

AIR NDR
TERMINAL

NTX

HEI’ER POWER
SUPPLY PR
LOCAL C0OES

21A724005|

NOTES:

1. POWER WIRING AND GROUNDING OF
EQUIPMENT MUST COMPLy WITH LOCAL
CODES.

2. BE SURE POWER SUPPLIES AGREE WITH
EQUIPMENT NAMEPLATES.

3 SEE PRODUCT MANUAL FOR SELECTION
AND INSTALLATION DE SUPPtMENTARY
HEATERS

4. LOW VOLTAGE (24V) FIELD WIRING MUST
BE 18GA. AWG MINIMUM.

5. WIRING LEGEND:

VOLTAGE FIELD
LON VOLTAGE FACTOflY

HEATER THERMOSTAT(R) HEATER AMPS/LINE(R)

HA-1 HA-2 280/240V 480V

10 .36 20.8/24 12
20 .36 41.8/48 24
30 .36 .36 62.4/72 36
40 .36 .36 83.2/g8 48
50 .12 .12 104/120
60 .12 ,12 125/144 72

NOTES:

SEE HEATER WIRING DIAGRAM ON HEATER.

2. SEE HEATER INSTALLED NAMEPLATE ON UNIT.

HA SETTINGS NOT REQUIRED WITH HEAT PUMPS.

From Dwg. 21A724003 Rev. 0

From Dwg. 21C756626 Rev. 0

page 9



FIELD WIRING DIAGRAM FOR BTCO90,120F WITH SINGLE BRANCH CIRCUIT
POWER ENTRY AND FACTORY INSTALLED ELECTRIC HEATERS

FIELD CONNECTION
BOX FOR SINGLE
POINT POWER
ENTRY UNIT

ROOM THERMOSTAT
B&YXlOS WITH
SUB BASE BAY’ZOXlO4
SET HA IR DI. A724005

SUPPLY PR LOCAL
CODES From Dwg. 21C756638 Rev. 0

UNIT MODEL

BTC090C300
BTC090F36O

BTCOgGC3A0

BTC090F3A0

BTC090C400
BTCO9OF400

6TCOg0C4A0

BTC090F4A0

(R) HEATERS

KW VI)LTS

10 240
20 240
30 240
40 240
50 240
60 240

10 240
20 240
30 240
40 240
50 240
80 240

10 48O
2O 48O

5O 48O
8O 480

10 480
2O 480

50 480

MIN. CIR. (R) MAX. (RECM,)
AMPACITY FUSE SIZE

45 6O
64 70
94 100
124 125
154 175

67 70
97 100
127 150
157 175
187 200

32 35
47 50
62 70
77 80

23 30
33 35

63 70
78 8O

UNIT MODEl.

BTC120C36O
BTC120F300

6TC120C3A0
BTC120F3A0

BTC120C400
BTC12OF400

6TC120C4A0
BTC120F4A0

10 240
20 240
3O 24O
40 240
50 240
6O 24O

10 240
2O 24O
30 240
4O 24O
50 240
6O 240

10 480

10 48O
2O 480

5O 480

NOTES:

(R) MIN. CIO, (R) MAX. (IIECM.)
AMPACITY FUSE

6O 6O
66 80
97 16O
127 150
157 175
187 200

67 80

129 150
159 175

26 35

63 70
78 6O
93 100

49 50
64 70
79 80

SEE HEATER NAMEPLATE AND HEATER INSTALLED NAIPLATE FOR

KW/VOLTS.
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECTS CLOSED (ON)

Otx ion:

1 Sump Heat X X X
2 Indoor Fan Operation X X X X
3 Cooling (1st Stage) X X X X () X
4 Cooling (2nd Stage) X O X X X ( ( X
5 Check Performance& X X X X X X X

Charge

6 Heating O(lst Stage) X X

7 Heating (2nd Stage) X X
8

USE CHARTS ATTACHED TO O.D. UNIT

X

X
Inform owner on how to operate system and what to expect of it.

Set thermostat to desired operating position before leaving.

X

X

X

X

Also Set thermostat dial to call for cooling or heating as necessary.

Check, only, if an Accessory Electric Heater has been installed.

Turn Temperature Selector lever down until 2nd compressor starts.

If the unit is equipped with Economizer system either the compressor or the Economizer will operate. See page 10
Not applicable if 20 KW (or less) Accessory Electric Heater has been installed.



CHECKOUT PROCEDURE
After installation has been completed, it is recommended that the entire system be checked against
the following list:

1. Check for secure anchoring if it is Roof Top or Ground Level application
2.Check all field wiring to make sure connections are: (1) secured tightly, (2) electrically

insulated, (3) isolated from each other and other metal parts and (4) unit has been
properly grounded ........................

3.Check that all penetration holes in structure have Ir lsl ih"f’ls’hing" (r" u’iva’lrt
in accordance with local building codes ......................................

4.Check power supply to see that it is correct for unit requirements
5.Check to be sure all tools and debris around, on top, or under unit have been removed
6.Check thermostat’s thermometer accuracy (check against reliable thermometer). Adjust per

instructions with thermostat
7oCheck for return air filter installation and that the supply and return registers are not blocked
8.Check that drain lines are draining freely. (Pour water in drain pans.)
9.Check for proper belt tension and adjustment on pulleys. (See Blower Adjustment

in instructions) ........................................................
10. Check that unit panels are in place and secured

FINAL AND OPERATIONAL CHECK

IMPORTANT: To prevent compressor damage which may result from the presence of LIQUID

refrigerant in the crankcase, these procedures should be followed at initial Start-Up and at any time the

power has been off for 12 hours or more.
1. Before proceeding with this "Operational Check," go to "Electrical Section" of this instruction

to determine the time sump heater has been "ON," and make entry on the designated lines, in

Step 2.
2.Start-Up Time A.M./P.M. Power Applied Time A.M./P.M. Time

Lapse Hours Minutes.
3.If Steps 1 and 2 cannot be used, then place thermostats system switch in the "OFF" position
and apply power by closing system disconnect switch. This energizes compressor heat and

evaporates the liquid in the crankcase. TO EVAPORATE LIQUID ALLOW AT LEAST ONE-HALF
HOUR PER POUND (R-22), AS SHOWN ON UNIT NAMEPLATE.

4.Except as required for safety while servicing: DO NOT OPEN SYSTEM DISCONNECT SWITCH.
5.After completing above procedures, turn to page 11 for Operational checkout of sys-
tem(s).

SUPPLEMENTARY HEATERS CHECKOUT PROCEDURES, IF INSTALLED

IS HEATER CIRCUITED ACCORDING TO "NEC" & LOCAL CODES?

1. Be sure the disconnect switch is "OFF" and safety label (if any) is attached
2. Check on field high and low voltage wiring for sound connections, correct terminals and grounding
according to codes .................................

3.Check circuit(s) protection (if field supplied) for proper size per nameplate specifications
4.Check control box panel in place and secured

NOTE: OPERATION OF HEATERS MUST BE CHECKED DURING THE OPERATION CHECK OF THE
TOTAL SYSTEM.

The Trane Company
Light Commercial Unitary Division
Guthrie Highway
Clarksville, TN 37040

Technical Literature Printed in U.S.A.
P.I.
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Literature Change History
BTC-M-3A (March 1986)
Revised manual for models carrying CSA Certification.

A single package unit is designed primarily for cooling. Supplemental heat may
be used to provide for heating loads. The sequence of operation is as follows:

COOLING
With the disconnect in the "ON" position, current is
supplied to the sump heaters and control trans-
former. The sump heater supplies heat to the com-
pressorto prevent liquid refrigerant from migrating to
the compressor during the "OFF" cycle. The trans-
former steps down the voltage from 200, 230V and
460V to 24V on the low voltage control circuit.
The cooling cycle is energized on a call for cooling,
the first stage mercury contact closes completing a
circuit through the low voltage side of the trans-
former that is marked R on the schematic. With the
system switch in the automatic position and the cool-
ing contact closed, voltage is supplied to the Y termi-
nal in the low voltage circuit and from the Y terminal
to the main starter, provided the High Pressure Cut-
out, & the Evaporator Defrost Control contacts are
closed. The circuit is completed to the other side of
the transformer. When energized, the main starter
will close the high voltage circuit to the outdoor fans
& the compressor.
The indoor blower is picked up simultaneously
through the G terminal of the thermostat, which pro-
vides a circuit through the thermostat to the fan relay
closing F contacts in the blower motor circuit.

Provided all fuses are O.K. and overloads are not

tripped, the unit will operate and refrigerant will flow
as a hot gas from the compressor to the outdoor coil
where it is condensed into a liquid. From there it
passes through a dryer to the evaporator Expansion
Valve and on into the evaporator coil where it
removes (absorbs) heat from the air that is being
moved over the coil surface. The heated gas then
returns to the compressor to repeat the cycle again.

These units have an evaporator defrost control which
prevents ice build up on the indoor coil (which would
reduce the capacity of the unit). This control cuts off
the compressor when its temperature setting is
reached and allows the indoor air to continue to pass
through the coil thereby defrosting the coil. At the
evaporator defrost control reset setting, the com-
pressor will start again. This condition normally only
exists at low outdoor ambients.

There is an outdoor fan thermostat in the inboard fan
(A) circuit which will open if the outdoor temperature
falls below its setting (50F.), thereby stopping this
fan and allowing the condensor temperature and
pressure to build up to a more normal, efficient oper-
ating level. If the OD temperature increases above
60F., the thermostat will again close and start the
fan.

HEATING
Supplemental Electric Heaters may be installed as
accessories for use with this unit. There are several
models to choose from and the operation ofthe mod-
els may vary as follows: Some models operate off the
heating contact of the thermostat which energizes a
relay which closes the power .circuit to the first bank
of heaters. Subsequent banks are energized through
the outdoor thermostats which have different ON
temperature and separate relays.

Supplementary Heaters are installed at the outlet of
the indoor blower. Depending on the size of electric
heater used, they could be operated as either single
or two stage heaters. A polarized plug is used to plug
into the thermostat circuit; however, each bank of
heaters has its own circuit fuses in the high voltage
line circuit. On a call for heat, the first stage is ener-
gized through the (Wl) terminal and the closing ofthe
(TSH-1) thermostat heating contact. This circuit
picks up (LA) lock-in relay, which in turn energizes
both the AH and BH contactors. The wiring diagrams
show an (ER) Electric Heat relay. This is only required
when heaters are used on Heat Pump systems. On
cooling only units it should be disregarded. Provided
all limit switches are closed, the contacts of both

these contactors will close the high voltage circuit to
the first two banks of heaters simultaneously; how-
ever, only the first bank of heaters will be energized.
This is the first stage heating. Ifthe room temperature
should drop another degree the second stage ther-
mostat contact (TSH-2) will close picking up the
second lock-in relay (LB) thereby energizing the sec-
ond two contactors (CH) and (DH). Since the last
(ODT) outdoor thermostat has been jumpered, the
last bank of heaters will be energized so as to provide
additional heat at ID temperatures above 45F. As
soon as the outdoor temperature drops to the set-
tings ofthe ODT’s still in the circuit, the other banks of
heaters will be energized in turn.

It is important to note that the first and second stage
lock-in relays are wired in series with the indoor fan
relay contact. Therefore, if the fan relay has not been
energized, the electric heaters will not function.
There must be indoor airflow a’t all times when the
electric heaters are energized. ’Should airflow be
interrupted at any time, temperature would increase
to the limit switch (TCO) orfuse setting cutting off the
heaters until airflow can be restored.
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FRESH AIR DAMPER DAMPER MOTOR CONTROL
To provide for fresh air and to take advantage of cool
outdoor air either of two damper controls may have
been added to the system along with both return air
and fresh air dampers.
One of these controls consists of a damper motor
which is operated by a potentiometer located on a
wall in the conditioned space which is manually set at
desired percent of fresh air. On still another, the con-
trol is automatic using an economizer control which
operates the opening and closing of the dampers
using a capillary tube thermostat which senses the
temperature of the return air as it enters the cooling
coil. It opens and closes the dampers to maintain a
temperature setting selected on the control of the
damper motor.
Both the condensing units and the Damper controls
are picked up through the cooling contacts of the
Thermostat; therefore, once the thermostat is satis-
fied, both will shut down and the dampers will return
to the minimum open set position. Maximum operat-
ing economy with minimum equipment expenditure
can be realized by operating the system in response
to a signal from the thermostat. In heating, the econo-
mizer is automatically locked out and the dampers
return to minimum air for ventilation. When the out-
door air temperature is below the changeover tern-

perature, the compressor is locked out. If the cooling
contacts close, the dampers are modulated by the
mixed air temperature controller. When the outdoor
air temperature is above changeover temperature the
outdoor air dampers are closed to their minimum
position and the compressor is controlled by the
thermostat.

The damper motor is proportional acting and will
position the damper at any point between fully open
and fully closed to the demands of the mixed air
controller.

An enthalpy economizer switch is used to control the
air dampers. It responds to both the dry bulb tem-
perature and humidity, allowing the use of outdoor air
at a higher temperature for free cooling when the
humidity is low. It functions as the first stage of
cooling. On a call for cooling and if the outdoor air is
below set point of the enthalpy control, the dampers
are operated by the controller and the outdoor air is
allowed to enter and mix with the recirculated air. If
the indoor temperature increases the second stage
cooling contact will close and start the compressor. If
the outdoor air enthalpy increases to the set point of
the entalpy controller the dampers will return to mini-
mum ventilation air position.

OPERATING INSTRUCTIONS
There are three basic types of thermostats used to
control indoor temperature with a central air condi-
tioner. (1) The COOLING ONLY thermostat controls
the central air conditioner only. (2) COOLING ONLY
with a fan system switch and (3) the HEATING/
COOLING thermostat controls both the central air
conditioner and heating system.
Identify your thermostat from the pictures on page

four (4). Note the location of the temperature selector
dial, the "fan switch", the "fan system switch" and
the "system switch". Also note that all thermostats
have a "temperature selector dial", some ther-
mostats have a "fan switch" and all HEAT/COOL
thermostats included a "’system switch". (All ther-
mostats also include a thermometer to indicate room
temperature.)

THERMOSTAT OPERATION
1. TO SELECT COOLING Heat/Cool ther-

mostat position "system switch" to COOL
position. Cooling Only with system fan switch
position switch to AUTO position. Note that on
both types of thermostats when the switch is in
the "’OFF" position the cooling system is in-oper-
ative.
TO SELECT THE DESIRED TEMPERATURE
(all thermostats) Simply position the tem-
perature selector until the pointer indicates the
desired temperature. If "COOLING" has been
selected and the room temperature .is above the
temperature you have selected, your central air
conditioner will begin to supply conditioned air

and will continue to do so until the selected tem-
perature has been reached.

If "HEATING" has been selected and the room
temperature is below the temperature you have
selected, the heating system will operate and
continue to operate until the selected tem-
perature has been reached.

TO SELECT FAN OPERATION (thermostats
with fan switch) Position fan switch to
"AUTO" for normal fan operation. With the fan
switch in this position, the fan will operate as
required by the cooling or heating system, auto-
matically. Note that the fan switch has only two



THERMOSTAT OPERATION (CON’T)
positions, "ON" and "AUTO.’" The word "FAN"
is used to identify the switch only. Best results
are usually obtained with the fan switch in the
"AUTO" position for both heating and cooling.
However, if continuous fan operation is desired,
position the fan switch to the "ON" position.
(Note thermostats which do not have the fan
switch feature will operate the fan on "AUTO"
only.)
System fan switch is the same as above when in
"AUTO" position; for continuous fan operation
set switch to "FAN" position.

After the System has been installed it is put through
an "OPERATIONAL CHECK-OUT" procedure. How-
ever, there could be a significant time lapse prior to
occupancy of the structure. During this time there
may have been a power interruption, therefore, if the
unit is not operating at the time of occupancy, read
and follow instructions under COOLING; item b.
If these has been no discontinuance of power after
the initial start-up, the unit will need only periodic
maintenance, and manual changing of the room ther-
mostat to "HEAT" or "COOL" as required.
When using the Automatic Thermostat, manually
changing to "HEAT" or "COOL" is not required.
COOLING The System (when in "Cooling") will
begin removing heat and humidity immediately after it
cycles on, but may require several hours to obtain
desired conditions. In order to control both tem-
perature and humidity, it is desirable to permit the
equipment to operate automatically (controlled by
thermostat).
Use exhaust fans and hoods in areas where exces-
sive heat or humidity is generated.
CAUTION: Exhaust fans and/or heat producing
equipment are normally taken into accountwhen
sizing System equipment. Any additional
exhaust fans or heat producing equipment will
require:
1. Additional cooling/heating equipment or
2. Some means of controlling the loss of condi-

tioned air from the space.
Do not block supply or return registers.
Let the thermostat control the System. The use of
window shades, venetian blinds, awnings, etc. will
keep out the direct rays of sunlight, and reduce the
load on the unit.
To shut down the system for vacation:
a. Position System Switch to the "OFF" position.

Do not turn power off at main disconnects.
The compressor utilizes crankcase heaters that
operate on line voltage.

b. If the power to the compressor has been off for
more than four hours position the System Switch
to the "OFF" position and do not put the system
in operation until power has been restored to the
compressor’s (crankcase heaters) for at least 1/2
hour per pound of refrigerant in unit. (See unit
nameplate.)
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LOCKING COVER
The locking cover as shown below, is an optional
accessory. It fits over your thermostat, and is locked
with a key. It is designed to prevent any tampering or

accidental shifting of the exposed Selector Levers,
Fan or System switches, once they have been prop-
erly set.

SIDE VIEW REAR VIEW
COVER AND BASE COVER

BoT’r0 VE
COVER

PROTECTIVE CONTROLS
NOTE: ALL OF THESECONTROLS MAYNOTBEINSTALLED ON YOUR UNIT, CHECKELECTRICAL SCHEMATIC

EVAPORATOR DEPROST CONTROL (EDC)

This control is located in the indoor section of the
Package Unit, or in the Air Handler of Split Units. The
control’s sensing tube is imbedded vertically in the
evaporator coil, near the center. This device will stop
the compressor if the indoor coil temperature drops
below its setting. The indoor air will still circulate
across the coil, bringing the temperature of the coil
back up to the cut-in temperature of the evaporator
defrost control.

LOW PRESSURE CUT-OUT (LPCO)

This control’s sensor is located in the suction (gas)
line, near the compressor. This control will stop the
compressor and the condenser fans if suction pres-
sure drops below the Low Pressure Cut-Out setting.
Once the suction pressure has returned to normal,
the compressor and condenser fans will cycle back
on,

INTERNAL PRESSURE RELIEF VALVE (IPR)

The compressor design incorporates an internal
pressure relief valve. The valve operates on a pres-
sure difference between the discharge and suction
pressure to prevent compressor overloading, there-
by prolonging the life of compre.ssor.

EXTERNAL OVERLOAD PROTECTOR (XOL)

This thermal device is located in the compressor
terminal box. It will shut off the compressor if the
compressor current draw exceeds its setting.

INTERNAL OVERLOAD PROTECTOR (IOL)
This device is a current/thermal actuated warp
switch, imbedded in the compressor motor wind-
ings. It will shut off the compressor if the temperature
of the compressor motor windings exceeds its
design trip temperature.

COMPRESSOR MOTOR THERMOSTAT (TM)

This device is a circuit breaker temperature switch
imbedded in the compressor motor windings. It will
shut off the compressor if the temperature of the
compressor motor windings exceeds its design trip
temperature.

NOTE: These safety devices (XOL, IOL, & TM) will put
the compressor back in operation once the compressor
motorheathas droppedbelowthe trip setting; however,
a check of the refrigerant ,nd electrical systems should
be made to determine the cause, and THEN COR-
RECTED///
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INSPECTIONS
A routine of monthly and seasonal inspections should be established. On the page below is a chart to help in a
thorough check of the unit and its operation.

CAUTION: For your personal safety be sure to turn the electric power off at the main disconnects for both
SYSTEM and HEATER accessories before removing any access panels, or attempting any maintenance, in-
spection, or service operation.

CAUTION: These procedures should be performed by Trained Technicians only. Normal precautions should
be observed in making each check.

SUGGESTED CHECKLIST FOR ROUTINE INSPECTION
COMPONENTS CHECK

a. Anticipator Setting(s) may be found on the unit
1. Thermostat Operation wiring/schematic diagram located on inside of

control box cover.
b, Proper Calibration

2. Loose, Worn or Misaligned Visually check and replace or adjust as required.
Pulley

3. Loose, Worn Fan Belt(s) Visually check and replace or adjust as required.

4. Loose Electrical connections Visually check and tighten or replace terminal
leads if needed.

5. Wiring deterioration Visually check and replace as required.

6. Refrigerant Oil Traces Check for refrigerant leaks.

7. Torn Insulation Visually check and replace as required.

8. Loose or lost Screws Visually check and tighten or replace where
needed.

9. Unusual Noise or Vibration Determine cause and correct by adjustment or
replacement of defective part.

10. Dirty or clogged Air Filters Check for accumulated dirt and debris, clean
or replace.

1. Crankcase Heater Operation Heater should be hot to the touch
(if power is on).

NOTE: Power should be available to the sump heater continuously or for at least
1/2 hour per lb. of refrigerant, prior to start-up of compressor.

12. Painted Surfaces Visually check, clean and paint as required.

13. ’Roof Flashing and Caulking Visually check, repair as necessary.

14. A suggested form for recording Fill in data when maintenance
routine inspection will be found is performed
on page 13.

VENTILATION
Too much ventilation may result in:

1. Excessive equipment loading.

2. Higher operating cost.

3. Loss of indoor temperature and humidity control.

Too little ventilation may result in:

1. Excessive smoke, fumes and odors.

2. Stale air.



1. AIR FIETER
Filters should be inspected each month and
cleaned or replaced as required.
NOTE:/f you have a clogged filter indicator fight
on your thermostat (’ask your installing dealer),
clean or replace riflers when the fight indicates.

Filters must be located in the return air system. If
you are not sure of the location, ask your install-
ing contractor or servicing dealer to show you
where they are located and how to replace them.

Filter types and How to Clean:
A. Plastic Foam Type Wash in warm water and
reinstall.
B. Glass Fiber (Throwaway) Replace as often
as required.
C. Aluminum (Coated Type) Wash in soap and
water and allow to dry; spray with coating as per
manufacturer’s instruction

2. OILING OF MOTORS
A. INDOOR BLOWER MOTOR
Some blower motors used for indoor airflow re-
quire oiling once each year. Use a good grade of
SAE 20 nondetergent oil. Six (6) to ten (10) drops
in each of the two bearings is usually sufficient.
Most motors are permanently lubricated and re-
quire no oiling. (If your motor has oil holes or
tubes, it should be oiled.)

B. OUTDOOR FAN MOTOR
Outdoor motors having oil ports should be oiled
by your servicer annually, using same grade and
quantity of oil used for indoor motors.
NOTE: Bali bearing type motors are permanently
lubricated and will not require oiling with normal
usage.

C. COMPRESSOR MOTOR
The compressor motor is part of the sealed sys-
tem and requires no oiling.

3. BELT DRIVE BLOWERS
Check fan belt tension and examine the belt for
cracks, breaks, or misalignment at least twice a
year. (1/2 to 1" free movement midway between
the pulleys is the proper tension). Replace any
belt that shows damage or excessive wear. Check
belt tension after two weeks of use as a new belt
will stretch and may require adjusting.

Where multiple belts are used, all belts should be
replaced when one or more shows excessive
wear or defects. This assures equal tension on all
belts. Buy matched sets for best performance.

4. CLEANING HEAT TRANSFER COILS
Check all refrigerant coils at least twice each year
and clean as required.

Coils may be cleaned by useof:
A. Steam (low pressure)
B. Detergent and Water
C. Compressed Air

CAUTION:
Care must be used when cleaning coils to avoid
damage to fins. Be especially careful with Spine
Fin coils.

5. CLEANING BLOWER WHEELS
Check blower wheels ever six months and clean
as required. Do not attempt to clean blower wheel
unless all power to unit is OFF!
Method of Cleaning:
A. Vacuum Cleaner or brush
B. Water and detergent
C. Compressed air

6. CONDENSATE DRAIN LINE
The condensate drain system should be visually
inspected each time the air filters are inspected
(minimum of once each month). If there is any evi-
dence of water overflow, drain lines should be
cleaned and/or condensate pump checked for
proper operation.

7. FRESH AIR DAMPERS
A. Fixed Dampers:

If fixed or preset dampers are used to intro-
duce fresh air into the building, it may require
seasonal adjustment to obtain proper airflow
and maximum comfort in the conditioned
space.
Dampers should be inspected periodically for
obstruction to airflow.

B. Motorized Automatic Dampers:
Dampers and linkage should be inspected and
lubricated at least once each year.
Control circuit and motors should be checked
once each year for proper operation.

8. GENERAL INSPECTION
In addition to items thru 7, it is a good mainte-
nance practice to physically and visually check
the following during routine or periodic inspec-
tion.

9. TORN OR DAMAGED INSULATION
Insulation should be secured to the metal surface
at all times. If insulation has been torn it may be
re-attached by using duct tape. If pieces are
missing then the missing section must be
replaced.

10. FLASHING OR CAULKING
Wherever it has been necessary to penetrate the
exterior surface of the structure, some type of
weather-proofing must be done to the cavity.
Check to be sure these places are sealed against
the weather.



SERVICE
To service a unit efficiently the servicer must be able to diagnose the problem and its cause. Some of the causes

and effects you should be aware of are listed on pages 8 and 9.

For proper procedures and replacing of parts it is recommended that "SERVICE MANUAL" 18-BBO9E1, and

"SERVICE PROCEDURES MANUAL" 18-HHO3E1 be obtained through your Trane Sales and Distribution

Centers.

DIAGNOSTIC CHART FOR COOLING
COOLING PROBLEMS POSSIBLE CAUSE WHAT TO CHECK

INDOOR AND OUTDOOR

EQUIPMENT INOPERATIVE

INDOOR BLOWER MOTOR WILL

NOT START COMPRESSOR

OPERATES

INDOOR BLOWER MOTOR

CYCLES ON INTERNAL

PROTECTOR

LOW INDOOR AIRFLOW

COMPRESSOR WILL NOT START

BUT INDOOR BLOWER

OPERATES

COMPRESSOR MOTOR HUMS

BUT WILL NOT START

SHORT CYCLING OF

COMPRESSOR

COMPRESSOR OPERATES

CONTINUOUSLY (INDOOR

TEMPERATURE BELOW

THERMOSTAT SETTING)

1. Power off

2. Defective control voltage

transformer or wiring

3. Defective thermostat

1. (a) Faulty unit wiring

(b) Loose wiring connections

2. Defective fan relay, capacitor

or contactor

3. Defective motor

1. Improper voltage

Check disconnect, fuses or breakers

Check for control voltage. Repair or

replace.

Replace thermostat

(a) Check wiring per wiring diagram

(b) Tighten terminals and wiring

connections

Check control voltage. Replace

defective component.

Check current draw of motor.

Check voltage at motor terminals

2. Defective motor Check current draw of motor

3. Belts too tight Loosen so belts can be depressed 3/4"

4. Motor overloading Adjust pulley Replace with larger motor

1. Dirty filters Clean or replace

2. Dirty coils Check visually clean or replace

3. Improper pulley adjustment. Adjust for proper airflow

1, Incorrect thermostat setting

2. Compressor overloads or

internal thermostat open

3. High or low pressure which-

cut out open ever used

1. Low voltage

2. Compressor motor has open or

shorted windings

3. Tight compressor. (mechanical stall)

Adjust thermostat

Check supply voltage, current draw

each winding.

Reset and check head

or suction pressures

Check voltages at each compressor

terminal when compressor trying to start

Make continuity check with a reliable

ohmmeter. (make sure compressor has

cooled enough to permit internal motor

protectors to reset).

Condemn and replace compressor only

after all methods of starting compressor

electrically have failed.

1. Defective thermostat Replace thermostat

2. Safety controls tripping. Check controls

3. Compressor overloads tripping. Compressor amperage & overloads

1. Improperly adjusted or defective

thermostat

2. Defective compressor contactor

Adjust or replace

Welded contacts

8



DIAGNOSTIC CHART FOR COOLING (CON’T)
POSSIBLE CAUSECOOLING PROBLEMS

COMPRESSOR OPERATES
CONTINUOUSLY(INDOOR

TEMPERATURE ABOVE

THERMOSTAT SETTING)

LOW SUCTION PRESSURE

HIGH SUCTION PRESSURE

HIGH HEAD PRESSURE

1. Low refrigerant charge

2. Low suction pressure

3. High head pressure

4. Improperly sized equipment

5. High return air temperatures

6. Defective compressor

1. Dirty filters

2. Insufficient air

WHAT TO CHECK
Check suction & head pressures

(See reasons for low pressure)

(See reasons for high pressure)

Check for capacity requirements

Check fresh air in!ake
Check operating pressures & amperage

Clean or replace

Check dampers and registers
Check pulley setting. Check for
loose blower belts.
Check for dirty coils

3. Low refrigerant charge Check for leaks and repair

4. Faulty expansion valve Replace defective valve or power
element

5. Defective fan motor Replace motor or repair

1. Excessive load on unit Check for high indoor air flow
Check for high return air temperature

2. Defective compressor Check for low head pressure
Check for low amperage draw

3. High head pressure Check for condensor air flow
Check for excessive refrigerant

4. Faulty expansion valve Replace defective valve or power element
1. Excessive load on unit Check for high indoor air flow

Check for high return air temperature
2. Condenser surface clogged or dirty Clean

3. Defective condenser fan motor

4. Overcharge of refrigerant

Repair or replace

Check performance chart. Purge gas
until conditions balance and correspond
to chart

DIAGNOSTIC CHART FOR HEATING
HEATING PROBLEMS

INDOOR AIRFLOW PROBLEMS

ELECTRIC HEATERS

INOPERATIVE

ELECTRIC HEATERS
INOPERATIVE

POSSIBLE CAUSE WHAT TO CHECK

SEE A, B, C & D COOLING PROBLEMS

1. Power off

2. Heating element

3. Relay

4. Temperature protective devices

Check disconnects, fuses & breakers
Check voltage at heater terminals
Check continuity of fuseable link
and heating element. Replace
defective component

Check control voltage & replace relay
if defective

Check airflow, replace TCO or
fuseable link if defective

5. Thermostat adjustment Adjust or replace

6. Defective control voltage Check for control voltage. Repair or
transformer or wiring replace

7. Outdoor thermostat Adjust or replace

9



TROUBLE SHOOTING,

ERRATIC OPERATING PRESSURES
Causes:
Low suction presure is usually caused by:
1. Low indoor airflow (dirty filters, coil, undersized

duct, blower too slow, etc.)
2. Undercharge of refrigerant.
3. Defective expansion valve.
4. Low side restriction.
5. Plugged filter-drier
6. Light indoor coil loading (low temperature air

entering evaporator).

High suction pressure is usually caused by:
1. High indoor airflow.
2. Overcharge of refrigerant.
3. Expansion valve.
4. Non-condensables in system.
5. Heavy indoor coil loading (high temperature air

entering evaporator).
6. Defective compressor valves.

Low head pressure is usually caused by:
1. Low refrigerant charge.
2. Light evaporator and/or condenser loads (low

indoor and/or outdoor temperatures).
3. Defective compressor valves.

High head pressure is usually caused by:
1. An overcharge of refrigerant.
2. Non-condensables in the system.
3. Low condenser airflow (coil dirty or obstructed,

fan too slow, etc.).
4. Excessive evaporator loading (high temperature

air entering evaporator).
5. High temperature air entering condenser.
6. Recirculation of condenser air.

CHECKING CONTROL CIRCUIT
1. With the power off Using an ohmmeter or test

light check for continuity through each control or
protective device. (Be sure to remove the leads of
the device before checking.) Open Circuit
Determine why the switch is open. Rarely is the
device itself defective.

Using a voltmeter caution with the power
on check incoming voltage (Step 1). If OK, touch
the leads to the terminals of each device. No volt-
age reading indicates an open switch or device.
Determine why the switch is open. Rarely is the
device itself defective.

AIRFLOW INDOOR AND OUTDOOR
1. GENERAL Insufficient or incorrect airflows

account for a large portion of service calls. The
largest contributors to airflow problems are:
a. dirty or plugged filters
b. dirty or plugged coils
c. broken, worn or loose fan belts
d. dirty blower wheels
e. insufficient supply or return ducts or grilles.
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Most of the above are best prevented or elimi-
nated by regular maintenance. Checks should
become second nature to the serviceman and the
customer. Check these items when making ser-
vice or maintenance checks.

2. CHECKING AIRFLOW The best indicator of
airflow problems is the unit normal operating
pressures. Failure of the pressures to equal the
chart values usually indicates airflow problems.
Examples: (a) Suction pressure low, head pres-
sure normal insufficient indoor airflow; (b) Suc-
tion pressure normal, head pressure high
insufficient outdoor airflow.

3. CLEANING OF FOULED COILS As the unit is
used, dust, dirt and various other foreign mate-
rials accumulate on the outdoor coils. Sooner or
later this accumulation becomes so great that it
affects the operation of the unit causing a reduc-
tion in airflow, insufficient cooling or heating com-
plaints, reduction in capacity, tripping of the over-
load and possible eventual failure of the
compressor. The time required for fouling to
cause these problems varies according to the
atmosphere in which the unit is installed and
according to the application. For instance, the unit
located in a heavy industrial area will foul up faster
than one located in a strictly residential suburban
area.
Fouled coils can only be corrected by cleaning.
The fundamentals involved in cleaning are:
a. Removing parts from the air conditioner to gain

access to the condenser.
b. Protection of electrical components from

cleaning solution used.
c. Cleaning by use of some solution.
d. Reassembling.

Protection of Electrical Components If the elec-
trical components are not removed, they must be
protected during the cleaning process by use of
waterproof Pliofilm, rubber sheets, or some equiv-
alent method.

Pressure Tank Cleaning A pressure spray tank
having a flexible rubber hose of adequate length for
ease of manipulations can be used for condenser
cleaning. Adjust spray head to a relatively fine spray
and apply. Apply mixture liberally to all surfaces pos-
sible. Areas not wetted by the cleaner may not clean
satisfactorily. Allow cleaner to soak in for a few min-
utes- shorter or longer depending upon the amount
and kind of soil present. Rinse liberally with as high a
water pressure as is obtainable on plate fin surface.
For spine fin surface use reduced water pressure. It is
recommended to use only the water pressure from
the hose without the nozzle attached in order to pre-
vent flattening of spines.

The detergents recommended for the pressure tank
method are mild general purpose cleaners developed
to wet a wide variety of soils and belong to a class



introduced several years ago as "’waterless clean-
ers." They have passed simple lab tests as being
innocuous in so far as corrosion is concerned and are
considered free rinsing. They are available in all major
cities, or orders can be filled elsewhere in a matter of
days. Kelite Spray White or Oakite Spray used in
proportions of part detergent to 4 parts water
(preferably hot, but not required) are satisfactory.
Steam Cleaning Steam cleaning equipment may
be used to do the actual cleaning, rather than the
pressure spray tank. Steam cleaning will do a better
job and is more impressive to the customer. Steam
cleaning equipment can be put on a trailer or installed
in a truck as local conditions warrant. The detergents
satisfactory for steam cleaning equipment are:
Oakite 202 or Kelite Formula 89.

REFRIGERANT LEAKS
1. Equipment necessary for leak testing

Leak Detector.
Halide torch leak detector.
Soap solution.

check for leaks
Connect a pressure gauge to the compressor
low side purge fitting. If the gauge registers a
positive pressure, proceed with the test. If the
gauge indicates the system to be out of gas,
add sufficient R-22 to pressurize the system,
then proceed with the test.

b. Using the leak detector (follow the directions
furnished with the detector) check all joints,
pressure switch capillaries, etc., for leaks or;

c. Using a halide torch check all joints etc. A leak
will show up as a change in color of the torch
flame A green flame indicates small leak
A rising brilliant blue flame indicates larger
leak, or:

d. Using soap solution smear soap on joints, etc.
A rising bubble pin points the leak.

e. Hints and Tips
1. The presence of oil on lines, fittings, etc.,

usually indicates a leak.
2. Very small leaks may be found by pres-

surizing the system with 300# pressure of
dry nitrogen. After the leak is located,
bleed the refrigerant .charge. Some units
may be pumped down or disconnected.
Repair the leak by, brazing or tightening,
whichever is appropriate. Evacuate and
recharge the system.

STATIC ELECTRICITY NOISE
Motor and blower assemblies are normally free of
any static electricity discharge due to the care taken
in design and manufacture. Regardless of how much
care is taken, however, a problem of this type is still a
possibility.

A ground wire is imbedded in the motor resilient
mounting; grounding is completed through the frame
of the equipment. The equipment, naturally, is

grounded as a part of the electrical installation.
Despite these precautions there may be cases where
the rotating components of blower assemblies
become static collectors. This can result in a static
electricity discharge that may cause noise inter-
ference in radios, some television sets, hi-fidelity
phonographs, etc.; this will be apparent only when
the equipment is operating. The staccato noise of
this static arc can become quite annoying; the only
solution is additional grounding.

CHECKING CONTROL TRANSFORMER
1. Power off using a test light or ohmmeter

a. Disconnect transformer leads
b. Check continuity through primary windings--

open circuit replace transformer.
co Check continuity through secondary windings

open circuit replace fuse or transformer.
2. Power on using a voltmeter

a. Check primary input voltage
b. Check secondary output voltage no voltage

replace fuse or transformer.

LIQUID LINE DRIER
Check the temperature drop across the drier if
there is a noticeable temperature drop, the drier is
clogged and should be replaced.
Two types of driers, flare and brazed, have been
used. To change from brazed to flare, adapters are
available from your distributor or may be improvised
by careful piping practices.

CHECKING FOR REFRIGERANT
RESTRICTIONS
1. Capillary tube or expansion valve A restricted

capillary tube results in:
a. Low suction pressure (may trip out low pres-

sure switch)
b. Icing or frosting of the cap tube
c. Loss of capacity
d. Insufficient temperature drop across evap-

orator

2. Liquid Line A restricted liquid line results in:
a. Low Suction pressure (may pump down com-

pletely)
b. Loss of capacity

Probable locations of restrictions are:

a. Drier
b. Liquid line shut off valve
c. Kinked tubing
d. Strainer

The location of the restrictions will be indicated by a
definite temperature difference across the re-
striction.

3. Discharge line and condenser These
restrictions result in:
a. High head pressure (may trip out high pres-

sure switch)
b. Loss of capacity
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SERVICE FACTS
Since The Trane Company has policy of continuous
product improvement, it the right change
specifications and design without notice. The installation
and servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians.

Library
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Literature Type
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Date
File No.
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BTC-SF-29B
Service Literature

Unitary
Rooftop Air Conditioning

BTC
Service Facts

29B
May 1986

SV-UN-RT-BTC-SF-29B 5/86

Air Conditioner
Model: BTC120F300HB

BTC120F3AOHB
MPORTANT This document is customer property and is to remain with this unit. Please
return to service information pack upon completion of work.

PRODUCT SPECIFICATIONS
MODEL BTC120F MODEL BTC120F

120000
4000
13.90
8.65
8.8

200-23013160

Ciimotuff"
2--1

200-230/3/6O
19 125

20.5

Spine Fm
1/20
38.5
1/2

Rote Rn
4/13.5

9.5
1/2

4NPT
Prspelk
2/22

Direct /
9000

2 1/2
1100

200-230/1/60
3.8

INDOOR FAN Type
Dia. Wlth (in.)
No. Used
Oe / Speeds (NO.)
CFM vs. in. w.g. (R)
No. Motors HP

Motor Speed R.P.M
Vts/Ph/Hz
F.L Ans

15x15

Be / Austab
See Fan Perf.

1-1/2
I--2
1725

23O/3/6O
5.0

FILTER Furninh? in. Low Velocity
Tlpe Reconenmded
LoVeL
(No.-Size-Thk.) 4-20x20 or 2 in.

Hi VeL
(No.-SThk.)

REFRIGERANT
Chaege (Ibs. of R-22) Left (11.0)/Right (10.1)
DIMENSIONS H x W x D
Oared (in.) 47.5 76 x 83
WEIGHT
Shag (Jbs.) Net (ms.) 1222/1190

RATINGS (Cooling) (R)
BTUH
Indoor Airflow (CFM)
Power input
EER (R)

Noise Rang No.

OPTIONAL EQUIPMENT

Indoor Thermostats
Single-Stage Heat/Cool AY28X182
Two-Stage Heat/Cool AY28X183
Two-Stage Cooling AY28X186

Sub-Bases
Automatic or Manual
Seasonal Changeover
(For use w/AY28X183) AY28X184
Manual Changeover
(For use w/AY28X182,
183) AY28X185
Auto Seasonal Changeover
(For use w/AY28X182,
183, 186) AY28X187

Head Pressure Control BAY28X123C
Fan Control Relay Kit BAY24X42
(R)Rated in accordance with A,R,I. Standard 240.
(R)Rated in accmdimce with A.R.L Standmd 270.

0utd0or. (R)Stadad Air- WOt Coil- Ind0or. Rated in acdance
wit O.O.E. test procedure.

Voltage IJmits Me I.D. Temp. Max O.D. Temp.
Low High DB/W8
207 254 95/71 115
196 207 (a) 95/71 105
187 195 (b) 95/71 100

(a) O.D. Fan must be on high speed. Indoor airflow must not exceed
450 CFM/TON.
(b) O.D. fan must be on high speed. Indoor airflow most not exceed
450 CFM/TON. Start kit must be used.
(c) Capacity reduction for unit operation at 208 wits vs. 230 wits is
1% appromote.

RECONNECT ALL GROUNDING DEVICES
ALL PARTS OF THIS PRODUCTCAPABLE OF CONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

POWER CONNS, V/Ph/Hz
Min. Brch. Cir Arnpanity (R)

Br. Cir. Max. (Amps.)
Prot. Rtg. Recmd. (Amps)

COMPRESSOR
No. Used No. Speeds
Volts/Ph/Hz
ILL. Amps L.IL Amps
Brch. Cir, Selec. Cur. Amps
OUTDOOR COIL Type
Rows/F.P.I.
Face Area (sp. ft.)
Tube Size (in.)

INDOOR COIL Type
Rows F.P.I.
Face Area (sq. ft,)
Tube Size (in.)
Refrigerant Control
Dn Conn. Size (in,)

OUTDOOR rAN Type
No. Used Dia. (in.)
Type Drivs / No. Speeds
CFM @ 0.0 in. w.g. (R)
NO. Motors HP
Motor Speed R.P.M
Vos/Ph/Hz
F.L. Amps

SINGLE PACKAGE

SAFETY NOTICE
THIS INFORMATION IS iNTENDED FOR USE BY INDIVIDUALS POSSESSING
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI-
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT
MAY RESULT iN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN-
UFACTUREROR SELLER CANNOT BE RESPONSIBLE FOR THE INTERPRETATION
OF THIS INFORMATION, NOR CAN IT ASSUMEANY LIABILITY IN CONNECTION
WITH ITS USE.

@American Standard Inc. 1986

Dwg. No. A724331P01
3rd Printing 1986
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SERVICE PARTS SERVICE PARTS

OPG COG
COMPONENT STY. OESCRIPTION CM, # MNEMONIC #

Blowor Whed 15" 0 15" W 1" Bore, CW WW74X74 WHL-320
:qzacitors (CFA-CF6) 7.5 MR), 440V WW20X134 CPT-265
Compressor C%OHL3AX1: FLA 21.8 IRA 125.0, Wind. Order by COMo2309

@ 77F. .620 Ohms enit
nternoi llne Bsek Open rise in whirling temp. Resets in 30-90 model #

(10L)
lntornoi Press. Relief Open 350# diff. bet,n high & low side

(IPO
Contactor (MS-l) Type DPST, Contacts 230/460/600V. Amps ind./ WW30X93 CTR-576

Res. 40/50, IRA 240/200/160, Coil 24V
3,2 A.In., .36 A.Hid.

Contentor (MS-2} Type DPST. Contacts 240/480V, FLA VV3OXI08 CTR-577
30. LRA 180/150. Coil 24V, "1

Distributor IIO/OD) 1/2" Inbt- Outlets I/4" WWSIX156 DST-134
OMr Suc. Line w/S./at Fit.. 30 CO. In., WW22X70 DHY-188

1-1/8" 1-1/6"
Drier Liq. Line w/SMat Fit. CO. In., 3/8"x3/8" WW22X88 DHY-144
Evaporator Defrost 120/240V. 10/5 FLA, 60/30 LRA, In @ 60 WW26X62 SWT-5O7
".ontrd (R)C) +.F., Out @ 25+/-2F.

Expansm Valve 3/8" in, WW51X240 J.-2470
1/2" 0ut, Swnst, Tin, 30" COp,
ECt. EquaL, 90 Superheat 45 +/- PS4G

:an Blade, 22" 0is., 1/2" Bore, Hub , CW, 34 WW73X69 FAN-1214
:use (FU) Red Cap, Dual Element, 3.2 An, WG23X70 FUS-273
tor (tO) 230/480V, 80 Hz., Ph., Open She,, Roy., 1725 WW94X214 MOT-2293

RPM. 1-1/2 HP, FLA 5.6/2.8, LRA 37.4/18.7,

Ohms @ 77F.: Hi Volta0e 11.1/9.5,
Line To Line

tor (0DA/0OB) 200/230V, 60 Hz., Ph., Closed Shell, CCW, WW94X413 MOT-2578
1100 RPM, 1/2 HP, 1-spnsd, FLA 38/3.3,
LRA 6.2, Wmping Resistance Ohms
@ 77 F.: BIk. Blu. 8.4/7.4;
BIk. 1o Brn. 41.3/35.5

]ntdoor Fan 240 V.A.C., FLA, 30 LRA, Contacts Open WW28Xll THT-413
Thermost (OFT) @ 50_5F., Rmt @ 80+5F.
%lhiy, Motor 4.2" 0, 5/8" Bore, Pitch Varies Frn, WW34X2 SHE-641

3.9" to 2.9"
lhiy, Blower 8.93" 1.0" Bore, 90 ch, WW34X52 SHE-733

Spoken
1slay. Aux. (AR) Type SPOT, w/Add. N/0 Contacts, W1/V24X99 RLY-918

Contacts 230V, FLA 5.0. LRA 15.0, Coil 24V,
.153 A.In., .084 A.HId.

elay IF) Type 3PST, Contacts 240/480V, FLA 20/20, WW30X83 RLY-1005
IRA 68/34, Coil 24V, 2.10 A.In.,
.35 A.HId.

]haft 26.32" o. 1" WW15X39 SHF-913

.lingor 1/2" Dis. Bore WW72X67 SLG-53
JtBasse AY28X184, Aato/ll ohor WW28X184 BAS-398

AY28X185, Manual Chaeover WW28X185 BAS-399
AY28X187, Auto Chan0sever WW28X187 BA$-400

ump Heater 230V, 65 W., Rns. Heater, Cart. Te WW08X65 HTR-1221
rtch, Low Prsesuro Cat-0at Preseurs: Opens @ +/- 4 PSiG, WW28XO0 SW’T-506
Cat-0at {LPC0) Resets 25 _.+ PSIG
i’hermostct BAY28X182, Singlo Stage, Hset/Cl WW28X182 THT-457

BAY28X183, 2-Stage Heat/Cod WW28XI83 THT-463
BAY211X186, Ty-Sts Cool WW28X186 THT465

l"raneformer (TNS) 24V, Class 2, Rating 75 VA, Pri. WG32X39 TRR-365
60

"New Part- Set Up Within The Last 18 Months.

PARTS LIST FOR OPTIONAL HEAD
PRESSURE CONTROL KIT

BAY28X123C

DPO COG
COMPONENT QW. DESCRIPTION CAT. # MNEMONIC

Aato Transform= @ 230V, Red I16.0 VAC, WW32X57 TRR-440
Orange 134.5 C, Yellow 200.0 VAC,
@ 480V, Red 232.0 VAC, Orange 273.0 VAC,
Yellow 400.0 VAC

Fuse An, 600 Voit WW23X195 !FUS-272
Pressure Switch Opens @ WW26X79 NT-593
(HI0) 280

_
10 PSIG, Closes @ 160 +/- 10 PSIG

Relay (0OFA) Type POT, Contacts 240/480V, FLA 6/3. IRA WW24X70 FILY-886

#mi222B-1158

Relay (0DFB) Typo DPDT, Contacts 24OV, 180 LRA. 30 NW24X137
FLA, Cdi 24V, .615 A.Io., .41 AHId.,
500 Hz

Thermoctct (0FTA) Opens @ 55" +/- 6F., NW28X119 THT-458
;loses @45 +/- 6F.

Thermostat lOFTS) Opens @ 35 +/- 6F., WW28X120 THT-459
Closes @ 25 F.

New Pert Set Up Within The Last 18 Months.

NOTE: USE THE FOLLOWING COMPONENTS AS CORRESPONDING PARTS
WHEN ORDERING FOR HI-STATIC MODEL

BTC120F3AOHB
DPO CS6

COMPONENT QTY. DESCRIPTION CAT, # MNEMONIC #
Motor (IO) 230/480V, 60 Hz., Ph., Open Shell, Roy.. WW94X230 MOT2705

1725 RPM, HP, FLA 6.6/3.3, LRA 48.2/24.1,
3oil Boning, 1-Spnsd, Winding Psistance

Ohms @ 77F.: (Hi-Voltage) 1-2 7.79/6.93,
I-3 7.79/6.93, 2-3 7.79/6.93

Puliay, Motor ,.75" D, 7/9" Bore, Vor. Pitch 4.4-3.4 VW34X56 SHE-737
0-5 Turns, Brovwng #iVM-50/NP-50

’New Part- Set Up Within The Last 18 Months.

NOTE:
CSG refers the Commercial Systems Grenp end DPG refers to the Dealer Product Group of The Trene Company. The CSG
and DPG purr numbms shown side by side above not necessarily interchangeable for applicstns nthor than ddaJmntdd
in this bullctin. Both approved for sewice of the product listed. Inventories to supxt Wur needs avaihzldd to Wu
through both Trsns divisions.

REFRIGERANT CIRCUIT

,HRADE
LPCO

C)- COMPRESSOR R

ou?,. ,,,,.vE ,"goo"
(CONDENSE) OUTDOOR INDOOR ItrVAPQRATOR)

From Dwg. 21A723908 Rev. 0



WIRING DIAGRAM BTC120F

SUMP HEATER-A SUMP HEATER-B

From Dwg. 21D756526 P01

The Trane Company
Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

BTC-SF-29B
Page D-131
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LEGEND
24 FACTORY WIRING
LINE V.
’4 V FIELD WIRINGLINE V.

O-I F’C) CONYACT NORMALLY OPEN

CONTACT NORMALLY CLOSED

CONTACTS-SPOT

O-(--O CAPACITOR
WIRE NUT OR CONNECTOR

@ INTERNAL OVERLOAD PROTECTOI

FUSE

O-,Av.-O MAGNETIC COIL
MOTOR WINDING

RESISTOR OR HEATING ELEMENT

TRANSFORMER

TEMPERATURE SENSING SWITCH

P.ESSORE SENS,NG SW,TCH

b TE,.L BO.RO

0 TERMINAL- MALE I IM)LARIZEO PLUG
FEMALE

/f-COLOR OF WIRE

BK/BL 8LACK WIRE WITH BLUE MARKER

"-COLOR OF MARKER

BK BLACK RO RED OR ORANGE
BL BLUE WH WHITE GR GREEN
BR BROWN YL YELLO

AR AUXILIARY RELAY
CF FAN MOTOR CAPACITORS
CN-- WIRE CONNECTOR
CPR COMPRESSOR
EDC EVAPORATOR DEFROST CONTROL

INDOOR FAN RELAY
FTB FAN TERMINAL ROARD
FU FUSE
GND GRhUND
HTR MEAER
HVTB HIGH VOLTAGE TERMINAL BOARD
IOL INERNAL OVERLOAD PROTECTOR
LPCO LOW PRESSURE CUT OUT
LVTB LOW VOLTAGE TERMINAL BOARD
MS COMPRESSOR MOTOR CONTACTOR
MTR MOTOR
OFT OUTDOOR FAN THERMOSTAT
PF POLARIZED PLUG FEMALE CONTACT
PM POLARIZED PLUG MALE CONTACT
TN TPJNSFORMER

NOTES:
1. WHEN AUTOMATIC SUBBASES BAY28X184 OR

BAY28XIB7 ARE USED. RELAY KIT BAY24X042
MUST BE USED TO PROVIDE "G" SIGNAL FOR
ELECTRIC HEATING OPERATION. SEE FIELD
WIRING DIAGRAM.

FOR SYSTEM VOLTAGE. SEE UNIT NAMEPLATE, 3 PH., 60 HZ. POWER SUPPLY PER LOCAL CODES

/LI L2 I.

.&. HVTB- HVTB-2 HVTB’3
%-
GND ,

2-MS’2

F’’ ’’ .xr l MTR F-2

BROWN)’. RED--NOTE ,,
FTBB-3

( M.T_R.. I(SEE TABLE) F’rBA-2 k FTBB-,
CF-. -,.,...,R|

f
--NOTE’BROWN

B
RED 0

NOTE 12

230 V BLACK
’460 RED

YL/RD

2-PF_ NOTE

AR

SUMP HTR "A"
230 V. BLACK-- eVAd -" 4K) V. RED

230 V. BLACK SUMP HTR "B" 230 V. BLACK
460 V, RED 460 V. RED

ORNGE-2OOV--,
/ 230 V WHITE

YL/RO C RED460V. RED OR/B

TNS "A" OR/BL

BL BLACK/B BLACK/RO-’BLACK
24 V.

2K-I 2-PF-6 (3.2 AMP)

BL,RD :--- ,-- e>-----RO ,.=.
2-PF.5 NOTE-8 =:

{NOTE 3)

F-3 EDC 2-MS LPCO-B l-MS. 3 ,-YL/BK
I’-( )’- BL/BR YL/WHYELLOW F’O--OA_R-I

l YELLOW= -PF-, / YL/OR

YL/WH

I-MS LPCO-A Z-PM- S Z-PM
w’YL/OR YL/OR-’)- YL/IYELLOW"

YELLOW Z’PF’B 2-PF’9
L_

(>-;
NOTE ,__, T]

__.__.__.__.__.__.__.__.__.-GR LZ’PF’7
SITC UTO o, ,.,’

II

z- -,Z>---BR-OC.-.ZE) le-- .-... III ’5’l
tNOTE 9B / _":I. Jltsc-z .jl J

2- PF-I0BR/I CN-IOE TS. C

JUBPER

THERMOSTAT BAY28XI WITH SUB-
BASE BAY28XI85 (NOTEI)



PRESSURE CURVES BTC120F

400

W 350-
EL

300

m 250

200
r 150
o I00,<
w
"T"

I00

w 85
m 80

75m

n 70
z 65
0

60
(D

m 55

5O

NDOOR ENTERING
WET BULB
UPPER CURVE S
LOWER CURVE IS 59"r

OUTDOOR

WET BULB
rRo TOP
CURVES ARE:

OUTDOOR

iliiiiiiiill
9’5

TEMPERATURE [OF)

ii iii]i LM411

iiiii]

IIIIIIIIIIIII

TEMPERATURE F)

COOLING PERFORMANCE TO BE CHECKED WHEN
OUTDOOR TEMPERATURE IS ABOVE 55F. AFTER
OPERATING PRESSURES HAVE STABILIZED: MEASURE
INDOOR WET BULB TEMP. OUTDOOR TEMP.
HEAD & SUCTION PRESSURES.
LOCATE OUTDOOR TEMP. (R) LOCATE INDOOR WET
BULB (R) FIND INTERSECTION OF OD TEMP. & ID W.B. (R)

READ HEAD OR SUCTION PRESSURE IN LEFT HAND
COLUMN (R) (SELECT PROPER INDOOR CFM)

ACTUAL HEAD PRESSURE SHOULD BE +_ 10 PSIG OF
CHART
SUCTION PRESSURE SHOULD BE -+ 3 PSIG OF
CHART

EXAMPLE: (R) OUTDOOR TEMP 85F., (R) INDOOR WET
BULB 67F.,
(R) HEAD PRESSURE @ 4000 CFM 260 PSIG

(R) SUCTION PRESSURE @ 4000 CFM 74
PSIG (R)

NOTE:

FOR OPERATION WITH ONLY ONE OUTDOOR FAN: USE CHARTS AT
OUTDOOR TEMPERATURE 25 HIGHER THAN ACTUAL TEMPERATURE

FOR OPERATION WITH ONLY ONE COMPRESSOR: INCREASE HEAB
PRESSURE PSIG AND SUCTION PRESSURE PSIG

From Dwg. 21C723907 Rev. O

AIRFLOW,
CFM

2000
2200
2400
2600

2800
3000
3200
3400

3600
3800

4000
4200

44OO
4600

4800

5000

PRESSURE DROP CHARACTERISTICS
ELECTRIC HEATERS

NUMBER OF RACKS
(See table at the dght)

AIR PRESSURE DROP, in. w.g.

: 0.03

o.o_ o.2
0.05

0,03 0.06
0.07

0.04 O.O8
0.09

0.05 0.10
0.11

0.06 0.12

0.07 0.13

0.03

0.05

0.08

0.07
0.08

0.09
0.10

0.12
0.13

0.15
0.16

0.18

0.20

HEATER NOMINAL NO. OF
MODEL NO. RATING RACKS

BAY96X241A 10 KWBAYHTRA310
BAY96X242A 20 KW
BAYHTRA320

BAY96X243A 30 KW 2
BAYHTRA330

BAY96X244A 40 KW 2
BAYHTRA340

BAY96X245B 50 KW 3BAYHTRA350

BAY96X246B 60 KW 3
BAYHTRA360

From Dwg. 21A723873 Rev. O



INDOOR FAN PERFORMANCE FOR BTC12OF3OOHB

AIRFLOW,
CFM
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600(R)
4800(R)
5OO0(R)

MOTOR PULLEY TURNS OPEN (FACTORY SETTING, 2)& BLOWER SPEED RPM
0 & 725 & 690 2 & 655 3 & 620 4 & 585 5 & 550

EXTERNAL STATIC PRESSURE (in. w.g.) AND BRAKE HORSEPOWER (BHP)(R)

PRESS BHP PRESS BHP PRESS BHP PRESS BHP PRESS RHP PRESS BHP
0.91 .97 0.81 .89 0.71 ,81 0.62 .75 0.52 .72 0.43 .70
0.89 .O3 0.79 ,95 0,69 .85 0.59 ,78 0.49 .75 0,39 ,72
0.86 1.09 0.76 1.00 0.66 .90 0.55 .82 0.44 .79 0.34 .75
0.83 1.16 0.72 1.06 0.61 .97 0.50 .87 0.39 .83 0.28 .79
0.79 1.23 0.67 1.12 0.56 1.03 0.45 .92 0.33 .87 0.22 .83
0.74 1.30 0.62 1.19 0.51 1.09 0.39 .99 0.27 .92 0.15 .87
0.68 1.37 0.56 1.26 0.45 1.15 0.32 1.05 0.20 .98 0.07 .92
0.62 1.45 0.50 1.33 0.38 1.22 0.25 1.11 0.12 1.04
0.55 1.53 0.43 1.41 0.30 1.29 0.17 1.18 0.04 1.10
0.46 1.61 0.34 1.49 0.21 1.37 0.08 1.26
0.36 1.69 0.24 1.57 0.11 1.45
0.26 1.78 0.14 1.66 O.O1 1.54
0.16 1.87 0.04 1.75

1-1/2 HP. motor limit, (class B insulation).
2450 Watts at 230V & 460V
2150 Watts at 200V
Water blow-off limit: 4600 CFM

From Dwg. 21A723878 Rev. 0

INDOOR FAN PERFORMANCE HIGH STATIC (BTC120F3AOHB)
WET COIL, 1" GLASS FIBER FILTERS

MOTOR PULLEY TURNS OPEN (FACTORY SETTING, 3) BLOWER SPEED RPM
0&960 1&916 2&870 3&S=6 4&780 5&73

EXTERNAL STATIC PRESSURE (In. of Water) AND BRAKE HORSEPOWER (BHP)*
AIRFLOW
CFM PRESS
2600 1.66
2800 1.64
3000 1.62
3200 1.60
3400 1.57
3600 1.53
3800 1.49
4000 1.44
4200 1.38
4400 1.31
4600"" 1.23
4800"* 1.14
5000"" 1.04

BHP PRESS BHP PRESS BHP PRESS BHP PRESS BHP PRESS BHP
1.50 1.52 1.41 1.38 1.31 1.23 1.21 1.07 1.12 0.92 1.03
1.60 1.50 1.49 1.36 1.39 1.21 1.28 1.05 0.19 0.90 1.09
1.69 1.48 1.58 1.33 1.47 1.19 1.37 1.02 1.26 0.87 1.15
1.79 1.45 1.67 1.30 1.56 1.16 1.45 0.99 1.33 0.84 1.23
1.90 1.42 1.77 1.27 1.65 1.12 1.54 0.96 1.42 0.80 1.30
2.01 1.38 1.87 1.23 1.74 1.08 1.62 0.92 1.49 0.75 1.38
2.13 1.34 1.98 1.19 1.84 1.04 1.70 0.87 1.58 0.69 1.45
2.26 1.30 2.10 1.15 1.95 0.99 1.80 0.81 1.66 0.63 1.54
2.38 1.24 2.21 1.09 2.05 0.92 1.90 0.74 1.76 0.56 1.62
2.51 1.17 2.33 1.01 2.16 0.84 2.00 0.65 1.85 0.48 1.70
2.64 1.09 2.45 0.93 2.28 0.75 2.11 0.56 1.95 0.39 1.79
2.76 1.00 2.57 0.84 2.39 0.66 2.22 0.47 2.05 0.29 1.85
2.90 0.91 2.70 0.75 2.52 0.57 2.34 0.38 2.16 0.19 1.98

2 Hp. Motor Limit, (Class B Insulation): 2800 Watts.
Water Blow-Off Limit: 4600 CFM

NOTES:
1. Fan motor heat: MBh 3.15 fan bhp, also: Kw (Mechanical output) hp .7457

Kw (Electrical input) (hp 7457) Motor Efficiency
Motor Efficiency 80%

SUPPLEMENTARY HEATERS
Pwer

Model Supply
Number V/O/HZ

BAY96X241A
208-240/3/60

BAYHTRA310

BAY96X242A
208-240/3/60

BAYHTRA320

BAY96X243A
208-240/3/60

BAYHTRA330

BAY96X244A

BAYHTRA340
208-240/3/60

BAY98X245B
206-240/3/60

BAYHTRA350

BAY98X246B
208-240/3/60

BAYHTRA360

KW Raling Nominal

208-240 V BTU/H

7.46-9.96 25,500-34,000

14.96-19.92 51,000-68,000

22.44-29.88 76,600-102,000

29.92-39.84 102,100-136,000

37.40-49.80 127,600-170,000

44.88-59.76 153,200-204,000

From Dwg. 21A724006 Rev. 0
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ACCSY-IN-8A
18-HE60D15

Rooftop Accessories
BYC,BTC,BWC090-120F
For use with
7-1/2 and 10 Ton
Single Package

Rooftop Accessories

Library Service Literature

Product Section Unitary

Product Unitary Accessories

Model Econ., Roof Curbs, Ducts, Diffusers

Literature Type Installer’s Guide

Sequence 8A

Date March 1987

File No. SV-UN-ACC-ACCSY-IN-8A 3/87

Supersedes

UNIT WITH ROOF MOUNTING
CURB AND ACCESSORIES ROOF

MOUNTING
CURB

BAYDUCTOO1 CONCENTRIC
BAYCURB014 _,--’SUPPLY/RETURN DUCT 1"
BAYCURB015 i RIGID FIBERGLASS BOARD

ROOF MOUNTING CURB .-

111 ... -- ,’,, I[I ENTHALPY

MOUNTINRO / XXXX :’X ’ I1 CONTROL
k% ’ Ill1 ECONOMIZER- DAMPER

Se The Trane Company he= = i>olicy of continuous
product improvement, it the right to chenge
)ecWcatio= and design withcx notice. The inall=tlon
and len/icing of the equipment mfen’ed to in thil booklet
)uld be done by quaked, experienced techcianl.

(C)American Standard Inc. 1987 dwg. no. 21A725195 P01



This booklet covers the Rooftop accessories listed for the 74
and 10 ton models only SINGLE PACKAGE UNITS.
These instructions are organized into four (4) stages for an
easy step by step procedure.
The FIRST stage covers the: ROOF MOUNTING CURB (or
Frame) BAYCURB014 or BAYCURB015 (BAYCURB014 is to
be field assembled) (BAYCURB015 is factory assembled, with
insulation on the inside of the side and end rails) on pages 4
thru 6.
The SECOND stage covers the: CONCENTRIC SUPPLY/
RETURN.DUCT BAYDUCT001 on page 7.
The THIRD stage covers the: FLUSH MOUNTED SQUARE
DIFFUSER BAYDFSR001 on page 9.
The FOURTH stage covers the mounting of the following:.
BAYECON025-A Automatic Economizer Dampers, Drive
Motor and Enthalpy Control (0-100% outdoor air); BAY-
ECON024 Economizer Dampers, less Drive Motor and Control
(0-.100% outdoor air) (see pages 10-13); BAYBARM007 Baro-
metric Relief Damper, to be used with BAYECON025-A, also
BAYECON024 if required.

BAYDMPR018 Motorized Fresh Air Damper. See page 14-15.
For instructions related to the Single Package Unit, referto the
instructions packaged with that unit.

These instructions do not purportto cover all variations in
systems nor to provide for every possible contingency to
be met in connection with installation. Should further infor-
mation be desired or should particular problems arise which
are not covered sufficiently for the purchaser’s purposes, the
matter should be referred to The Trane Company.
Check for transportation damage after accessory is uncrated.
Report promptly, to the carrier, any damage found to the kit.
NOTE: The roofmounting curb (frame) not only provides a
supportfor the unit, but permits an easy penetration of the
rooffor the connecting ductwork. The roof mounting curb
provides for properflashing and sealing by the roofing con-
tractor as approved by National Roofing Contractors Asso-
ciation.

NOTES
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GENERAL LOCATIONS AND RECOMMENDATIONS
1. Adequate support must be provided beneath the roof

mounting curb for the entire length. The total weight of the
unit, curb and duct plus any accessories must be considered
when selecting and placing the curb on the roof.

2. Be sure location of the roof mounting curb will allow
needed service clearance around unit when the unit is in place.
(As illustrated.)
IMPORTANT: The illustrations below have dimensions on
the concentric supply/return duct, to emphasize that the
duct extends out past the end of curb below roof deck,
when installed. Check for clearance for duct inside the
structure.

3. Roof Mounting Curb (frame) must be installed on a
fiat, level section of the roof (maximum of 1/4" per foot

pitch), providing a level mounting surface for the unit,
even though the roof is not level. If the pitch of the roof
exceeds 1/4" per foot it will be necessary for the contrac-
tor to construct a sub-base on which to install the roof
mounting curb level.

4. Do not locate the mounting curb near exhaust vents or
other sources of contaminated air that could enter unit air
inlets. Although unit is water proof, guard against water runoff
from higher overhanging structures.

5. Field Fabricated Ductwork Secure all ducts to building
structure. Use flexible duct connectors between unit and ducts.

Ducts passing thru unconditioned space must be insulated and
covered with a vapor barrier.

REQUIRED CLEARANCE FOR UNIT INSTALLATION
AND ROOF PENETRATION HOLE

CONCENTRIC SUPPLY & RETURN DUCT CONCENTRIC SUPPLY & RETURN DUCT
FROM ABOVE ROOF FROM BELOW ROOF

CENTER RAIL SIOE RAIL

DIVIOER RAIL

42" CLE. E/.
TER RAIL

,2"

/ --. J ":.D RA,L

CURB AND CONCENTRIC DUCT ASSEMBLED

CONCENTRIC
DUCT -1/4"

42"

ROOF MOUNTING
CURB BAYCURB014
OR BAYCURB01B

i,
1/4"
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FIRST STAGE INSTALLATION
ROOF MOUNTING CURB

ROOF PENETRATION HOLE SIZE REQUIRED
CAUTION: The opening must be covered temporarily to
prevent anyone or anything from falling thruthe opening.
Follow this safety precaution when working in other
areas ofinstallation, and leaving thejob site overnight or
for any extended period oftime.
1. When installing the Concentric Supply Return Duct
(BAYDUCT001) from below or abovethe mountingcurb, a hole
size of 59" W. x 46" L. must be provided in the roof to insert
and secure the flanges of the duct to the mounting curb as
illustrated on page 2 and below. When installing Field Fabri-
cated ducts from below or above the mounting curb, a hole size
of 59" W. x 40" is recommended to insert and secure the
flanges of the duct to the mounting curb as illustrated on page

2 and below. When field fabricated ducts are used, the dimen-
sions may be reduced to accommodate ducts and installation
clearance needed. See the Supply and Return Air Openings as
illustrated below.
2. The Field Fabricated supply and return Ducts are: Supply

air duct 29-7/16" x 23-9/16" with 3/4" flanges. Return air
duct 20-5/16" x 33-7/16" with 3/4" flanges. See shaded area
of illustration below.

3. All duct work must be installed in accordance with the
National Fire Protection Association Standards No. 90A and
90B.
4. The BAYCURB015 Roof Mounting Curb is factory

assembled, with insulation on the inside perimeter of curb.

BAYCURB015 ROOF MOUNTING CURB OUTLINE

INSIDE PF.m-

(AYCURO016 ONLY)

RETURN OPENING

FIE FABRICATEO OUCTS)-’’

-2 x 4 WOOD NAILER
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BAYCURB014 ROOF MOUNTING CURB
ASSEMBLY

1. Remove the components of the mounting curb from carton
and separate pieces from each other.

2. Layout, separate pieces on flat surface close to area where it
will be used. See illustrations to determine proper placement of
parts. Assemble by snapping clips on End Rails, Side Rails and
Center Rail into the slots provided on the mating parts of
mounting curb.

2-1/4

3. Secure these parts by driving (1/4 20 x 1/2" long type
"B") thread forming screws thru holes provided in mating
part.
4. There are four (4) 1" x 1", three (3) 1" x 2" Duct Support
Flanges and one (1) 2" x 2" Divider Rail with a flange for
return air duct. All of the above can be placed and secured to
the Side Rails, End Rail, Center Rail and each other (indoor
section) by driving sheet metal screws through holes provided.

CENTER RAIL
.070-.084 GALV. SH. STL. 1" x 1" DUCT SUPPORT

-.045-.057 GALV. SH. STL.
SIDE RAIL (2) REQD.
.056-.068 GALV. SH. STL.

59-1/4
35-7/8

2-1/4

/
1/4-20 x 1/2" LG. TYPE "B"
THD. FORMING SCREW
(TYP. ALL JOINTS)

40-3/1E

75-5/16

1" x 1" DUCT SUPPORTS
.045-.057 GALV. SH. STLo

.2-1/4

/4

.1 x 4 WOOD NAILER
(TYP. ALL 4 SIDES)

COMPONENT DRAWING

63-3/4

DUCT SUPPORTS
GALV.

|SH. STL.

END RAIL(2)REQD.
.056-.068GALV. SH. STL.

BAYCURB014 ROOF MOUNTING CURB
The BAYCURB014 Roof Mounting Curb is shipped dis-
assembled with the components to be assembled on thejob site
as illustrated. This assembly includes the following compo- bling.
nents (check list before starting job).

CONTENTS
2--End Rails
2--Side Rails
1--Center Rail (Hood

Support)

4--1" x 1" Duct Support
Flanges

3ml" x 2" Duct Support
Flanges

Note: ThelnsulatedDeck is secured to the bottom ofthe 7-I/,,
10 ton "F-A units at thefactary and requires nofield assem-

1--Divider Rail with a
Flange for Return
Air Duct.

1--Bag of Bolts & Screws
4--Wood Nailers

(Attached)

4--1/4-20 x 14" long
Hold Down Screws
(Not Shown)

3--Rolls 11/2 x 1/2 P.V.C.
Rubber Gasket
(shipped with unit)
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ROOF MOUNTING CURB (Cont.)
NOTE: Remove and discard one (1) 1" x 1" and three (3) 1" x
2" Duct Support [anges in the supply air section if con-
centric duct (BAYDUCTOOD is to be installedfrom below the
curb. There are three (3) 1" x 1" Duct Support anges
shipped with and attached to theflange ofthe concentric duct
(BAYDUCTO01). Secure each 1" x 1" Duct Support Fange to
the roofmounting curb in their,respective location as shipped.
Screws are provided to secure duct support flanges to curb.

IMPORTANT: The BAYCURB014 does not have insulation
on inside perimeter ofcurb. To prevent condensation from
forming on inside of curb, insulate and seal the outside
surface ofcurb as illustrated in cross section view ofcurb
and roof (item 8).

5. Secure Divider Baffle and all Duct Support Flanges if Field
Fabricated Ducts are to be used.

6. Place Mounting Curb assembly over hole cut in roof.
Square the Curb by measuring from one corner diagonally to
the opposite corner. Repeat this measurement of opposite
corners and adjust the Curb until the measurements are the
same.

NOTE: The top of the End Rails, Center Rail, Divider Rail
(and Supply Air 1" x 2" Duct Fanges ifused) must beflush
with the top of the Curb to insure a good water and air seal
against the bottom of the unit.

7. Secure Mounting Curb assembly to roof by welding or
bolting.

SINGLE
8. Install flashing and roof- PACKAGE UN,T -’It

ing as illustrated in accor-
*WOOOHA,ER-_.IpJI]

$ -dance with local codes. A t- . x’,so c"
icai section of insulation, roof

’s"’ x,s
SITION
FLASHING RF NTINGand mounting curb is shown .o,,
RFIN CANTat ght. EOOF

9. ave the four (4) -20 x
oo uoT1V long Hold Down Screws

attached to the curb tern-
"ITEMS AVAILABLE FROMporafily as they will not be

needed until after the unit has been placed on the curb.
illustration below.
NOTE: Ifunit is not rely to be set into position at this time,
stop wkon mountingrb at this point. hen unit is rely
to set into positi, ajust por to setting unit, cp
sts 10 th 14.
10. If the Concentc ansition Duct BAYDUCT001 is to
installed from above mounting curb, it should be done at this
time. See page 7 and 8 for installation instructions.
11. If eld Fabricated Ducts are to be installed from above
mounting curb, they should be installed at this time. See page 8
for installation instructions.
12. Apply a bead of architectural ade caulking (field sup-
plied) at corners of curb to seal all voids, preventing water
leaks.
13. Place 1-1/2 x 1/2 P.V.C. robber tape (gasket) on mounting
curb as illustrad below P.V.C. gasket to be applied to curb
shown just prior to setting unit on mounting curb.
14. All P.V.C. robber gasket (supplied with unit) must be
applied in continuous stps or overlapped 1" minimum for
complete watertight seal.

P.V.C. RUBBER GASKET
POSITION FOR UNIT PLACEMENT

ROOF MOUNTING
CURB

AIR ONLY SEALS

OVERLAP POSITION RUBBER
SHOWN

SEALS RUBBER TO INSURE
THERE ADEQUATE FOR I’#’IE

TYPICAL SEALING METHODS TO PREVENT DUCT
LEAKAGE CURB-DUCT

1-1/2 x 1/2 P.V.C.
GASKET

HOLD DOWN
SCREW LOCATION

SINGLE
PACKAGE UNIT

LOCATING ANGLE
ON UNIT j

:UEB.DECK !lii
CORNER

NG/ UNIT HOLD DOWN
HOISTI SCREW 1/4

RING 20 x 1V LG
(4 REQ’D)
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ROOF MOUNTING CURB (Cont.)

IMPORTANT
To set unit into position on Roof Mounting Curb, refer to

unit’s Installer’s Guide BTC-IN-3 (18-AB60D4),
BWC-IN-3 (18-BB60D4)

SECOND STAGE INSTALLATION
BAYDUCT001 CONCENTRIC SUPPLY/RETURN DUCT

The BAYDUCT001 Supply/Return Duct may be installed from above prior to setting the unit in place or
from below (i.e. inside the building) after setting the unit in place.
IMPORTANT: When concentric duct BAYDUCT001 is used, remove and discard one (1) 1" x 1" and
three {3) 1" x 2" duct support flanges from the supply air section. There are three (3) 1" x 1" duct
support flanges shipped with and attached to the concentric duct (BAYDUCT00D. Secure each 1"
x 1" Duct Support Flange to the roof mounting curb in their respective location as shipped,
secured to the concentric duct flanges. Screws are provided to secure duct support flanges to
curb.

INSTALLING FROM ABOVE BAYCURB014 or
BAYCURB015 CURB
1. Remove the screws that secure the center rail to each side

rail and remove the screws that secure the divider rail to the
end rail. Save the center rail, divider rail and screws for later
use. See illustration on page 3.

CAULKING

SUPPLY

t
RETURN

BAYDUCT001
SUPPLY & RETURN DUCT

2. Apply a good grade of weatherproof caulking on Flange
Support to obtain a good air seal. See illustration at top ofpage
8.

3. Orient the Supply/Return Duct with respect to the unit’s
supply and return sections.

4. Lower Duct into roof opening. See illustration at top of
page 8.

5. Apply a small bead of caulking on the flange between the
supply and return air sections of concentric duct
(BAYDUCT001) to form an air tight seal.

6. Replace the center rail and divider rail removed in step one
(1) by reversing the procedure. The duct support flanges on the
center rail should be under the flange of the concentric duct
flange.
7. Install screws in flange to secure concentric duct
BAYDUCTO01 to Curb.

INSTALLING FROM BELOW BAYCURB014
CURB ONLY
IMPORTANT: Due to the insulation on the inside param-
eter of BAYCURB015 roof mounting curb, there is not
enough room for the flange ofthe concentric supply and
return duct to be installed from below the curb.

1. Apply a good grade of caulking on End Flange support,
See illustration at top of page 8.

2. Orient the Supply/Return Duct with respect to the Unit’s
Supply/Return Sections.

3. Apply caulking to the duct flange edge (side next to the
center rail). See illustration at top of page 8.

4. Slip the side that will be against the END RAILup overthe
Duct Flange Support as shown in illustration at top of page 8.
5. Pivot Duct upward until stopped by support flange on the

curb center rail flange.
6. Install screws in flange to secure.

dwg. no. 21A725195 P01 page 7



CONCENTRIC SUPPLY & RETURN DUCT CONCENTRIC SUPPLY & RETURN DUCT
FROM ABOVE ROOF FROM BELOW ROOF

ROOF MOUNTINGBEAD OF CAULKING
ON ALL CURB FLANGES BEAD OF CAULKING CUR

CONCENTRIC

’ TRANSITION

ROOF MOUNTING CURB
FIELD FABRICATED (SIDE X SIDE) DUCTS

1. Field Fabricated Ducts may be installed from either below or above the Mounting Curb. See
illustration below.

SIDE X SIDE DUCTS INSTALLED FROM ABOVE MOUNTING CURB
2. Apply a continuous bead of caulking on Duct Support Flanges, prior to lowering Field Fabricated
Ducts into position on Duct Support Flanges. Make assembly secure with sheet metal screws See il-
lustration below.

SIDE X SIDE DUCTS INSTALLED FROM BELOW MOiJIrrlNG CURB
3. Apply a continuous bead of caulking on flanges of Field Fabricated Ducts, prior to raising ducts
thru opening in roofand place against Duct Support Flanges, and secure with sheet metal screws.

SIDE X SIDE DUCTS INSTALLED FROM ABOVE MOUNTING CURB

FIELD FABRICATED SIDE BY SIDE DUCTS
INSTALLED FROM ABOVE CURB

page 8 dwg. no. 21A725195 P01



THIRD STAGE INSTALLATION
BAYDFSR001

FLUSH MOUNTED SQUARE DIFFUSER
This AIR DIFFUSER is designed to be used with CON-
CENTRIC SUPPLY AND RETURN DUCT BAYDFSR001. It
fits directly to the ceiling and secures to the ducts. To simplify
installation, a bridge mounting system built into the diffuser
frame, allows both the supply and return ducts to be attached
to the frame while the core is removed. This eliminates the
necessity of separating the supply and return sections of the
core to attach the duct.., just install frame, attach both ducts
and insert core.., easily done with stud hangers and quarter-
turn fasteners. See illustration below.

1. Cut duct offorextend with comparable material, to desired
length. Measure from ceiling line back 1-1/2".

2. Remove center part of grille, which is held into the frame
by 1/4 turn fasteners.
3. Press diffuser crossbar frame in proper position to make

impressions for crossbar slots (use chalk ifnecessary) cut slots
approximately 1-1/2" in duct.
4. The SUPPLY AND RETURN DUCT has 4 metal straps

extending down outer sides. With the frame held tight against
the ceiling, and the straps taut, drill hole through strap and
crossbar frame of diffuser, as shown in illustration.
5. Secure all four straps to diffuser with sheet metal screws.
6. Replace Supply Return Air Grille removed in Step 2.

DIFFUSER AND CONCENTRIC
SUPPLY/RETURN DUCT

BAYDUCT001

RETURN

’"- REMOtABLE
AIR

SECTION

METAL STRAPS

CEILING

DIFFUSER
BAYDFRS001
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FOURTH STAGE INSTALLATION
BAYECON025-A AUTOMATIC ECONOMIZER

0-100% FRESH AIR DAMPER
GENERAL
This instruction covers the installation of the 0-100% fresh air
damper in the BYC, BTC, BWC090,120F models. These air
conditioning units are designed for downflow application only.
The economizer is factory assembled for ease of installation.
The motor and its linkage are factory installed and adjusted.
NOTE: Do not make any adjustments to the damper drive
linkage. Linkage has beenfactory set far correct operation.

INSPECTION
Check carefully for any shipping damage. If damaged, this
must be immediately reported to, and claims made against, the
transportation company. Replace damaged parts with autho-
rized parts only.

INSTALLATION RECOMMENDATIONS
1. Access Place the Disconnect Switch(es) ia the "OFF"

pesition. Remove the screws that secure the side panel of the
return air section of the unit. Save the screws for securing the
economizer later.
2. Remove side panel by pulling out slightly and down. Dis-

card the side panel, since the economizer will be installed there.
See illustration below.

3. Remove the screws that secure the end panel (filter access
panel), ofthe return air section ofthe unit. Save the screws for
later use.

4. Remove end panel (filter access panel) by pulling out and
slightly down. Save this panel, since it will be reinstalled later.
See illustration below.

NOTE: Ifan economizer is used with afactary installed drive
motor, remove jumper plug from the polarized plug and
discard. The polarized plug is located at the top and near the
outlet end of thefilter rack in the unit.

5. There are two (2) angle panels shipped with BAY-
ECON025-A and BAYECON024 economizer; the wider angle
panel is to be installed across the top side panel opening of the
BYC,BTC,BWC120 models. The narrow angle panel is to be
installed across the top side panel opening of
BYC,BTC,BWC090 models. Select the appropriate panel and
insert edge of panel under the top side flange of return air
section, and secure with screws removed in step No. 1. See
illustration below.

NOTE: The panel and economizer has a factory applied
gasket provided.

6. Insert the economizer into side panel opening ofthe return
air section of the unit. See illustrations below and on page 11.

7. Secure economizer to unit with screws provided. Form a
water tight seal between the flanges of the economizer and
unit. Use caulking to seal all voids, preventing water leaks.

8. The mixed air sensing thermistor was secured to damper
drive linkage for shipping. The sensing thermistor must be
secured in the mixed air stream.

a. Remove tie wrap and free sensingthermistor and wiring.
b. Attach mixed air sensing thermistor to filter frame

flange about 12 to 14 inches from end of filter frame. See
illustrations below and on page 11.

c. Dress wires away from economizer drive linkage. Tie
wrapwire to filter frame, with factory provided wire ties, in two
places. See illustrations below and on page 11.

ECONOMIZER ANGLE__
FRESH AIR

BAROMETRIC ROAMPER o

ETURN AIR

SENSOR

From Dwg. 21C716385 Rev. 2

BAROMETRIC RELIEF
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O-100% FRESH AIR DAMPER (CONT.)
IMPORTANT: If economizer control adjustments are
desired, it should be done at this time. Economizer factory
settings are:
I. The mixed air control is set to modulate between 50F
and 56F. (not field adjustable)
2. The enthalpy control is set at "B" position.

3. The minimum position ofdamper opening is set for 0%
fresh air intake (fresh air damper fully closed when econo-
mizer is not enabled).
NOTE: Permanent typefilters must be used with economizer.

OUTSIDE AIR ECONOMIZEB
100% FRESH AIR

ENTHALPY
CONTR(

THIS CORNER
(BOTH SIDES) AND ALL

OTHER VOIDS TO PREVENT
WATER LEAKS.

TIE
MIXED AIR WRAP
SENSOR

SUPPLY AIR

-CONDENSATE DRAIN

RETURN AIR BTC, BWC-F MODEL
M N IMUM POSIT ON SUPPLEMENTARY HEATERPOTENTIOMETER

OUTSIDE AIR

RETURN AIR isuPPLY AIR
From Dwg. 21B719526 Rev. 0
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IMPORTANT:
9. Make electrical connections to the economizer by mating

the polarized plugofthe economizerto the polarized plug ofthe
unit; where thejumper was removed. The damper motor oper-
ates on the 24V unit transformer. To complete the 24V circuit
to the damper motor, follow the steps outlined below:
a. Disconnect power to the unit.
b. Remove the access panel to the unit control box.
c. Locate the BR/1 wire (brown wire with a ’1’ stamped on it)

in the unit low voltage terminal board enclosure. See the unit
wiring diagram for reference. This wire is terminated with a
wire connector.

FIELD
CONNECTION

d. Cut the wire connector off of the wire and strip the wire
approx. 1/2".
e. Remove the BR/1 wire and wire connector from the bag

supplied with the economizer.
f. Crimp both stripped ends ofthe BR/1 wires together using

the factory supplied connector. See the illustration below.
g. Connect the spade terminal of the factory supplied BR/1

wire to the ’R’ terminal on the unit low voltage terminal board.
h. Replace the unit control box access panel.

// UNIT CONTROL
BOX

/-BROWN/I (
/ -.r-

J J.l,’-" B ROWN/I
] 11 (SUPPLIED BY

N H FACTORY WITH
.lJ WIRE CONNECTOR)
"R"

UNIT LOW VOLTAGE
TERMINAL BOARD

From Dwg. 21A725488 Rev. 0

10. The economizer is shipped with the linkage rod from the
motor disconnected.
NOTE: The set screws on both linkage rods are factory
adjusted and should NOT be changed.

To re-install the motor linkage rod see the illustration below.
The return air damper should be fully open in orderto place the
linkage bolt into the bolt hole in the lever arm. Tighten the hex
nut securely.

II
II

II
II

SOLID LINES INDICATE DAMPER
BLADEB AND LINKAGE POSITION
AS SHIPPED.

2. TO CONNECT MOTOR LINKAGE
ROD TO THE RETURN AIR DAMPER
LEVER ARM, TURN THE DAMPER
BLADES AND LEVER ARMS TO THE
POSITION INDICATED BY THE

II DASHED LINES.
II

.,_..../3. APPLY PRESSURE HERE TO., ALIGN BOLT ON LINKAGE ROD
WITH HOLE IN THE LEVER ARM,

4. REMOVE TAPE. REX NUT, AND
WASHER. DO NOT LOOSEN SET
SCREW. PLACE LINKAGE BOLT
INTO THE HOLE IN THE LEVER
ARM. INSTALL WASHER AND NUT

II ON BOLT AND TIGHTEN FIRMLY.

From Dwg. 21B725489 Rev. 0
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11. Replace the end panel (filter access panel) and secure with
screws saved from step No. 3 on page 10. See illustration on
page 11.

MODEL NO.

BAYECON025 A

ECONOMIZER
1. Set the minimum position potentiometer (if used) to allow

outdoor air damper to go to FULLY closed position. Poten-
tiometer is on enthalpy control cover. (OPEN & CLOSE

t ).
2. The following check-out steps for the economizer can
be performed only if the outdoor air conditions are to the
left ofshaded area on psychrometric chart. See Chart below.
3. Set indoor thermostat to satisfied position and apply
power to unit.

4. Set minimum position potentiometer (MPP) to full open
position. Outdoor air damper should go to full open.
5. Set MPP to close position. Outdoor air damper should

close.
6. Set indoor thermostat to call for cooling.

CAUTION: Compressor will start. Avoid rapid cy-
cling of compressor during check-out of economizer
dampers.
7. This economizer is factory set for mixed air temperature

between 50 F and 56 F. Turn the enthalpy control knob to the
"A" setting (full clockwise). If the outdoor temperature is less
than 75 F., the compressor will stop and outdoor damper will
move to full open. If outdoor temperature is too high for

CONTROL CHECK-OUT
enthalpy control to switch, the wires to terminals 1 and 3 onthe
control can be switched to verify proper operation. See illustra-
tions on page 11 for location of enthalpy control knob.

8. Set indoorthermostatto satisfied position, stopping indoor
blower. Fresh air damper will close and return air damper will
open.

9. Set indoor thermostat to call for cooling. Allowingtime for
fresh air damper to open completely. Turn enthalpy control
knob counter-clockwise past "D" position. Fresh air damper
will close completely if temperature and humidity are above
"D" position.
10. Set the enthalpy control per illustration below. If max-
imum combination of relative humidity and temperature is not
known, set enthalpy control to the "B" setting.
11. Without a call for cooling, ADJUST the minimum position
petentiometer, if used, to provide the volume of fresh air
required (fresh air ventilation).
CAUTION: DONOT SET MINIMUM POSITION TO PRO-
VIDE OVER 50% VOLUME OF FRESH AIR.
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ENTHALPY CONTROL SELECTION CHART

2o.-1

30

40.1

5o-.

,,=, 6o-

B

CONTROL
SETTING

O

C

.5O

-60

--8070- DETERMINING CONTROL SETTING:
A. DETERMINE THE MAXIMUM COMBINATION OF
RELATIVE HUMIDITY AND TEMPERATURE CON-
SIDERED ACCEPTABLE FOR THE INSTALLATION.

80-’1 B. LOCATE THE PERCENT RELATIVE HUMIDITY ON
THE LEFT HAND SCALE.
C. LOCATE THE AIR TEMPERATURE (DRY BULB) ON
RIGHT HAND SCALE.
D. DRAW A STRAIGHT LINE BETWEEN THESE TWO
POINTS.
E. ADJUST THE ENTHALPY CONTROL TO THE
SETTING INDICATED ON THE CONTROL SETTING
SCALE.

ECONOMIZER CONTROL SELECTION
& PSYCHOMETRIC CHART

Below set point Economizer will function.
Above set point Compressor will operate.

BAYECON024 MANUAL ECONOMIZER
0-100% FRESH AIR DAMPER

1. The BAYECON024 Economizer is identical to the
BAYECON025 with the following exception:

2. The drive motor, enthalpy control and polarized plug were
omitted from BAYECON024 economizer.

BAYBARM007 BAROMETRIC RELIEF DAMPER
1. The BAYBARM007 Barometric Relief Damper is to be used

with BAYECON025 and BAYECON024 economizer accessory, if
required with your particular application.

2. Removethe Eliminator from the economizerby removingtwo
(2) screws from each side of economizer, which secure the elim-
inator in the economizer. Save the eliminator and screws for later
use. See illustration at right.
3. Remove bottom cover panel from economizer after the elim-

inator has been removed. Remove screws from the entire perim-
eter of the bottom cover panel. Discard the cover panel and save
the screws for securing the barometric relief damper
BAYBARM007.

4. Place the Barometric Relief Damper (BAYBARM007) into
the economizer as illustrated at right. Secure the Barometric
Relief Damper to the economizer by inserting screws through all
clearance holes along the entire perimeter of the BAYBARM007
damper cover.

Insert four (4) screws through clearance holes in barometric
damper cover, to secure motor barrier to barometric damper
cover. There are two (2) clearance holes for screws in the left side
panel of the economizer, insert a screw in each hole to secure the
left end of the barometric damper BAYBARM007 to the econo-
mizer.

5. Reinstall and secure the Eliminator in the economizer by
reversing the procedure outlined in step 2 above.

IMINATOR
ENTHALPY CONTROL & MOTOR ON
(BAYECON025-A ONLY)

BOTTOM
COVER
PANEL

BAROMETRIC
RELIEF

MOTOR ACCESS...._ --COVER
ECONOMIZER

BAYECON024 & BAYECON025-A

page 14 dwg. no. 21A725195 P01



BAYDMPR018 MOTORIZED FRESH AIR DAMPER
For those applications which require it, a motorized fresh air
damper BAYDMPR018 accessory can be installed and made
functional by the following steps.
1. Secure bottom panel to the top panel of BAYDMPR018

with screws provided. See Illustration below.
1A. For use on BYC,BTC/BWC090F units, secure the bot-

tom panel to the top panel of BAYDMPR018 with screws
provided. See illustration below.
lB. For use on BYC,BTC/BWC120Funits, secure wider filler

panel to top panel of BAYDMPR018 with screws provided.
Then attach bottom panel to lower edge of filler panel. See
illustration below.

NOTE: Make sure that all screws are tight, so that gasket
forms a water tight seal.
2. Access to unit Place the power disconnect switch(es) in

the "OFF" position. Remove the screws that secure side panel
of return air section of the unit.
3. Remove side panel by pulling out slightly and down. Dis-

card the side panel since the BAYDMPR018 fresh air damper
will be installed there.
4. Remove the screws that secure the end panel (filter access

panel) of return air section of unit. Save screws for later use.
5. Remove the end panel (filter access panel) by pulling out

slightly and down. Save this panel, since it will be reinstalled
later.

’ /-’-- 6. Removejumper plug from the polarized plug and discard.
The polarized plug is located at the top and near the outlet endN/ of the filter rack in the unit.

:" IMPORTANT: Remove two (2)screws and position plate
/), "", on top ofblade enclosure as shown in illustration. Secure
/ \\\\ 7f J with two (2) screws. PLATE MUST BE REPOSITIONED

| / ,\\ [ PRIOR TO INSTALLATION OF DAMPER TO UNIT
m %." " 7. Insert the BAYDMPR018 damper assembly into side panelI ,,., //._ opening ofthe return air section of unit. See illustration below.
m "\ / II 8. Secure damper and panel assembly to unit with screwsI ’,;..I - provided. Form a water tight seal between the flanges of the

’x panel and unit. Use caulking to seal all voids, preventing water
leaks.

r’ From Dw9. 21C722921 P01

SHIPPING

/ POSITION

UppER PANEL.... r.. PLATE

| / / 0 l"’-""-’" MOTORIZED FRESH AIR| / ",., DAMPER BAYDMPR018| PERMANENT FILTER

/ FOR CLEA.:EMOVE ,3)A’IT"PANEL

page 15
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BAYDMPR018 MOTORIZED FRESH AIR DAMPER (Cont.)

9. Make the electrical connection to the damper by mating
the polarized plug of the damper to the polarized plug of the
unit where the jumper plug was removed.

The damper motor operates on 200/230, or 460 volt power
source. The polarized plug will match the voltve ofthe unit to

the voltage of the damper activator (motor).

10. Replace the end panel (filter access panel) and secure with

screws saved from Step 4.

11. The motorized damper requires a field supplied and
installed control. The control is to be connected to BPJ1 and
BR/3 wire leads in the unit electrical control compartment by
the low voltage terminal board.

12. Place the power disconnect switch(es) in the "ON" posi-
tion.

The Trane Company
Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

AN AMERICAN-
STANDARD
COMPANY P.I.
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DMPR-IN-25

BAYDMPR023
(BTC/BWC090, 120 F-G)

0-25% Fresh Air Dampers
Library Service Literature
Product Section Unitary
Product Unitary Accessories
Model Economizers, Dampers, Motors, Low Ambient
Literature Type Installer’s Guide
Sequence 25
Date July 1985
File No. SVoUN-ACC-DMPR-IN-25 785
Supersedes

1. Remove the screws that secure the side panel of the return air
section (panel has dimples). Save the screws for use in re-
installing the panel.

2. Remove the side panel by pulling out slightly and down.

3. Drill 5/w" diameter engagement holes at each of the dimples in
the panel.

4. Cut a hole in the panel to the following dimensions to satisfy
fresh air requirement (see diagram 1):

Fresh Air Opening Size
Requirements H W

10% 25/6 29
15% 37/6 29
25% 63/6 29

5. Attach hood to panel with #10 thread forming screws.

6. Re-install panel on unit.

7. The aluminum filter located in the hood may be removed for
cleaning.

Since The Trane Company has policy of continuous
product improvement, the dght to change
specifications and design without notice. The installation
and serwcing of the equipment referred to in this booklet
should be done by qualified, experienced technicians.

18-HE60D18
st Printing
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ASCT-IN-3

18-HF10C1st Printing,

TIME DELAY RELAY (BAY41X171A)
This accessory may be installed on any compressor bear-
ing outdoor section using 24VAC contactor coil.

This accessory MUST be installed in a weather protected
area within the unit cabinet, such as the control box, the
fan orifice plate, etc. IFORE REMOVING ANY PANELS OR

FROM THE UNIT.

250 TERMINALS

L.205 TERMINALS
From Dwg. 21A135913 PO1

CONNECTION

TNS

DIAGRAM

-JUMPER WIRE

[B
MS INDOOR

THERMOSTAT

FromDwg. 21A135914 PO1

Oncethe location has been determined, install the kit as follows:

1. Use enclosed screws or back out any convenient
screws and slip the slotted foot-plate (see Fig. 1) under
the screw head, and retighten screw.

2. Wire the accessory according to the Connection Dia-
gram in Fig. 2. (The spade terminals of the accessory
are numbered as shown on the diagram).

3. This time delay has dual (5 or 7 minute) time capability.
For 5 minute delay connect brown jumper to terminals
5 and 6. For 7 minute time delay, jumper should be left
disconnected.

After completion of installation apply appropriate label de-
noting 5 or 7 minute time delay inside control panel. Se-
cure all panels, grilles, etc., and restore power to unit.

Place unit in cooling mode and wait for stabilized running
conditions. Turn thermostat to "OFF" momentarily and
observe the "cycling-on" time (compressor should cycle
on in 5 or 7 minutes after Evaporator fan cycles on).

(P.C,)

The Trane Company
DealerProducts Group, Troup Highway. Ty/er, TX 75711

dw.q. no. 21A135912 PO1
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INSTALLER"S GIJ/DE
ACCSY-IN-19, ,,_ ,..--,._ 18-HE26D1

1st Printing, 1987

QUIK-ATTACH TO BRAZE COUPLING KITS
BAY71XOOIA THRU O06A AND BAY71XO11A. 012A

ALLphases ofthis installation mustcomply with NATIONAL, STATE, AND LOCAL CODES.

1. These coupling kits are packaged in a plastic en-
velope. Remove couplings from envelope and
check diaphram on ends ofcouplings for damage.

2. Attach coupling ends to indoor unit (or outdoor
unit) per following instructions.

a. Remove dust cap.
b. Make sure that no dirt or foreign material is per-

mitted to get onto mating surfaces of coupling
halves before connecting them together. Oil the
face and threads of the coupling halves with
clean refrigerant oil before mating.

c. Start tightening union nut by hand while holding
tube rigid with the other hand.

NOTE: Keep pressure tap in upright position at all
times.

d. When union nut is securely anchored to coil, use
holdback wrench on flats of base nut (see Figure
2 below) and with second wrench on union nut
tighten until nut is seated. A firm metal to metal
contact will be felt.

e. Then advance the union nut another 1/4 turn. This
final turn is necessary to insure a proper metal
seal of coupling halves, forming a leakproof
joint. Do not continue to tighten the coupling as
distortion of the coupling nut will result in a leak.

3. After assembly of couplings, follow instructions
shipped with outdoor unit to complete refrigerant
piping installation.

Rgure 1

QUIK CONNECT COUPLING

The male and female Quik-Attach fittings must

be properly aligned to prevent cross threading.

Rgure 2

,/
dwg. no. 21A130456 P04



INSTALLER’S GUIDE

The Trane Company
Dealer Products Group
Troup Highway
Tyler, TX 75711
(C) American Standard Inc, 1987

Library Service Literature

Product Section Unitary

Product Unitary Accessories

Model

Literature Type Installer’s Gui,

Sequence
Date August 1987

File No. SV-UN-ACC-ACCSY-IN-19 8/87
Supersedes

dwg. no. 21A130456 P04
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RAUB MODEL NUMBER DESCRIPTION
Trane products are identified by a mulliple character model number that precisely identifies a particular type of unit. An explanation of
the multiple character RAUB number is listed below to enable the owner or sendce engineer to definee specific operation, corn-

UNIT TYPE
R CONDENSING UNIT

CONDENSER
A AIR COOLED

AIRFLOW
U UP FLOW

DEVELOPMENT SEQUENCE
B SECOND

NOMINAL CAPACITY
C20 20 TONS
C25 25 TONS
C30 3O TONS
C40 40 TONS
C50 50 TONS
C60 60 TONS

POWER SUPPLY
460/60/3 PWS

2 575/60/3 PWS
3 230/60/3 PWS
4 460/0/3 XL
6 200/60/3 PWS
A 380150/3 PWS
B 415/50/3 PWS

RAUBC203AB10A

MISCELLANEOUS
A UNIT DISCONNECT SWITCH
B HOT GAS BYPASS PROVISION
F PRESSURE GAUGES
H COPPER FINS

SPRING ISOLATORS
2 RUBBER-IN-SHEAR ISOLATORS
3 FLOW SWITCH

AGENCY APPROVAL
0 NONE

UL
2 CSA

AMBIENT CONTROL
0 STD
=OF

DESIGN SEQUENCE
A FIRST
B SECOND
C THIRD

SYSTEM CONTROL
A TWO STEP CONTROL
B MULTITEP CONTROL
C ELECTRONIC ROOM STAT
E ELECTRONIC SUPPLY AIR VAV
F EVPA CONTROL PANEL



RAUB UNIT NAMEPLATE
The RAUB unit nameplate is located in the upper left hand corner of the control box end of the unit. It lists the model number, electrical

information, refrigerant type and charge, unit weight and other specific, important unit information.

MODEL NO

SERIAL NO

.FOR OUTDOOR IhlSTALLATION ONLY
SEE ADDITIONAL NAMEPLATE IN GAS HEAT SECTION WHEN USED

UNIT POWER SUPPLY

RATED VOLTAGE .z

UTILIZATIOH VOLTAGE RA.GE

THIS UNIT IS SUITABLE FOR OPERATION ON
THE FOLLOWING NOMINAL SYSTEM VOLTAGESI

CIRCUIT
MINIMUM CIRCUIT AMPACITY

RECOMMENOEO DUAL ELEMENT FUSE

MAXIMUM FUSE SIZE

OTY VOLT HZ PH RLAEA
MOTOR I----]

FLAIEA
COND FAN
MOTOR v-l
MOTOR

BURNER
MOTOR Eli ---n r--1

ELECTRIC

CIRCUIT

FACTORY CNARGE)-EACH SYSTEM

CIRCUIT-2
["’"JAMPS
I--’-’AMPS
I--’IAMPs

LRAtEA

HP,EA

II J
II
I|

KW

L

FOR CONTINUED EFFICIENT OPERATION OF THIS UNIT REFER TO
OPERATION MAINTENANCE MANUAL

THE TRANE COMPANYtLACROSSE WISCONSIN 54601
MADE IN U.S.A. X39680091-01



GENERAL INFORMATION
Model RAUB condensing units are designed for outdoor mount-
ing with a vertical air discharge. They are usually installed on a flat
roof butcan also be installed on a concrete slab atground level. In
either case, the unit must be installed so that it is level to within _+

2-inches side to side and end to end. Each unit is leak-tested and
evacuated at the factory, and shipped with a holding charge of
Refrigerant-22. An access panel on the end of the unit provides
access to the compressor section and a hinged door provides
access to the control panel on the side of the unit. Table pro-
vides general data.

NOTE: "Warnings" and "Cautions" appear at appropriate
places in this instruction manual. Your personal safety and the
proper operation of this machine require that you follow them
carefully. The Trane Company assumes no liability for installa-
tions or servicing performed by unqualified personnel.

An Installation Checklist is provided at the end of the INSTALLA-
TION section of this manual and should be completed after all in-
stallation procedures have been accomplished. Periodic Mainte-
nance checklists are provided at the beginning of the
MAINTENANCE section of this manual for performing recom-
mended maintenance. These checklists should not be substi-
tuted for the detailed information given in appropriate sections of
this manual.

A Start-Up Log is provided at the end of the START-UP section of
this manual. Data should be entered in this log during initial start-
up to ensure that the unit is operating properly and that all recom-
mended checks have been completed. A Maintenance Log at the
end of the "Periodic Maintenance" section enables the operator/
serviceman to maintain a record of system operating data.

INSTALLATION
The installation information contained in this manual applies to
the Model RAUB condensing unit only. Supplemental installation
instructions are provided for the Model BRCB evaporator unit and
for RAUB/EVPA and RAUB/VAV equipment. Refer to the follow-
ing publications:

BRCB-M-1 for BRCB information.
RAUB-IN-11 for Model RAUB with EVPA control option.
RAUB-IN-12 for Model RAUB with VAV control option.

SHIPPING AND RECEIVING

Model RAUB condensing units are leak-tested and evacuated at
the factory and then shipped with a holding charge of R-22 refrig-
erant. Inspect each unit as it is delivered to the job site for any in-
transit damage. All shipments are made F.O.B. Trane Company
manufacturing plant, therefore claims for shipping damage must
be filed with the delivering carrier.

To protect against loss from in-transit damage, complete the fol-
lowing upon receipt of the unit:

1. Inspect individual pieces of the shipment before accepting.
Checkfor rattles, bent comers, or other visible damage or in-
dications of shipping damage.

2. If a shipment has apparent damage, inspect it throughout
before accepting. Make specific notations conceming the
damage on the freight bill. Do not refuse delivery.

3. Inspect the unit for concealed damage before it is stored and
as soon as possible after delivery. Concealed damage must
be reported within 15 days.

4. Do not move damaged material from the receiving location. It
is the receiver’s responsibility to provide reasonable evi-
dence that concealed damage did not occur after delivery.

5. If concealed damage is discovered, stop uncrating the ship-
ment. Retain all internal packing, cartons and crates. Take
photographs of the damaged equipment, if possible.

6. Notify the carrier’s terminal of damage immediately by phone
and by mail. Request a joint inspection of the damaged
equipment immediately by the carder and consignee.

7. Notify the Trane sales representative of the damage and ar-
range for repair. Do not repair the unit, however, until
damage is inspected by the carder’s representative.

Also, after receiving the unit, rotate the condenser fans manually
to make sure that they rotate freely. Check for any materials
shortage. If ordered, accessories ship in the positions shown in
Figures through 3.

Compare the data on the unit nameplate with the ordering and
shipping information to verify that the correct unit has been
received.

Before unit start-up, read this manual to become familiar with the
unit and its operation.

LOCATION AND CLEARANCES

Refer to Figures 4 through 8 for detailed unit dimensions, con-
nections and clearances.

Locate the condensing unit where air will flow without obstruction
upward through the condensing coil and away from the fan
discharge.

If the unit is being placed near a wall or other obstruction which
may hinder airflow, the minimum condenser air clearances as
shown in Figures 4 through 8 must be maintained. Increase the
minimum condenser air clearance to 16 feet if:

1. The installation has obstructions on two or more sides.

2. The installation includes more than one unit (side by side
installation).



If the condensing unit is to be installed in a well, increase the mini-

mum condenser air clearance to 16 feet and make sure that the
fan assemblies protrude out of the well and above ground level.
Refer to Figure 9.

NOTE: FOUR FEET OF SERVICE CLEARANCE SHOULD BE
MAINTAINED ON THE COMPRESSOR SIDE OF THE CON-
DENSING UNIT.

FOUNDATION

When the unit is about to be set on the ground, place it above the

snow line and above any possible blowing debris. Provide con-
crete footings or foundation for support. Support is not needed
around the total perimeterofthe unit; only at the four or six mount-

ing feet around the unit. Constructthe footings in accordance with

the loading data given in Figures 4 through 8. Install isolators, if

desired, or hold-down bolts in the footings to anchor the unit.

Refer to Figures 10 and 11 for spring isolator and isolation pad
selection and location. Figure 12 gives isolator dimensions.

For rooftop installations, make certain the roof is strong enough to

adequately support the unit and to avoid the transmission of vi-

bration. Table lists unit operating weights To reduce vibration

transmission into the building, the use of isolators should be con-
sidered. Anchor the unit to the roof with hold-down bolts or iso-

lators. Check with a roofing contractor for proper waterproofing
installation practices to ensure that the roof does not develop
leaks as a result of the unit weight, vibration or hot weather.

EVPA
CONTROL

SPRING
ISOLATOR

KIT*

RUNNER
(DISCARD AT
JOBSITE)

SWITCH*

CONTROL PANEL

DUCT SENSOR AND
ROOM THERMOSTAT

(ELECTRONIC
CONTROL ONLY)

SHIPPING CHANNELS
(MUST BE LEFT ON IF UNIT

IS FORK LIFTED)
RUNNER (DISCARD

AT JOBSITE) ACCeSSOTy Iocatio when shipped with unit

FIGURE Shipping Location of Accessories (RAUB 20 to 30)

1,765 1,745
1,945 1,925
2,155 2,145
3,140 3,090
3,620 3,660
3,770 3,720

1. Per mffigemt system.

28
31
4O
29
31
401

67 2 26
76 3 26

96 3 26

681 4 26
711 6 26
921 6 26

19
19
19
191
191
191



CONTROL PANEL

DUCT SENSOR AND ROOM
/ .-.. FTHERMOSTAT (ELECTRONIC

FLOW SWITCH*

RUNNER
(DISCARD

(MUST BE LE ON IFIT
IS FORK LIE "EA CONTROL PANEL

RUNNER
(DISCARD AT JOBSITE) i .

FIGURE 2 Shipping Location of Accessories (RAUB 40)

CONTROL PANEL

FLOW SWITCH*

THER.OSTAT
(ELECTRONIC K..’" .,\

RUNNER I
(DISCARD AT :/’//

SPRING
ISOTOR KI

EVPA CONTROL PANELJ .ST BE LE ON IF
UNIT IS FORK LIED)

RUNNER (DISCARD AT SITE)

FIGURE 3 Shipping Location of Acclorles (RAUB 50 and 50)
8



CONTROL
PANEL

EE DETAIL
BELOW)

’-1 DAMPER
DECORATIVE
GRILLE

2’-11"

ELECTRIC
ACCESS
THRU
PANEL

AR SIDE)

POINT
(4 PLACES)

2" CONDUIT || |

ELECTRICALCONNE
EVAP REMOTE CORNEL

IN PNEL ++" CONDUIT

-t,,,, KNOCKOUT FOR 24V ELECTRONIC
THERMOSTAT CONTROL

CLEARANCE DATA

16’-0"

CENTER OF GRAVITY
INFORMATION

WEIGHTS

RAUB-C20 Ofle 20-Ton K 430 570 320 425 1745 1765

FIGURE 4 Dimensional Data, RAUB-C20



DAMPER

’-11he"
DECORATIVE
GRILLE

CONTROL
PAN

(SEE DETAIL
BELOW)

5’-21/2"

OVERALL
HEIGHT
WITH
DAMPERS

2’-11"

2 V"O,D. SUCTION CONN

ELECTRIC’ UQUID

ACCESS 41/2"
CONNECTION

THRU 5’-0Y="
PANEL ’"(FAR SIDE) /" O.D.

OPTIONAL
HOT GAS

(4 PLACES)

COMPRESSOR INTERLOCK
ELECTRICAL CONN./|

EVAP REMOTE CONTROL PANEL
TO RAUB MAIN PANEL " CONDUIT

7/=.. KNOCKOUT FOR 24V ELECTRONIC
THERMOSTAT CONTROL

CLEARANCE DATA

CENTER OF GRAVITY
INFORMATION

4’-0" 8’-0" 16’-0" 16’-0"

FIGURE S Dlmeion=l Data, RAUB-C25
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PANEL
(SEE DETAIL

DAMPER

DECORATIVE
GRILLE (BOTH SIDES)

6’-91/1e OVERALL
HEIGHT
WITH
DAMPERS

ELECTRIC

THRU
PANEL

(FAR SIDE)

UFTING POINT
(4 PLACES)

LINE SOLENOID VALVE /
?," COMPRESSOR INTERLOCK

ELECTRICAL CONNECTION

ELECTRICALC
1’-2%"-,

._EVAP REMOTE CONTROL PANEL
TO RAUB MAIN PANEL 4" CONDUIT

7" KNOCKOUT FOR 24V ELECTRONIC
THERMOSTAT CONTROL

CONTROL PANEL DETAIL

CONTROL PANEL

DAMPER LOCATION

;LEARAHCE DATA

WEIGHTS

FIGURE 6 Dimensional Data, RAUB-C30
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DAMPER

I’-11" /--
CONTROL PANEL
(SEE DETAIL
BELOW)

DECORATIVE GRILLE
(BOTH SIDES)

7’.21/le
OVERALL HEIGHT
WITH DAMPERS

65/lS

%" O.D.
LIQUID

(CIRCUIT
%" O.D.

LIQUID CONNECTION
(CIRCUIT #2) 1V" O.D.

HOT GAS
BYPASS CONNECTION

(CIRCUIT
1%" O,D.
SUCTION
CONN.

LIFTING POINT
(4 PLACES)

1W’ O.D. OPTIONAL
HOT GAS
BYPASS CONN.
(CIRCUIT #2)

MINIMUM CLEARANCE

N "X .-,-"’.,,,..-,- DAMPER.LOCATION

NDENSERAIR /ILAN5JF/ AN 4) /

IIFAN 2 (FANI / f

"KFOR 3’-1.11"

CENTER GVIW

" KNKO, LIQUID LINE SOLENOID VALVE
AP REMOTE CONTROL PANEL
TO UB MAIN PANEL 4" CDUIT

" MPRESSOR INTERLK
ELECTRICAL CONN.

WEIGHTS
5’.8" 16’-0"

FIGURE 7 Dimensional Data, RAUB-C40
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CONTROL
PANEL 1’-1

DAMPER

DECORATIVE GRILLE (BOTH SIDES)

7’-21ha OVERALL
HEIGHT
WITH
DAMPERS

’-71,

%" O.D. (50-TON)

" O.O.
LIQUID CONN.
(CIRCUIT #11

%" O.D. (50-TON)

" O.D. (60-TON)
LIQUID CONN. ’V=" O.D. (50-TON)
(CIRCUIT #2) 1" O,D. (60-TON)

OPTIONAL HOT GAS
BYPASS CONNECTION

LIFTING POINT
(4 PLACES)

2W’O,D, 1" O.D. (50-TON)
SUCTION 1" O.D. (60-TON)
CONN. OPTIONAL HOT GAS

BYPASS CONN.
(CIRCUIT #2)

(CIRCUIT #1

MINIMUM CLEARANCE\

Z’-o ’4" MTG. HOLES

CONTROL PANEL
DOOR CLEARANCE

DAMPER LOCATION
CONTROL PANEL

’;’/l" KNOCKOUT FOR " KNOCKOUT, HOT GAS
24V ELECTRONIC BYPASS SOLENOID VALVE

THERMOSTAT CONTROL /

r ./ / .. KNOCKOUT, LIQUID LINE SOLENOID VALVE

I% I/ // ." VAP REMOE CO.TRO" PANEL

I // RAUS MA,N PANEL, CONDUIT

\:3r’ // I. ,," COMPRESSOR NTELK

-/ LEcTR,c co..c,

N%_... CLEDATA

CONTROL PANEL- ,,.
2’-10

CENTER OF
GRAVITY INFORMATION

RAUB-C50
RAUB-C60

4’-0" 8’-0" 16’-0" 6’-1 16’-O"

Two30-Ton K 9O5 475 765 39o 1625 3720 3770

RGURE 8 Dimensional Data, RAUB C50 and C60

13



FIGURE 9 Well Installation

04 2o

CONTROL
PANEL
END

03 10j

06 04 20

CONTROL
PANEL
END

IO5 0 3

A B

FIAUB-C A
FIAUICO A
FtAUB.C
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CP-1-26 CP-1-27
CP-1-27 CP-1-28

RAUB-C50 B CP-1-26 CP-1-28
RAUB-C B CP-1-27 CP-1-31

FIGURE 10 Spring Ilolator Slbotion and Looation
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O4 2o

CONTROL
PANEL
END

03 lO

o6 04 2o

CONTROL
PANEL
END

05 03 lO

A B

RAUB-C20 A R RED RGRN R RED R RED

RAUB-C25 A R RED R GRN R RED R RED

RAUB-C30 A R GRN R GRAY R RED R GRN

RAUB-C40 B R RED R GRN R RED R GRN R RED R GRN

RAUB-CS0 B R GRN R GRAY R RED R GRAY R RED R GRN

RAUB-C60 B R GRN R GRAY R RED R GRAY R RED R GRN

FIGURE 11 Im)iation Pad Selection and Location

he,,
DIA.

2 HOLES
-Y=" N.O. TAP

NEOPRENE ISOLATOR

II HEIGHT

SPRING ISOLATOR

INSTALLER NOTE: ADJUST ISOLATOR SO THAT TOP PLATE CLEARS
LOWER HOUSING BY AT LEAST 1/4" AND NOT MORE THAN 1/2".

FIGURE 12 Isolator Dimensions
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HANDLING AND RIGGING

All 20 through 60-ton RAUB units can be lifted with a fork truck
provided that the middle shipping channels are left under the unit
(refer to Figures and 3). Any time a fork truck is used, the forks
must protrude beyond the width of the unit.

Rig the unit using either belts or cable slings. The slings must be
fastened to the unit at the four hoes in the base of the unit, as
shown in Figure 13. Use spreaders to protect the top of the unit
when it is lifted. The point where the slings must meet atthe ifting
hook must be at least six feet above the unit. Refer to Figures 4
through 8 for center-of-gravity information and to Figure 13 for
proper rigging procedures.

PRE-INSTALLATION LEAK TEST

Trane condensing units and some evaporators are shipped with a
holding charge of Refrigerant-22. Before installing these units,
momentarily open the service port in either the suction or dis-
charge line access valve to verify that the holding charge has not
been lost.

If no refrigerant escapes when opening the service port, the con-
densing unit should be leak tested to determine the soume of re-
frigerant loss. Pressurize the unit to 100 psi with refrigerant and
use a halogen leak detector, halide torch or soap bubbles to
check for leaks. If a leak is found, release the test pressure and
repair the leak. If no leak is found, use nitrogen to increase the
test pressure to 150 psi and repeat the leak tests. When repairing
leaks, refer to BRAZING PROCEDURES in the MAINTENANCE
PROCEDURES section of this manual. Retest the unit to make
sure the problem has been corrected.

REFRIGERANT PIPING

It is essential that refrigerant piping be propedy sized and applied
since these factors have a significant effect on system per-
formance and reliability. The interconnecting piping must be se-
lected and applied according to Trane recommendations and
specifications on the job plan. This should have been completed
when components were selected for the system.

RECOMMENDED LINE SIZES

If there is no job specification or piping layout, refer to the follow-
ing recommendations.

The interconnecting line sizes are listed in Table 2. These tube
sizes are within the velocity, pressure drop and refrigerant charge
limitations necessar for proper system operation. (The refrig-
erant charge limitation is the maximum system charge for a spe-
cific compressor and is determined by the design of the com-
pressor). The line lengths in Table 2 are based on pressure drop
and refrigerant charge limitations in the liquid line. Pressure
drop limits assume that equivalent length equals two times the
physical length. In most applications this is a reasonable assump-

LOCATE OVER
CENTER OF GRAVITY

SPREADERS

EYEBOLT
DETAIL

STEEL
EYESOLT

" 11 BACKUP NUT

--1" O.D. x 12 GA.
WASHER

FIGURE 13 Rigging

NOTE: THE STEEL EYEBOLTS, WASHERS,
AND BACKUP NUTS ARE TO BE PROVIDED
BY THE INSTALLER.

tion. However, actual pipe sizes must be calculated (see EB-S/S-
38) if one or more of the following situations exist:

1. LONG LIQUID RISER installations with liquid line risers
have an added pressure drop of 0.5 psi per foot of riser. If the
riser is more than 15-feet, the system may require a larger
diameter and/or shorter piping run to ensure adequate sub-
cooling at the expansion valve.

2. EXCESSIVE BENDS, REDUCERS, VALVES a greater
than normal number of tube bends, reducers, and/or valves
may increase the equivalent length and pressure drop above
the assumption of two times the physical length. Actual pres-
sure drop should be calculated for these situations.
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LONG PIPING LENGTHS for total piping lengths greater
than the lengths given in Table 2, larger liquid lines may be
required. However, guidelines specified in Engineering Bul-
letin EB-S/S-38 must be followed.

Trane recommends the use of Type L (medium wall) refrigerant
tubing. Only refrigerant grade coppertubing should be used since
it is available cleaned, dehydrated and capped to avoid con-
tamination prior to installation. Copper tubing used for plumbing
usually has oil, grease or other contaminants on the interior wall
and these can cause serious operating problems if not removed
prior to installation. Tube size recommendations in this manual
are based on Type L (medium wall) tubing.

LIQUID LINE COMPONENTS

A properly sized liquid line filter drier must be installed upstream
from the expansion valve. In addition, a moisture indicator/sight
glass should be installed between the expansion valve and filter
drier. Both of these components should be installed at the evapo-
rator close to the expansion valve as shown in Figure 14.

The number of other valves, reducers and tube bends should be
minimized as these items tend to increase the pressure drop and
reduce subcooling at the expansion valve.

At least one liquid line solenoid valve must be installed on each
refrigerant circuit. With unloaded compressor operation, max-

TABLE 2 Interconnecting Line Sizes+

RAUB-C20
RAUB-C25
RAUB-C30
RAUB-C40*
RAUB-C50"
RAUB-C60*

Two line sets required.
For vertical suction riser, suction line size in shaded region must either be reduced to 1%, or double riser must be utilized (see Engineering Bulletin EB-S/S-38).

+ Refer to Engineering Bulletin No. EB-S/S-38 for appli with liquid line riser greater than 15 feet, or for line lengths greater than listed in table.

EXPANSION SOLENOID
VALVE VALVE FILTER

DRIER LIQUID
LIQUID LINE p_SIGHT / LINE

EVAPORATOR 1 i. .L_ _r- /

]
Ip , -----TO CONDENSING UNIT

EXPANSION EQUALIZER LINE
VALVE BULB LINE
(INSULATION
NOT SHOWN)

NOTE: INSTALLTHE EXPANSION VALVE, SIGHT GLASS, SOLENOID VALVE, AND FILTER DRIER
AS CLOSETOTHE EVAPORATOR AS POSSIBLE.

FIGURE 14 Diagram of Refrigerant Piping Components In Liquid Line
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imum system efficiency is achieved with a full evaporator coil.
However, this can result in poor system moisture removal capaci-
ty. Generally, moisture removal is not a problem with 1/2 com-
pressor loading, but can be of concern with RAUB 25 and 30 ton
condensing units which unload to 1/3 capacity on each com-
pressor. On these units, better moisture removal capacity can be
achieved by separating the reffigerant coil into two equal sections
and shutting off half of the coil when the compressor is at 1/3
loading.

Factory-installed solenoid valves are provided on BRCB evapo-
rators to shut off one-half of the evaporator coil. When other air-
to-air low sides are utilized a solenoid valve can be installed be-
tween the filter drier and sight glass in order to shut off one-half of
the evaporator coil. On units where the solenoid valves are fac-
tory-installed, it is permissible to install the sight glass between
the unit and the filter drier. However, all of these components
should be installed close to the expansion valve and no more than
one-half of the coil should be shut off.

Liquid line refrigerant velocities should be kept below 5-7 feet per
second in order to prevent "liquid hammer" because of the liquid
line solenoid valves. However, this is a secondary consideration,
and it is more important to insure that compressor refrigerant
charge limits are not exceeded.

RISERS AND TUBE ROUTING

Liquid line riser lengths are limited only by the additional pressure
drop (0.5 psi/ft.) which results from the liquid column. No limit
exists on the length of liquid line drops and no special line sloping
considerations are necessary.

Normally it is not necessary or desirable to insulate liquid lines. In
most applications the ambient temperature is lower than the re-
frigerant temperature and has the desirable effect of increasing
subcooling at the expansion valve. However, liquid lines routed
through extremely high ambient environments (such as a boiler
room) may reduce subcooling to below acceptable levels. To
minimize this loss, liquid lines passing through extremely warm

(above 110 F) areas should be insulated. Increasing liquid line
size will only tend to aggravate this problem.

SUCTION LINE

The suction line sizes recommended in Table 2 will result in suf-
ficient refrigerant vapor velocity to ensure good oil entrainment. It
is also important to utilize good tube routing practices to ensure
proper oil return to the compressor. Where suction lines must rise
more than four feet, a "P" trap should be used at the base of the
riser in order to facilitate oil return. This P-trap should be repeated
for each 25 feet of riser. However, it is critical that no long traps be
used which could accumulate significant quantities of oil. In other
words, line traps should be constructed with no horizontal length
in the bottom. Two street ells may be directly connected together
to form this P-trap.

It is not recommended that horizontal suction lines be pitched to-
wards the compressor. However, they should be reasonably level
to prevent the oil from pooling in the line close to the compressor
during the OFF cycle. Vertical risers should be no larger than 1-5/
8-inch O.D. on 20 through 60-ton RAUB units even if horizontal
runs are 2-1/8-inch O.D. If pressure drop in the 1-5/8-inch riser is
unacceptable, double risers should be utilized as shown in Figure
15. In this case, the small riser should be 1-5/8-inch O.D. and the
large riser should be 2-1/8-inch O.D. On dual compressor 40-60
ton RAUB units, some of the compressors may not unload. In this
case, a 2-1/8 inch suction line riser is acceptable.

Insulate the suction line with 1/2-inch thick closed cell neoprene
insulation such as Armaflex or similar material. Do not run the
suction and liquid line in contact with each otherwithout insulation
between them.

REFRIGERANT PIPING INSTALLATION INSTRUCTIONS

One of two methods may be used to propedy route piping within
the unit. The first method requires the use of unit isolators, yet
provides a direct and flexible means of routing the piping. The
second method does not require isolators, but necessitates cut-
ting holes in the unit’s cabinetry. It also does not offer as much
routing flexibility as the first method.

1%" O.D.

REDUCER

45 STR
ELLS

SUCTION LINE
TO COMPRESSOR

V" O.D.

F --DUCER
EVAPORATOR TEE

ELLS

SUCTION LINE
TO COMPRESSOR

D OR
2-ELLS

METHOD A METHOD B

FIGURE 15 Double Riser Suction Line
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FIGURE 16 Liquid Line(s) Piping (40, 50 and 60-Ton Units)

FIGURE 17 Suction Line(s) Piping
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NOTE: In addition to the following instructions, the refrigerant
piping should be installed in accordance with the discussion
presented in Engineering Bulletin EB-S/S-38 and this manual.

IMPORTANT: Leave a 4 to 5-foot clearance in front of the com-
pressor section for compressor removal.

Units Mounted On Isolators

Field refrigerant piping can be routed under the framework on
units equipped with isolators. Piping the unit in this manner takes
a minimum amount of copper and allows the flexibility of running
the piping unobstructed in any direction once it is dropped below
the unit framework. A 5-1/2-inch minimum clearance must be
provided betweenthe unit baseand the isolator beee for rou-
ting irtsulated suction line. Units equipped with spring isolators
have sufficient clearance, however, units equipped with neo-
prene isolators will need 4-inch blocks placed under each isolator
to meet the specified clearance.

RAUB 20 to 60-ton condensing units have refrigerant con-
nections at the liquid line stubs and at the compressor suction
service valves. Figure 18 illustrates the connection points in the
20, 25 and 30-ton units and Figure 19 shows the points in the 40,
50 and 60-ton machines,

Procedure:

1. Remove all decorative grilles from the unit,

2. Release the unit’s holding charge.

3. Remove the suction flange(s) and closure plates from the
suction service valve(s).

4. Remove the cap(s) from the liquid line stub connections.

5. Proceed to pipe the liquid line(s) as shown in Figures 18 and
19.

6. Two 90-degree elbows are required to drop each liquid line
below the unit framework. Once the drop is made, run the
liquid line(s) to the desired location in accordance with the
guidelines presented in the Trane Engineering Bulletin EB-
S/S-38 and this manual.

a. Allow at least a 1-1/2-inch clearance between the liquid
line(s) and any surface or obstruction to prevent direct
line contact and possible noise transmission.

b. Clamp the liquid line(s) at a location no less than 3ofeet
and no more than 6-feet from the stub locations.

7. Once the liquid line(s) has been formed, braze all
connections.

8. Proceed to pipe the suction line(s) as shown in Figures 18
and 19.

9. Run the suction line(s) vertically downward to the base of the
unit.

10. A 90-degree elbow will be required to run each suction line
horizontally below the unit framework.

11. Run the suction line(s) to the desired location in accordance
with the guidelines presented in Trane Engineering Bulletin
EB-S/S-38 and this manual.

a. Allow at least a 1-1/2-inch clearance between the line(s)
and any surface orobstruction to prevent direct line con-
tact and possible noise transmission.

b. Clamp the line(s) at a location no less than 10-feet and
no more than 15-feet from the suction service valve(s) to
prevent noise transmission and provide adequate
support.

12. With each suction valve coupling removed from its service
valve, braze the coupling to the suction line.

13. Bolt each suction line up to its service valve and reposition
the line.

14. Proceed brazing the connections with the line in place or with
the connections referenced and the line removed.

Units Without Isolators

Units shipped without vibration isolators will need holes cut in the
cabinetry in order to route field refrigerant piping. The following
procedure should be used.

20 to 30-Ton Units

1. Remove the decorative grilles enclosing the compressor
section.

2. Release the unit’s holding charge.

3, Remove the suction flange and closure plates from the suc-
tion service valve.

4. Remove the cap from the liquid line stub connection.

5. Cut holes in the center support and filler post as shown in
Figure 20.

6. Pipe the liquid line as illustrated in Figure 21.

7. Run the liquid line through the appropriate hole location
using two lengths of liquid line, one coupling and one 90-
degree elbow.

8. Center the line in the opening.

9. Clamp the liquid line to the unit base rail just ahead of the
notched out hole.

Run the line to the desired location and proceed brazing the
connections with the line in place orwith the connections ref-
erenced and the line removed.

10.



TOP VIEW

SUCTION SERVICE
VALVE CONNECTION

SIDE VIEW

LIQUID LINE
STUB CONNECTION

SUCTION SERVICE
VALVE CONNECTION

LIQUID LINE
STUB CONNECTION

ISOLATOR "
MINIMUM
CLEARANCE

11/2" MINIMUM
CLEARANCE

FIGURE 18 Piping installation: 20 Through 30-Ton Units With Isolators
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TOP VIEW SUCTION SERVICE
VALVE CONNECTIONS

END VIEW
LIQUID LINE
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FIGURE 19 Piping Installation: 40 Through 60-Ton Unit F..qulpped With Isolatom



NOTE: RUN THE SUCTION LINE THROUGH THE CENTER FILLER l-INCH FROM THE FLOOR OF THE UNIT.

DIAMETER 31/2"

44-1/8"

!o RADIUS 3/4"

/

885/16"

: 31/2

f11/2

FIGURE 20 Hole Locations: 20 Through 30-Ton Units

11. Proceed piping the suction lines as shown in Figure 21.

12. Pipe the line through the appropriate hole, using two lengths
of pipe, a short radius street elbow and a 45-degree elbow.
See Figure 21.

13. Center the suction line in the hole.

14. Run the line to the desired location in accordance with the
guidelines presented in Trane Engineering Bulletin EB-S/S-
38 and this manual.

a. Allow at least a 1-1/2-inch clearance between the liquid

line(s) and any surface or obstruction to prevent direct
line contact and possible noise transmission.

b. Clamp the liquid line(s) at a location no less than 3 feet
and no more than 6 feet from the stub locations.

15. With each suction valve coupling removed from its service

valve, braze the coupling to its respective suction line.

|--

16. Bolt each suction line up to its service valve and reposition
the line(s).

17. Finish brazing the connections with the line in place or with

the connections referenced and the line removed.
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20 Ton 41-21/32"
25 Ton 41-17/32"
30 Ton 40-21/32"

SIDE VIEW

A
,44-1/8’

THE LINE PENETRATES
THE UNIT’S CABINET

AT THIS POINT

TOP VIEW

SHORT RADIUS
STREET ELBOW

45
ELBOW

END VIEW

FIGURE 21 Piping InMallatlon: 20 Through 30-Ton Unlt Without Iolator



DIAMETER 31/2

NOTE: The holes should be centered horizontally in the filler panels.

(Dimensions are not critical.)

FIGURE 22 Suction Line Hole Locations: 40 Through 60-Ton Units Without Isolators

40 to 60-Ton Units

1. Remove the decorative grilles enclosing the compressor
section and the liquid line stub locations.

2. Release the unit’s holding charge.

3. Remove the suction flanges and closure plates from the suc-

tion service valves.

4. Remove the caps from the liquid line stub connections.

5. Cut holes in the filler and condenser section end panels as

illustrated in Figures 22 and 23.

6. Proceed to pipe the liquid lines as shown in Figures 24 and

25.

7. Pipe the liquid lines through the two holes, using two cou-

plings and straight lengths of pipe.

8. Center the lines in their respective holes.

9. Clamp both liquid lines to the unit’s base just ahead of the

notched out holes with standard straps and sheet metal

screws.

10. Run the lines to the desired location in accordance with the

guidelines presented in Trane Engineering Bulletin EB-S/S-

38 and this manual. Proceed to braze the connections with

the lines in place or with the connections referenced and the

lines removed.

11. Provide no less than 3 feet and no more than 6 feet of line

between the unit and the first clamp location to prevent noise
transmission and also to provide adequate support.

12. Cut holes in the compressor section filler panels as shown in

Figures 22 and 23. The hole locations will vary with unit
tonnage.

13. Proceed to pipe the suction lines as illustrated in Figures 24
and 25.

14. Pipe the suction lines through each hole, using two pipe
lengths, a 90-degree street elbow and a 45-degree elbow for
each line.



NOTE: Holes appear on the opposite end of the unit
(control panel end) at the dimensions specified. 191/2

FIGURE 23 Liquid Line Hole I.oto: 40 Throulh 60-Ton Units Without Iolators

15. Center each suction line in its respective hole.

16. Run the lines to the desired location in accordance with the
guidelines presented in the Tmne Engineering Bulletin EB-
S/S-38 and this manual.

a. Allow at least 1-1/2-inch clearance between the lines
and any surface or obstruction to prevent direct line
contact.

b. To prevent noise transmission and provide adequate
support, allow no less than 10-feet and no morn than 15-
feet of suction line between the suction service valves
and the first clamp locations.

17. With each suction service valve coupling removed from its
valve, braze each coupling to its respective suction line.

18. Bolt each suction line up to its service valve and reposition
the lines,

19. Proceed to braze the connections with the lines in place or
with the connections referenced and the lines removed.



TOP VIEW
88-5/16"

SHORT
RADIUS
STREET
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44-1/8"

19t/=

END VIEW

LIQUID LINE
STUB

CONNECTIONS

FIGURE 24 Piping installation: 40-Ton Units Without Isolators
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TOP VIEW
113-3/4"

33-3/4" , ’1... 41-5/8"
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STREET EUOW,, y..____.:

VALVE CONNECTIONS

Inl.LIQUID LINE
STUB CONNECTIONS 191/2"

END VIEW

LIQUID LINE
STUB CONNECTIONS

FIGURE 25 Piping Installation: 50 and 60-Ton Units Without Isolators



THERMOSTATIC EXPANSION VALVE SELECTION

The thermostatic expansion valve is a modulating valve designed
to regulate the rate of refrigerant flow into the evaporator in exact
proportion to the rate of refrigerant evaporation. This can bedone
such that refrigerant superheat leaving the evaporator is held rel-
atively constant. In order to maximize compressor reliability,
Trane recommends that expansion valves be adjusted to achieve
approximately 12 F superheat leaving the evaporator at rating
point conditions (80/67 95 F). Refer to "Thermostatic Expansion
Valve Adjustment and Superheat Measurement" in the MAINTE-
NANCE PROCEDURES section of this manual for the recom-
mended superheat adjustment procedures.

Trane recommends that externally equalized valves be utilized in

order to compensate for pressure drop between the expansion
valve and superheat control point at the evaporator outlet.

Thermostatic expansion valves are more likely to hunt at low
system versus valve capacity conditions where the valve pin is
close to the valve seat. This is more pronounced on larger ton-

nage valves and on systems with unloading compressors. Both
major expansion valve manufacturers have a balance-ported
valve which tend to overcome this problem. The Trane Company
recommends this feature (when valve sizing allows) in order to
maintain satisfactory superheat control down to lower valve load-
ing conditions.

Various bulb charges are available and are described in valve

supplier catalogs. Trane recommends the use of VGA charge
(Sporlan) or straightW charge (Alco) on RAUB 20 through 60-ton

systems. These charges provide smooth control at air condi-

tioning conditions and are less prone to charge migration than the
conventional gas charge.

Thermostatic expansion valves are rated by the valve manu-
facturer in accordance with A.R.I. Standard 750 and A.N.S.I.
Standard B60.1. Capacity application ratings (tons) are given for
varying evaporator suction temperatures (F) and valve pressure
drops (PSI). Catalog values assume liquid entering the valve at
all times and a liquid temperature of 100 F. Correction factors are
provided for liquid temperatures other than 100 F.

Thermostatic expansion valves must be selected considering
actual operating conditions ratherthan nominal valve and system
capacities. Valve capacity is a function of evaporator saturated

suction temperature leaving the evaporator, liquid temperature
entering the expansion valve, and valve pressure drop. Pressure
drop across the valve is the difference between compressor dis-

charge and suction pressures, less pressure drops in the dis-

charge line, condenser, subcooler, liquid line, suction line, evapo-
rator, distributor tubes and distributor. Valves should normally be
selected so that actual system capacity is 70 to 100 percent of
valve rated capacity at design conditions.

Normally, the factory superheat setting (static superheat) is made
with the valve pin starting to move away from the seat. Valves are
generally designed so that an increase in superheat from 4 to 6 F

overthe factory static superheat setting is necessary for the valve
pin to open to its rated position. Valves in this size range are rated
at approximately 75 percent of full stroke to provide a reserve.
Valves with a balance pert feature can provide satisfactory con-
trol with loads 15 to 25 percent of nominal valve capacity.

Recommended expansion valve selections for RAUB 20 through
60-ton systems are given in Table 3. These selections assume
two expansion valves per evaporator and Trane Type F coils
which have Alco venturi type distributors. Other assumptions are
detailed in Table 3.

BRAZING AND LEAK TESTING

For proper brazing techniques when installing refrigerant tubing,
refer to BRAZING PROCEDURES in the MAINTENANCE sec-
tion of this manual.

Affer completing the installation of all refrigerant piping, the
system should be thoroughly checked for possible leaks. Referto
LEAK TESTING in the MAINTENANCE section of this manual.

ELECTRICAL WIRING

Install all electrical wiring in conformance with local and national

electrical codes. Ground the unit in accordance with local codes.
A grounding lug is provided in the unit control panel. Make certain
that all connection and contactor lugs are tight.

Figures 26 and 27 illustrate typical field wiring required for 20
through 60 ton Model RAUB condensing units with standard con-
trois. Figures 28 through 31 illustrate typical field wiring for 20
through 60 ton units with electronic controls.

NOTE: THESE DIAGRAMS ARE "TYPICAL FIELD WIRING"
ONLY. THEACTUAL AS WIRED DIAGRAMS FOR YOUR UNIT,
INCLUDING FIELD WIRING AND CONNECTION AND SCHE-
MATIC WIRING DIAGRAMS, ARELOCATED INSIDE THEMAIN
CONTROL PANEL ACCESS DOOR.

ELECTRICAL DATA

Table 4 lists the electrical characteristics for RAUB 20 through
60-ton units.



TABLE 3 Recommended )anelon Valve Selections

RAUB-C20 2 8 OVE-10-VGA
RAUB-C25 2 12 OVE-15-VGA
RAUB-C30 2 12 OVE-15-VGA
RAUB-C40 2 16 OVE-20-VGA
RAUB-C50 2 18 OVE-30-VGA
RAUB-C60 2 20 OVE-30-VGA

NOTES:

TRAE10HW
TRAE15HW
TRAE15HW
TRAE20HW
TRAE30HW
TRAE30HW

1. Assumes 2 ALCO ventud type distributors and she" x 30" distributor tubes,
2. Assumes coil sized to provide between 35 F and 45 F saturated suction st rating point condition (80/67 95 F).
3. Assumes liquid lines and components sized within guidelines speclld in Trane Engineering Bulletin EB-S/S-38 oft Interconnecting lines.

TABLE 4 Electrical Data

RAUB-C206 200/60/3
RAUB-C203 23O/60/3
RAUB-C201 460/60/3
RAUB-C204 460/6O/3
RAUB-C202 575/60/3
RAUB-C20A 380150/3
RAUB-C20B 415/50/3

RAUB-C256 200/60/3
RAUB-C253 230/60/3
RAUB-C251 460/60/3
RAUB-C254 460/6O/3
RAUB-C252 575/60/3
RAUB-C25A 38O150/3
RAUB-C2,SB 415150/3

RAUB-C306 200/60/3
RAUB-C303 230/60/3
RAUB-C301 46O/6O/3
RAUB-C304 460/60/3
RAUB-C302 575/60/3
RAUB-C30A 380/50/3
RAUB-C30B 415/50/3

2
2
2
2
2
2
2

2
2
2
2
2
2
2

2
2
2
2
2
2
2

RAUB-C406 200//3
RAUB-C403 23O/6O/3
RAUB-C401 460/60/3
RAUB-C404 460/6O/3
RAUB-C402 575/60/3
RAUB-C40A 380150/3
RAUB-C40 415/50/3

RAUB-C503 2OO/6O/3
RAUB-C503 23O/6O/3
RAUB-C501 460/60/3
RAUB-C504 460R0/3
RAUB-C502 575/60/3
RAUB-C50A 380150/3
RAUB-C50E 415/50/3

RAUB-C606 2OO/6O/3
RAUB-C603 230/6O/3
RAUB-C601 56O/6O/3
RAUB-C604 46O/6O/3
RAUB-C602 575/6O/3
RAUB-C60A 38O/5O/3
RAUB-C60B 415/50/3

75.4 1.0 102.5 110
65.6 1.0 89 2 100
32.8 1.0 44.6 50
32.8 1.0 44.6 50
26.2 1.0 35.6 40
34.0 0.7 45.7 50
31.1 0.7 42.3 50
91.5 3 1.0 126.7 150
79.6 3 1.0 110.3 125
39.8 3 1.0 55.2 60
39.8 3 1.0 55,2 60
31.8 3 1.0 44.0 50
41.5 3 0.7 56.7 60
38.0 3 0.7 52.6 60

109.0 3 1.0 148.6 175
94.8 3 1.0 129.3 150
47.4 3 1.0 64.7 70
47.4 3 1.0 64.7 70
37.9 3 1.0 51.6 60
50.0 3 0.7 67.3 80
45.8 3 0.7 52.4 70
75.4 4 1.0 186.1 200
65.6 4 1.0 152.0 175
32.8 4 1.0 81.0 g0
32.8 4 1.0 81.0 gO
26.2 4 1.0 64.6 70
34.0 4 0.7 82.9 90
31.1 4 0.7 76.8 80
91.5 6 1.0 230.5 250
79.6 6 1.0 200.7 200
39.8 6 1.0 100.4 110
39.8 6 1.0 100.4 110
31.8 6 1.0 80.0 80
41.5 6 0.7 103.0 110
38.0 6 0.7 95.7 100
109.0 6 1.0 269.9 300
94.8 6 1.0 234.9 250
47.4 6 1.0 117.5 125
47.4 6 1.0 117.5 125
37.9 6 1.0 03.7 103
50.0 6 0.7 122.1 125
45.8 6 0.7 113.3 125

1. Voltage is three phase. 60 or 50 hertz. Range is plus or minus 10 percent of nominal voltage.
2. Electrical information is for each individual motor.
3. Part winding starters standard on all 200 and 230-volt units for incremental start.
4. Maximumfusealze permitted by N.E.C. 440-22 is225percerd ofonecompressormotorRLAplusthe total RLAoftheothermotors in drcuit. Selectthenextsmallerstandard
fuse size.

5. Minimum drcuit ampacity equals the RLA of one compressor times 1.25 plus the total RLA of the remaining motors.
6. Local codes may take precedence.
7. Compressor ION at 95 F ambient and 45 F saturated suction temperature.
8. Recomrnended dual alementfuse size is 150perceflt ofthe RLAofonecompressorplusthe RLAoftheremaining motors. Selectthe nextsmallerfusesizeunleeethenumber

exceeds the next smaller fuse size plus 90 percent of the increment to the next larger fuse. If so, then select the next larger fuse size.
9. All unit voltages use part winding startem exceptthe460/60/3 which maybe either part winding starter oracross the line starter. All unit nameplates will showolyacrossthe
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THERMOSTAT INSTALLATION (ELECTRONIC THERMO-
STAT CONTROLS)

Recommended wire sizes and lengths for installing the unit ther-
mostat (24 VAC circuit) are provided in Table 5. The total re-
sistance of these low voltage wires must not exceed one ohm.
Any resistance in excess ofone ohm maycausethe control circuit
to malfunction.

TABLE 5 Recommended Thermostat Wire Size

22 Gauge
20 Gauge
18 Gauge
16 Gauge
14 Gauge

30R.
50R.
75 Ft.
125 Ft.
200 Ft.

When selecting a thermostat location, be sure to choose a site in
a frequently occupied area with good air circulation at an average
temperature. The thermostat should be positioned approximately
five feet above the floor.

Avoid mounting the thermostat in areas subject to the following:

drafts or "dead" spots behind doors or in corners;
hot or cold air from ducts;
radiant heat from the sun, or from appliances;
concealed pipes and chimneys;
unheated or uncooled surfaces behind the thermostat, such
as outside walls;
in an area where the thermostat will be affected by a unit in
another zone.

DUCT SENSOR INSTALLATION (ELECTRONIC THERMO-
STAT CONTROL)

All units with electronic thermostat control are shipped with a duct
sensor which must be installed for proper unit operation. Refer to
Figure 34 for ducrsensor dimensions. Resistor R1 is factory in-
stalled and serves a protective function in the event the duct-- ," DIA.

I: /

I9/16" (INSERTION LENGTH)8"

FIGURE 34 Duct Sensor Dimensions

DISCHARGE
DUCT STANDARD OUTLET BOX

(PROVIDED BY INSTALLER)

CONNECTOR
AND

LOCKNUT

SCREWS pROVIDED

BLANK FACEPLATE
ROVIDED BY INSTALLER)

CONNECT LEAD WIRES
WITH SOLDERLESS CONNECTORS

FIGURE 35 Duct Sensor Assembly



sensor is not installed. Use the following procedure when install-
ing the duct sensor:

1. Remove resistor R1 from Terminals 1TB5-11 and 1TB5-12.

2. Mount the duct sensor (2RT1) in an average temperature lo-
cation at the outlet of the supply air ductwork. See Figure 35.
If an economizer or heating section is incorporated in the
system, the duct sensor must be located downstream (after
mixing has occurred).

3. Connect the leads of the duct sensor across terminals 1TB5-
11 and 1TB5o12.

NOTE: When an economizer is being used with these controls,
the duct sensor must be installed.

INSTALLATION CHECKLIST

Complete this checklist as the unit is installed to verify that all rec-
ommended installation procedures are accomplished before the
unit is started. This checklistdoe not replace the detailed In-
structions provided in the INSTALLATION section of this
manual. Read the entire section carefully to becomefamiliar with
the installation procedures before installing the unit.

RECEIVING

[] Unit nameplate data corresponds with ordering information.
[] Unit inspected for shipping damage and claim filed, if

necessary.
[] Unit checked for material shortage and any shortages

reported.

JNIT LOCATION

-] Condenser air clearances over unit good.
[] Service clearances around unit good.
[] Unit secured in correct location.

REFRIGERANT PIPING

[] Liquid line sized propedy and within recommended max,

imum line length.
[] Suction line sized properly.
[] Thermostatic expansion valve propedy sized and installed

close to evaporator.
[] Liquid line filter drier installed near expansion valve.
[] Sight glass installed in liquid line between evaporator and

filter drier.
[] Low ambient accessories installed, if necessary.
[] Check all unit and piping connections for leaks.

ELECTRICAL WIRING

[] Field installed wiring complies will all applicable codes.
[] Compressor contactor and terminal block lugs checked for

tightness.
[] Thermostat propedy mounted and wired.
[] Any other accessories property installed and wired.
[] Grounding wires securely bonded to earth ground.
[] Duct sensor(s) propedy installed (units with electronic ther-

mostat controls or supply air controls).

CHECKS

Before starting the unit, complete the procedures outlined below
to make sure that the unit is propedy installed and ready for start-
up.

1. Inspect all electrical connections to be sure that the wires are
securely attached to their terminals. Make sure that all wires
are clear of any rotating parts such as fan blades.

2. Check the condenser and evaporator fans. Fan blades must
be secure on the motor shafts and must rotate freely. Airflow
must be unobstructed.

3. Make sure the evaporator air filters are clean.

4. Check the evaporator and condenser coils to ensure that
they are clean, thatthe fins are straight, and thatthere are no
obstructions to airflow.

5. Check the voltage at the line side of the disconnect switch.
The voltage must be within 10 percent of the unit nameplate
voltage.

6. Check the compressor oil level sight glass. If oil is not visible
and the unit has not yet been operated, add oil. The oil level
must be visible in the sight glasses. If the unit has been oper-
ated and no oil is visible, determine the reason for the short-
age before adding oil.

EVACUATION

After completing the PRE-STARTCHECKS use a vacuum pump
to remove air, moisture and contaminants from the system. The
system should be evacuated to a pressure of 500 microns or less.
Refer to EVACUATION PROCEDURES in the MAINTENANCE
PROCEDURES section of this manual.

REFRIGERANT CHARGING

With the system propedy evacuated, determine the required
charge of Refrigerant-22 and charge the system as outlined
under REFRIGERANT CHARGING in the MAINTENANCE
PROCEDURES section of this manual.

START-UP, TWO-STEP CONTROLS

Set the room thermostat as follows to start the unit:

1. Turn the System Control switch to cool.

2. Set the thermostat at a point below room temperature.

The unit will operate automatically in response to cooling needs
as determined by the thermostat setting.

START-UP, ELECTRONIC THERMOSTAT CONTROLS

To start the system:

1. Close the unit disconnect switch.

2. Place the thermostat sub-base fan switch in the AUTO posi-
tion. Fan operation is continuous in the ON or AUTO
position.

3. Place the thermostat sub-base system switch in the COOL
position.



4. Lower the room thermostat to a setting below the room
temperature.

5. Close the control circuit switch 1S1.

The unit will operate automatically in response to the cooling
needs as determined by the thermostat setting.

INmAL START-UP CHECKS

Compressor OII Charge

Proper oil charge is critical for reliable operation of reciprocating
compressors. Both undercharging and overcharging will result in
compressor damage.

On most applications, the factory oil charge is correct and no ad-
dition of oil is required. However, it may be necessary to add oil to
systems which have extremely long interconnecting lines.

An oil level sight glass is provided integral to the compressorshell
in order to confirm proper oil charge on all 20 through 60-ton units.
The following procedure should be followed:

1. Check the oil level prior to initial refrigerant charging and
start-up of a new system. To be proper, the oil level must be
visible in the sight glass. Note the oil level mark for future
reference.

2. Approximately one hour after initial start-up and after the oil
sump is warm to the touch, check the oil level with the com-
pressor running fully loaded. The oil level must be visible in
the sight glass. If it is not visible, add oil until the level is half-
way up the sight glass.

3. Allow the compressor to run at full load until the oil sump is
warm to the touch. If the oil level increases from Step 2, oil

TABLE 6 Maximum Draw

should be removed and the process repeated until the sight
glass level remains at the halfway mark.

Crankcase Heater

Normally, it is not necessary to energize the crankcase heater
prior to initial start-up. However, if more than 30-minutes has
elapsed between refrigerant charging and start-up a significant
amount of refrigerant could migrate to the compressor. When
there is a time lapse befwesn charging and start-up, the crank-
case heater should be energized for at least eight hours prior to
starting the unit.

COMPRESSOR MOTOR

With the compressor operating, check the amp draw. The am-
perage should not exceed the "Maximum Allowable Amps" listed
in Table 6. The amp draw may be less than the value listed in the
table.

Voltage at the compressor terminals must be within the "Allow-
able Voltage Range" listed in Table 4. If not, check the voltage at
the unit terminal block and atthe disconnect switch to determine if
voltage problems are being caused by feeder line, loose termi-
nals, or defective unit wiring.

VOLTAGE IMBALANCE

Voltage imbalance on three phase systems can cause motor
overheating and eventual failure. Maximum allowable imbalance
is two percent, which must be measured at the compressortermi-
nals. Voltage imbalance is defined as 100 times the maximum de-

RAUB-C206 2O0/6O/3
RAUB-C203 23O/6O/3
RAUB-C204 460/60
RAUB-C202 575/60/3

RAUB-C256
RAUB-C253
RAUB-C254
RAUB-C202
RAUB-C306
RAUB-C303
RAUB-C304
RAUB-C302

RAUB-C406
RAUB-G4
RAUB-G404
RAUB-C402

RAUB-C506
FIAUB-C503
RAUB-CSO4
RAUB-C502

RAUB-C606
RAUB-C603
RAUB-C604
RAUB-C602

180-220 97 100
207-253 84 87
414-506 42 43
517-633 34 35

200/60/3 180-220 118 121
230/60/3 207-253 103 106
460/60/3 414-506 51 53
575/80/3 517-633 41 42

200/60
230/60
46O/6O/3
575/60

2OO/(]0/3
23O/80/3
46O/6O/3
575/60/3

2OO/60/3
230/60/3
460/60/3
575/60/3

180-220
207-253
414-506
517-633

180-220
207-253
414-506
517-633

180-220
207-253
414-506
517-633

180-220
207-253
414-506
517-633

119
103
52
41

143
125
62
50

149
130
65
52

lOO
87
43
35



TABLE 7 RAUB 20-60 Operating Model

RAUB25

RAUB30

RAUB40

RAUB50

RAUB60

50%

100%

33%

66%

100%

33%

66%

100%

25%

50%

75%

100%

33%

50%

83%

100%

33%

50%

83%

100%

FULL
FULL

1/2

1/2

FULL

FULL

X In operation wflh compressor.
P --In operatk)n in response tofan pressure swflch.

P x
P x

p x x.
P x x

P X X

P X X

viation of the three voltages from the average, without regard to
sign, divided by the average voltage. For example, if the three
measured voltages are 221,230 and 227, the average voltage
would be:

221 + 230 + 227
226 volts

3

and the percent voltage imbalance would be:

100 x (226-221) 2.2%
226

In this example, 2.2 percent imbalance is not acceptable and
could result in as much as 20 percent current imbalance. This will
increase the motor winding temperature, and thus decrease the

life of the motor.

If more than 2.0 percent imbalance exists, check the voltage
readings at the disconnect switch to determine if the imbalance is

present in the incoming power lines. If so, the power company
should be notified to correct it. If the imbalance is due to problems
within the unit, check the unit electrical wiring connections.

OPERATING PRESSURES

Install pressure gauges on the discharge and suction line access
valves next to the compressor. When the unit reaches stabilized
operation, suction and discharge pressures can be read. Refer to
"Operating Pressures" in the MAINTENANCE PROCEDURES
section of this manual to compare the measured pressures with

the normal system operating pressures.

EXPANSION VALVE SUPERHEAT

After checking operating pressures, check the expansion valve

superheat as detailed in the MAINTENANCE section of this man-
ual. The valve should be controlling smoothly without continuing
superheat "hunting".

UNLOADING SEQUENCE

After checking to see that the pressures, oil level, superheat set-
ting and refrigerant charge are correct, raise and lower the ther-

mostat setting to confirm that the system loading and unloading

sequence is correct. See Table 7.
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I. NAMEPLATE INFORMATION

Model No.

Voltage

II. COMPRESSOR(S)

A. VOLTAGE AT COMPRESSOR TERMINALS
Comp. No. 1:T1

Comp. No. 2:T1

Voltage Imbalance: Comp. No.

B. AMP DRAW

Comp. No. 1: L1

Comp. No. 2: L1

III. OPERATING CONDITIONS

A. COMPRESSOR NO.

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient TemD.

B. COMPRESSOR NO. 2

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient Temp.

IV. CONTROLS

Fans Operating (Yes or No): Fan No.

Crankcase Heater Operating (Yes or No):

V. REFRIGERANT PIPING

Evacuation Level

START-UP LOG

DATE

Serial No.

RLA

T2 T3

T2 T3

Comp. No. 2

Comp, No.

1_2 L3

1.2 L3

Suction Pressure

Suction Line Temp.

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Suction Pressure

Suction Line Temp

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

No. 2

System Charge.

No. 3

Comp. No. 2



OPERATION
CONTROL

Four different typos of system control are available with the Model
RAUB Split System Condensing Unit. They include two-stage
electro-mechanical (shipped less thermostat and toggle switch),
electronic with room thermostat, electronic with supply air sensor
(RAUB/VAV systems) and four-stage electronic Honeywell
(RAUB/EVPA systems).

Units With Two-Step Control

The recommended Controls (to be supplied by others) for units
with two-step controls are a Penn T25A two-stage electro-me-
chanical thermostat and a Cutler-Hammer7562K53 2PDTtoggle
switch or equivalent. With the Control circuit switch closed, the
evaporator fan can be operated independently by placing the
"Fan-Off-Cool" switch in the "Fan" position. Moving the switch to
the "Cool" position will allow the system to oporate in the cooling
cycle according to thermostat demand.

NOTE: A detailed sequence ofoperation is contained in RAUB-
W-35.

Units Shipped With Electronic Thermostat Controls

Refer to Figure 36.

RAUB units shipped with electronic thermostat controls are con-
trolled by a Honeywell T7067A electronic thermostat Coupled

ith a W973 logic panel (MEC). With the Control circuit switch
$1 in the closed position, the evaporator fan may be operated

ndepondently by moving the fan switch located on the thermostat
subbase to the "On" position. With the fan in either the "On" or
"Auto" position and the thermostat switch in either the "Auto" or
"Cool" position, the unit will operate according to thermostat
demand.

NOTE: A detailed sequence ofoperation is contained in RAUB-
W-36.

FIGURE 37 Honeywell CR71A 4-Step Controller

RAUB/EVPA Systems

Refer to Figure 37.

RAUB units equipped with EVPA control panels are Controlled by
an electronic Honeywell CR71Afour-stage Controller. To operate
the system, start the chilled water pump and close the Control cir-
cuit switch. The Controller will operate the unit according to the
retum chilled water temperature.

NOTE: A detailed sequence ofoperation is contained in RAUB-
W-37.

Multi-Step Control

RAUB units shippod with multi-step controls are designed for use
with field-provided controls where maximum unloading is
desired.

SUB-BASE

THERMOSTAT

COVER

FIGURE 36 Honeywell Electronic Thermostat With Switching Sub-base



NOTE: A detailed sequence of operation is contained in RAUB-
W-39.

Electronic Supply Air VAV

RAUB units shipped with electronic supply air VAV controls are
controlled by an electronic VAV transmitter in conjunction with an
electronic logic panel. With the field-provided system control
switch in the closed position and the unit control circuit switch
(1S1) in the closed position, the evaporator fan will operate con-
tinuously and cooling will be in response to supply air
temperature.

FAN SEQUENCING

Refer to Figure 38 and Table 8.

On 20-ton units, fan number 2 will operate with the com-
pressor and fan number will cycle in response to liquid
pressure.

On 25 and 30-ton units, fan number 2 will operate with the
compressor, fan number will cycle in response to liquid pres-
sure and fan number 3 will operate with compressor
unloading.

20-TON UNIT

(
NO

\

On 40-ton units, fans 2 and 5 will operate with the com-
pressors and fans and 4 will cycle in response to liquid
pressure.

On 50 and 60-ton units, fans 2, 5, 3 and 6 will operate with
compressors and fans and 4 will cycle in response to liquid
pressure.

THERMOSTATS

In operation, the zone thermostat measures continuously the
temperature of the air being supplied to the zone. If controlled by
the electro-mechanical thermostat, temperature sensitive ele-
ments merely make and break switches, enabling various stages
of cooling to come on.

If controlled by the electronic thermostat, a 20-volt DC regulated
power supply is provided to thethermostat. Acontinuous signal of
to 16 volts DC is returned to the Honeywell master energy con-

troller bythe thermostat. This signal is monitored bythe controller
to determine actual zone cooling requirements. The controller will
then, according to the voltage value received, operate the neces-
sary mechanical components through relay stages which are
sensitive to the zone signal.

25 AND 30-TON UNITS

40-TON UNIT 50 AND 60-TON UNITS

\( NO. 2
\

/

,/ \

\

FIGURE 38 Condenser Fan Sequence

TABLE 8 Fan Sequencing

RAUB 20
RAUB 25
RAUB 30
RAUB 40
RAUB 50
RAUB 60

2
2
2

2and5
2, 5, 3, 6
2, 5,3, 6

land4
ancl 4

land4

NOTE:
1. Fan #3 operates with cooling stages 2 and 3.
2. Fans 3 and 6 operate with compressor unloading on multi-step controls.



Electrical Sequence of Operation, 2-Step Controls

See Figure 39.

Although the controls used with these units are optional, a Penn
T25A thermostat and Cutler-Hammer 7562K53 2PDT toggle
switch are the recommended equipment. The following dis-
cussion assumes the use of the recommended controls.

The system’s operation is controlled by a system control switch
and a two-stage thermostat. Closing the unit disconnect switch
supplies power to the system control switch (1S1), control power
transformer and compressor crankcase heater (2B7HR1).

The evaporatorfan can be operated independently by placing the
Fan-Off-Cool switch in the "Fan" position. This energizes the
evaporator fan contactors, starting the fan. Moving the Fan-Off-
Cool switch to the "Cool" position, energizes the evaporator fan
contactors and closes the evaporator fan interlock contacts, sup-
plying power to the thermostat and the normally open contacts
(1 K13) of the low ambient relay.

20 To 30-Ton Units

Sensing a need for cooling, the first-stage contacts of the two-
stage thermostat will close, supplying power to the compressor
fixed "on" timer (1U3). The fixed "on" timer times to close upon
de-energization orwhen the compressorstops. If the compressor
has been off for five minutes and the timer has timed out, power
will be supplied through the 1U3’s closed contacts to the first-
stage cooling relay (1K1), the low ambient timer (1U5) and the
compressor unloader solenoid (2B7L3). Compressor unloader
solenoid 2B7L4 is also energized on 25 and 30-ton units.

Energizing 1K1 closes its two normally open sets of contacts.
One set energizes the first-stage liquid line solenoid valve (2L1)
and the second set supplies power to the compressor control
circuit.

Supplying power to the low ambient timer (1U5) will energize the
low ambient relays (1K13 and 1K14) through its normally closed
time-to-open contacts for approximately three minutes. Ener-
gizing 1K13 will close its two normally open sets of contacts. The
first set bypasses the thermostat and the second set bypasses
the low pressure cut-out switch (2B7S4), supplying power to the
condenser fan contactor (1K8), condenser fan pressure control
(1S10) and compressor contactor (1K3). Energizing 1K3 will
close its axuiliary compressor contacts.

NOTE: Units equipped with part-winding starter, supply
power to the part-winding time delay (1DL1) and compressor
contactor 1KS’s auxiliary contacts in addition to 1K8, 1S10 and
IK3. After 0.5 second timing, 1DL1 will close, energizing 1K5.
This will close the auxiliary contacts of 1K5 and also supply
power to the second set of compressor motor windings.

Energizing K14 will open its two normally closed set of contacts,
de-energizing two optional hot gas bypass valves for a three-
minute period. This allows sufficient head pressure to build up
before hot gas is allowed to pass. After approximately three
minutes, the 1U5 contacts will open de-energizing the 1K13
and 1 K14 lowambient relays. At this point, the control circuit will
once again operate according to thermostat demand and the
compressor and the condenser fans will operate through the low
pressure control. NOTE: On units equipped with hot gas by-
pass, the hot gas solenoid valve will energize, allowing the hot
gas valve to operate according to suction pressure.

As the cooling load increases, the second-stage contacts of the
thermostat will close, energizing the second-stage cooling relay
(1K2). The normally closed set of 1K2 contacts will open, de-en-
ergizing the compressor unloader solenoid (2B7L3), which will
fully load the compresor. NOTE: On 25 and 30-ton units, com-
pressor unloader solenoid 2B7L4 is de-energized in addition to
the 2B7L3 solenoid to provide 100 percent compressor oper-
ation. The normally open set of 1K2 contacts will close, ener-
gizing the second circuit’s liquid line solenoid valve. NOTE: On
units with hot gas bypass, the second circuit hot gas bypass
solenoid valve will also be energized by way ofthe closed set of
1K14 contacts. The unit is now operating at 100 percent
capacity.

As the cooling load subsides, the second-stage thermostat con-
tacts will open, de-energizing 1K2 and returning the unit to first-
stage operation. As the cooling load is further reduced and finally
satisfied, the first-stage thermostat contacts will open, de-ener-
gizing the first control relay (1K1). De-energizing 1K1 will open its
two sets of contacts. The first set will de-energize (close) the
liquid line solenoid valve, shutting off refrigerant flow to the evap-
orator. Opening the second set will leave only the compressor
auxiliary contacts (1 K3 Aux.) to supply power to the compressor
control cimuit.

The compressor will continue to operate, removing the remaining
refrigerant from the evaporator and lowering the suction pres-
sure. When the suction pressure is reduced to approximately 7
psig, the low pressure control will open, de-energizing the com-
pressor and condenser fan contactor relays. De-energizing 1K3
will open its auxiliary contacts, locking out the control circuit.

The unit will restart after a call for cooling is established and the
compressor fixed "off" timer times out.

40 To 60-Ton Units

Sensing a need for cooling, the first-stage contacts ofthe thermo-
stat will close, supplying powerto the first circuit’s fixed "off" timer
(1U3). 1U3’s contacts time to close upon de-energization and will
be closed provided the unit has not operated for five minutes.
Current passing through 1U3’s closed contacts will supply power
to the cooling relay (1 K1 ), low ambienttimer (1U5) and time delay
between compressors timer (1DL3).

Energizing 1K1 will close its two sets of contacts. One set will en-
ergize the liquid line solenoid valve (2L1) and the second set will
supply power to the first compressor’s control circuit (the reset
relay circuit).

Supplying power to the low ambient timer (1U5) will energize
relay K13 for a three-minute period and close its two sets of con-
tacts. One set will bypass the thermostat’s first-stage contacts
which will insure a three-minute compressor operation despite
the thermostat’s demand. The second set will bypass the low
pressure cut-out, providing power to the compressor contactor
(1K3), condenser fan contactor (1K8) and condenser fan pres-
sure control (1S10). NOTE: On part-winding starter units,
power is also supplied to part-winding start time delay 1DL1

which will close 0.5 seconds after energization, supplying
power to compressor contactor 1K5. NOTE: On units equipped
with hot gas bypass, an additional set ofnormally closed 1K13
contacts will open, de-energizing the first circuit’s hot gas
bypass solenoid for a three-minute period.
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After approximately three minutes, the low ambient timer con-
tacts will reopen, de-energizing the low ambient relay (1K13). At
this point, the first control circuit will once again operate according
to thermostat demand and the compressor and condenser fans
will operate through the low pressure cut-out. The first com-
pressor is now operating at 100 percent capacity.

As the need for cooling increases, the thermostat’s second stage
contacts will close, supplying power to the second circuit’s com-
pressor fixed "off" timer (1U4) through the time delay between
compressor contacts (1DL3). DL3 will close 0.5 second after the
first control relay energizes. 1U4’s contacts time to close upon
de-energization and will be closed provided U4 has been de-en-
ergized for five minutes. Current passing through lU4’s closed
contacts supplies power to the second cooling relay (1K2.) and
the second circuit low ambient timer (1U6).

Energizing 1K2 will close its two sets of contacts. One set will en-
ergize the liquid line solenoid valve (2L2) and the second set will
supply power to the second compressor control circuit (the reset
relay circuit).

Supplying power to the low ambient timer (lU6) will energize the
low ambient relay (1K14)for a three-minute pedod and close its
two sets of normally open contacts. One set of 1K14’s contacts
bypasses the thermostat’s second-stage contacts, allowing
three-minute compressor operation regardless of the thermo-
stat’s demand. The second set bypasses the second circuit’s low
pressure cut-out (2B8S5), providing power to compressor con-
tactor (1K4), condenser fan contactor (1K10) and condenser fan
pressure control switch (1 $11 ). NOTE: On pad-winding starter
units, poweris also supplied to thepart-winding start time delay
(1DL2) which will close 0.5 seconds after energizaUon, sup-
plying power to compressor contactor 1K5. NOTE: On units
equipped with hot gas bypass, an additional set of normally
closed 1K14 contacts will open, de-energizing the hot gas sole-
noid for a three-minute period.

After approximately three minutes, the second circuit’s low ambi-
ent timer contacts will open, de-energizing relay 1K14. At this
point, both circuits will be operating according to thermostat
demand and the compressors and condenser fans will operate
through their respective low pressure cut-out controls. The unit is
now operating at full capacity.

TABLE 9 Control Settings

As the cooling load diminishes, the thermostat’s second stage
contacts will open, de-energizing cooling relay 1K2. De-ener-
gizing 1K2 will open its two sets of normally open contacts. The
first set will de-energize the liquid line solenoid valve (2L2), shut-
ting off refrigerant flow to the evaporator. The second set which
supplies the compressor control circuit will open, leaving only the
second compressor’s auxiliary contacts to supply control power.
The suction pressure will reduce until the second circuit’s low
pressure cut-out opens, de-energizing the compressor and con-
denser fan relays. The compressor auxiliary contacts will open,
locking out the second control circuit. It should be noted that the
second circuit cannot re-energize until the second stage thermo-
stat contacts have reclosed and timer 1U4 has remained de-en-
ergized for five minutes.

When the cooling load has been satisfied, the thermostat’s first-
stage contacts will open, de-energizing cooling relay 1K1. Just as
on the second circuit, the liquid line solenoid valve will shut and
control power will be provided through only the first compressor’s
auxiliary contacts. At approximately 7 psi, the low pressure cut-
out will open, de-energizing the compressor and condenser fan
relays and also the first compressor’s auxiliary set of contacts.
The unit will not restart until a call for cooling has been re-estab-
lished and timer U3 has timed out.

SAFETY AND OPERATING CONTROLS

The operation of the High Pressure Cut-out, Low Pressure Con-
trol, Compressor Fixed OffTimer and the Low Ambient Timer has
been checked at the factory and does not require extensive re-
checking at the jobsite. The control settings are listed in Table 9.

High Pressure Cut-out (2B7S2)

The high pressure cut-out, sensing the compressor discharge
pressure, prevents the compressor motorfrom being overloaded.
It opens the control circuit, stopping the compressor should con-
densing pressure exceed safe operating limits (405 _+ 10 psig).

Low Pressure Control (2B7S4)

Sensing pressure on the suction side of the compressor, the low
pressure control terminates the pumpdown cycle when the pres-
sure is reduced to the cut-out setting of the control (7

_
3 psig).

When the system is to be restarted, the build-up of suction pres-

High Pressure (2B7S2 & 2B8S3")
Low Pressure (2B7S4 & 2B8S5")
Discharge Temperature Limit
Fan Pressure
20-Ton (1S10)
25-Ton (1S10)
30-Ton (1 $10)
40-Ton (1S10 & 1Sll)*
50-Ton (1S10 & 1Sll)*
60-Ton (1S10 & 1Sll)

Compressor Fixed Off
Timer (1U3 & 1U4")
Low Ambient Timer
(1 U5 & 1U6*)

1&4
1&4
1&4

300 _+ 20 PSIG
22

_
3 PSIG

Manual**

300 _+ 10 PSIG
300 10 PSIG
300 +- 10 PSIG
300 _+ 10 PSIG
300 10 PSIG
300 _+ 10 PSIG

5-Minutes

3-Minutas

405 10 PSIG
7 - 3 PSIG
280 -+ 7.5 F

155 -- 10 PSIG
155 -+ 10 PSIG
155 -+ 10 PSIG
155 -+ 10 PSIG
155 -+ 10 PSIG
155 _+ 10 PSIG

Used on 40 ru 60-ton units only.
Cannot be reset until discharge gas temperature drops below 180 F.

170 PSI 250 PSI



sure, resulting from the opening of the first liquid solenoid valve,
will close the control contacts at 22

_
3 psig.

Condenser Fan Pressure Control (1S10 and 1Sll)

The last condenser fan energized by each compressor circuit
operates in response to liquid line pressure. See Figure 40 for fan
numbering sequence. At 300 _+ 10 psig the condenser fan con-
tactor is energized. When condenser pressure falls to 155 +_ 10
psig the contactor is de-energized.

Compressor Fixed Off Timer(s) (1U3 and 1U4)

Units equipped with compressor fixed off timers provide a 5-
minute compressor fixed off period which will prevent rapid com-
pressor cycling. The timers begin timing upon de-energization.

Low Ambient Timers (1U5 end 1U6)

Low ambient timers are standard equipment on units shipped
without controls (ninth model number digit is A, B or F) and are
optional equipment on all other units.

The timers are called fixed on timers on units shipped without
controls and serve a dual function. Low ambient timers act as
anti-recycle timers by incurring a three minute compressor fixed
on period and also provide low ambient compressor start-up by
bypassing the low pressure switch for three minutes.

On all other units, the timers are provided only for low ambient
start-up.

Low Ambient Dampers

Refer to Figure 40.

Low ambient dampers on 20 through 60-ton units are factory in-
stalled optional items. They control the flow of air across the coils.
During start-up, the blades must be inspected for proper align-
ment, obstructions and free operation.

To check damper operation, the damper must be fully open when
the discharge pressure reaches 250 psig. On dual compressor
units, check damper operation for each cimuit separately in the
same manner as single compressor units. Damper operation will

occur between the liquid line pressures given in Table 10.

Discharge Temperature Limit

The discharge temperature limit control senses compressor dis-
charge gas temperature and shuts the system off by opening the
control cimuit when discharge temperature exceeds 280 _+ 7.5 F.
This manual reset control protects the compressor from exces-
sive oil and/or refrigerant temperatures, which commonly occur
due to loss of refrigerant charge. Reset cannot be accomplished
until the discharge line temperature drops below 180 F.

20-TON UNIT 25 AND 30-TON UNITS

FAN WITH DAMPER

40-TON UNIT

FANS WITH DAMPERS

FAN WITH DAMPER

z

0

50 AND 60-TON UNITS

FANS WITH DAMPERS O

HEIGHT RAUB 20
RAUB 25

OVERALL RAUB 30

HEIGHT RAUB 40
RAUB 50
RAUB 60

6’-317/32"
6’-317/32"
6’.91/32
7’.21/32
7"2V32"
7’.21/32

FIGURE 40 Low Ambient Dampers



MAINTENANCE
PERIODIC MAINTENANCE

Perform all of the indicated maintenance procedures at the inter-
vals scheduled. This will prolong the life ofthe unit and reduce the
possibility of costly equipment failure. A MAINTENANCE LOG is
provided on page 51 of this manual for recording operating data
on a re_gular basis.

ONCE A MONTH

Conduct the maintenance inspections outlined below on a
monthly basis during the cooling season.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary.

[] 2. Inspect the evaporator and condenser coils for dirt and
foreign debris. If the coils appear dirty, clean them ac-
cording to the instructions provided under "Coil Cleaning"
in the MAINTENANCE PROCEDURES section of this
manual.

[] 3. Check compressor oil level.

ONCE A YEAR

The following maintenance practices must be performed at the
beginning of each cooling season to ensure efficient unit
operation.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary.

[] 2. Clean both the evaporator and condenser coils. Follow
the procedures outlined under "Coil Cleaning" in the
MAINTENANCE PROCEDURES section of this manual.

[] 3. With the unit disconnect switch open, check to see that
each condenser and evaporator fan is securely fastened
to its motor shaft. All fans should turn freely and airflow
should be unobstructed.

[] 4. Replace worn or frayed evaporator fan belts. Check the
belt tension of the evaporator fans. A 1/2-inch deflection
under light hand pressure is normal. Tighten if necessary.

[] 5. Remove the condensing unit control box cover and in-
spect the panel wiring. All electrical connections should
be secure. Inspect the compressor and condenser fan
motor contactors. If the contacts appear sevedy burned
or pitted, replace the contactor (refer to Figure 41 ). Do not
clean the contacts. Inspect the condenser fan capacitors
for visible damage.

[] 6. Remove any accumulation of dust and dirt from the con-
densing unit.

NEW CONTACTS SMOOTH SURFACES, MAY BE
BRIGHT, DULL OR DISCOLORED BY TARNISH

NORMAL WEAR SURFACES MILDLY PFI-rED,
DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN,
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF
EDGES WITH NO LIFTING. CONTACTS STILL SERVICEABLE.

BADLY WORN SURFACES BADLY ERODED. EDGES
FEATHERED AND LIFTED. REPLACE CONTACTOR.

FIGURE 41 Compressor Con*actor Replacement Guide

[] 7. Clean and inspect the drain pan of the evaporator unit.
Make sure the drain piping is clear.

[] 8. Observe the compressor oil level sight glass while the unit
is running. If oil is visible, the level is normal. If an oil level
does not appear in the sight glass, refer to page 40 of this
manual.

[] 9. Check the superheat and subcooling.

a. The condenser and evaporator coils must be clean
before making the following checks.

b. Determine the superheat of the system. Refer to
"Measuring Superheat" in the MAINTENANCE PRO-
CEDURES section of this manual.

c. Adjust the superheat if necessary (instructions are
provided in the "Measuring Superheat" section of this
manual).

d. When the superheat setting is correct, check the sub-
cooling. Refer to "Measuring Subcooling" in the
MAINTENANCE PROCEDURES section of this
manual.

e. If the subcooling is low, leak test the system to deter-
mine if there is a leak. Refer to "Leak Testing" in the
MAINTENANCE PROCEDURES section of this
manual.

f. Charge the system with refrigerant if necessary. In-
structions are provided under "Checking Refrigerant
Charge" in the MAINTENANCE PROCEDURES sec-
tion of this manual.

g. Enter the operating pressures, superheat, and sub-i
cooling in the MAINTENANCE LOG provided on thel
following page.



DATE
AMBIENT
TEMP. (F)

MAINTENANCE LOG

EVAPORATOR
ENTERING AIR

DRY BULB WET BULB

COMPRESSOR NO.

SUC:I’ION DISCHARGE
PRESSURE PRESSURE

COMPRESSOR NO. 2*

SUCTION DISCHARGE
PRESSURE PRESSURE

SUPERHEAT SUBCOOLING

CIRCUIT
NO. (F)

CIRCUIT
NO. 2 (F)*

CIRCUIT
NO. (F)

CIRCUIT
NO. 2 (F)*

RAUB 40, 50 and 60 Ton Units Only



SHUTDOWN AND START-UP

Shutdown: Short Duration

The system can be shutdown for short periods of time, such as
over the weekend by placing the control circuit switch or the
system control switch in the OFF position.

NOTE: The unit disconnect switch must remain closed. This will
permit the crankcase heater to continue to function, preventing
refrigerant from condensing in the compressor oil sump.

Start-up: Short Duration

The system is returned to operation after a shutdown of short du-
ration, such as over a weekend, by adjusting the thermostat set-
ting to the desired temperature, placing the control circuit switch
in the ON position, and setting the system control switch in the
COOL position.

Shutdown: Seasonal

For seasonal shutdown, open the unit electrical disconnect
switch to prevent the unit from starting accidentally.

Start-up: Seasonal

To start the unit after an extended shutdown period, complete the
following procedures.

1. Perform all of the "Once a Year" checks listed in the PERI-
ODIC MAINTENANCE section of this manual.

2. Movethe control circuit and/orsystem control switch to OFF.

3. Close the condensing unit electrical disconnect switch. This
will energize the compressor crankcase heater. If operating
properly, the crankcase should be hot to the touch. Wait a
minimum of eight hours before turning the system control
switch to the COOL position.

4. Start the system by adjusting the thermostat setting to the
desired temperature, placing the system control switch in the
COOL position, and placing control circuit switch in the ON
position.

5. Place a clamp-on ammeter on each compressor lead and
check the motor amperage. The amperage draw should not
be greater than that given in Table 6, "Maximum Allowable
Amp Draw".

6. Place the clamp-on ammeter around one of the three leads
from the outdoor fan motor. The amp draw should be no
greater than the nameplate rating for the condenser fan
motors.

MAINTENANCE PROCEDURES

This section of the manual describes specific maintenance pro-
cedures which must be performed as a part of the unit’s mainte-
nance program. Before performing any of these operations, how-
ever, be sure that power to the unit is disconnected unless
otherwise instructed.

COIL CLEANING

Refrigerant coils must be cleaned at least once a year, or more
frequently if the unit is located in a dirty environment. This will help
maintain unit operating efficiency and reliability. The relationship
between regular coil maintenance and efficient/reliable unit oper-
ation is outlined below.

1. Clean condenser coils minimize compressor head pressure
and amperage draw, and promote system efficiency.

2. Clean evaporator coils minimize water carry-over and help
eliminate frosting and/or compressor flood back problems.

3. Clean coils minimize required fan brake horsepower and
maximize efficiency by keeping coil static pressure loss at a
minimum.

4. Clean coils keep motor temperature and system pressure
within safe operating limits for good reliability.

Specific instructions for cleaning condenser coils are provided in
the following paragraphs. Follow these instructions as closely as
possible to avoid potential damage to the coils.

To clean condenser coils, the following equipment is required: a
soft brush and either a garden pump-up sprayer or a high pres-
sure sprayer. In addition, a high quality detergent must be used:
suggested brands include SPREX A.C., OAKITE 161, OAKITE
166, and COILOX. Follow the manufacturer’s recommendations
for mixing to make sure the detergent is alkaline with a pH value
less than 8.5.

1. Disconnect power to the unit.

2. Remove enough panels from the unit to gain access to the
coil.

3. Protect all electrical devices such as motors and controllers
from dust and spray.

4. Straighten coil fins with a fin rake, if necessary.

5. Use a soft brush to remove loose dirt and debris from both
sides of the coil.

6. Mix the detergent with water according to the manufacturer’s
instructions. The detergent-and-water solution may be
heated to a maximum of 150 F to improve its cleansing
ability.

52



Place the detergent-and-water solution in the sprayer. If a
high-pressure sprayer is used, be sure to follow these
guidelines:

Minimum nozzle spray angle is 15 degrees.
Spray the solution perpendicular (at a 90 degree angle) to
the coil face.
Keep the sprayer nozzle at least six inches from the coil.
Sprayer pressure must not exceed 600 psi.

8. Spray the leaving air side of the coil first, then spray the en-
tering air side ofthe coil. Allow the detergent-and-water solu-
tion to stand on the coil for five minutes.

9. Rinse both sides of the coil with cool, clean water.

10. Inspect the coil. If it still appears to be dirty, repeat Steps 8
and 9.

11. Replace all unit panels and parts, and restore electrical
power to the unit.

12. Remove protective covers installed in Step 3.

TESTING

The following procedures can be used to check the operation of
the high and low pressure controls. To determine operating pres-
sures, attach gauges to the compressor suction and discharge
access ports.

High Pressure Control

1. Open the unit electrical disconnect switch.

2. Disconnect the condenser fan motor leads at the condenser
fan relays. This will de-energize the condenser fans.

3. Remove the reset relay controlling compressor number two
from its socket to prevent compressor numbertwofrom start-
ing while checking the high pressure control for compressor
number one.

4. Close the unit disconnect switch and start the unit.

Observe the rising discharge When thepressure. pressure
reaches 405 _+ 10 psig, as shown in Table 9, the compressor
should shut-off. If the pressure reaches 415 psig without the
high pressure control contacts opening, immediately open
the unit disconnect switch. Check to make sure that the high

pressure control attached to liquid line number one is wired
to low voltage circuit number one. If this is not a problem, re-
place the faulty high pressure control.

6. On RAUB 40, 50 and 60-ton units, repeat steps through 5
to test the high pressure control in the second compressor
circuit. Replace the reset relay for compressor number two
and then remove the reset relay controlling compressor
number one. This will prevent compressor number one from
operating while checking the operation of the high pressure
control for compressor number two.

7. Open the unit disconnect switch.

8. Reconnect the wires removed in Step 2.

9. Allow the discharge pressure(s) to drop below the cut-in set-
ting in Table 9 and then close the unit disconnectswitch. This
will close the reset relay that locked out the compressor con-
tactor when the high pressure control tripped.

10. The unit should start. If not, allow the discharge pressure to
decrease further and repeat Step 9.

Low Pressure Control

To check the operation of the control, simply observe the control
cut-out pressure during a normal pump-down sequence. If the
control fails to function at the cut-out pressure, replace the control
with a new control.

EVACUATION PROCEDURES

For field evacuation, use a rotary-style vacuum pump capable of
pulling a vacuum of 100 microns or less.

When hooking the vacuum pump to a refrigeration system, it is
important to manifold the pump to beth the high and low side of
the system (liquid line access valve and compressor suction
access valve). Follow the pump manufacturer’s directions as to
the proper methods of using the vacuum pump.

The lines used to connect the pump to the system should be
copper and of the largest diameter that can practically be used.
Using larger line sizes with minimum flow resistance can signifi-
cantly reduce evacuation time. Rubber or synthetic hoses are not
recommended for unit evacuation because they have moisture
absorbing characteristics which result in excessive rates of out-
gassing and pressure rise during the standing vacuum test. This
makes it impossible to determine if the unit has a leak, excessive
residual moisture, or a continual or high rate of pressure increase
due to the hoses.

An electronic micron vacuum gauge should be installed in the
common line ahead of the vacuum pump shutoff valve, as shown
in Figure 42. Close Valves B and C, and open Valve A. After
several minutes, the gauge reading will indicate the minimum
blank-off pressure the pump is capable of pulling. Rotary pumps
should produce vacuums of less than 100 microns.

Open Valves B and C. Evacuate the system to a pressure of 500
microns or less. Once 500 microns or less is obtained, with Valve
A closed, a time versus pressure rise should be performed. The
maximum allowable rise over a 15 minute period is 200 microns.
If the pressure rise is greater than 200 microns but levels off to a



constant value, excessive moisture is present. If the pressure
steadily continues to rise, a leak is indicated. Figure 43 illustrates
three possible results of the time versus temperature rise check.

LEAK TESTING

When leak testing the unit, the following safety precautions must
be observed:

Leak test the liquid line, evaporator, and suction line at pressures
dictated by local codes.

1. Charge enough refrigerant into the system to raise the pres-
sure to 100 psig.

2. Use a halogen leak detector or halide torch to check for
leaks. Be thorough in this test, checking the interconnecting
piping joints, the evaporator unit, and the condensing unit.

3. If a leak is found during the testing, release the test pressure,
break the connection, and remake it as a new joint. Refer to
the "Brazing Procedures" in this section of the manual for
proper brazing techniques.

VACUUM
GAUGE

MANIFOLD

’LOW SIDE

VALVE A

VACUUM
PUMP

4. If no leak is found, use nitrogen to increase the test pressure
to 150 psig, and repeat the leak test. Soap bubbles should be
used to check for leaks when nitrogen is added. If a leak is
found after increasing the pressure to 150 psig using nitro-
gen, release the pressure and repair the leak.

5. Retest the system to make sure the new connection is solid.

6. If a leak is suspected after the system has been fully charged
with refrigerant, use a halogen leak detector, halide torch, or
soap bubbles to check for leaks.

BRAZING PROCEDURES

Proper brazing techniques are essential when installing refrig-
erant piping. The following factors should be kept in mind when
forming sweat connections.

1. When copper is heated in the presence of air, copper oxide
forms. To prevent copper oxide from forming inside the
tubing during brazing, sweep an inert gas, such as dry nitro-
gen, through the tubing. Nitrogen displaces air in the tubing
and prevents oxidation of the interior surfaces. A nitrogen
flow of one to three cubic feet per minute is sufficient to dis-
placethe air. Use a pressure regulating valve orflow meterto
control the flow.

2. Ensure that the tubing surfaces to be brazed are dean, and
that the ends of the tubes have been carefully reamed to
remove any burrs.

3. Make sure the inner and outer tubes of the joint are sym-
metrical and have a close clearance, providing an easy slip
fit. If the joint is too loose, the tensile strength of the con-
nection will be significantly reduced. The ovedap distance
should be equal to the diameter of the inner tube.

4. Wrap the body of each refrigerant line component with a wet
cloth to keep it cool during brazing. Also move line insulation
and tube grommets awayfrom the joints. Excessive heat can
damage these components.

5. If flux is used, apply it sparingly to the joint. Excess flux will
contaminate the refrigerant system.

6. Apply heat evenly over the length and circumference of the
joint. The entire joint should become hot enough to melt the
brazing material.

7. Begin brazing when the joint is hot enough to melt the
brazing red. The hot copper tubing, not the flame, should
melt the rod.

8. Continue to apply heat around the circumference of the joint
until the brazing material is drawn into the joint by capillary
action, making a mechanically sound and gas-tight con-
nection. Remove the brazing rod as soon as a complete fillet
is formed to avoid possible restriction in the line.

9. Visually inspect the connection after brazing to locate any
pin holes or crevices in the joint. The use of a mirror may be
required, depending on joint location.

REFRIGERANT CHARGING

Once the system is properly installed, leak tested and evacuated
refrigerant charging should begin. Liquid refrigerant is charged
into the system through the liquid line access valve.

FIGURE 42 Vacuum Pump Hook-up
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Refrigerant should be charged into the system by weight. Use an
accurate scale or a charging cylinder to determine the exact
weight of the refrigerant entering the system. Failure to use either
a scale or charging cylinder can lead to under-charging or over-
charging, resulting in unreliable operation.

The weights of refrigerant required for the evaporator unit and the
condensing unit are given in Table 11. The weight of refrigerant
required for the system piping can be determined by measuring
the refrigerant lines and using the data in Tables 12 and 13. The
total system operating charge is calculated by adding the charge
weight requirements of each part of the system. Refer to the fol-
lowing example.

TABLE 11 Operating Unit Refrigerant Charge Weight

RAUB-C20

RAUB-C25 31 Ibli.

BR
BRCB-C25

BRCB-C25
BRCB-C30

4 Ibs.
51be.

5ros.
6 Ibs.

5 Ibs.
6 Ibs.

RAUB-C30 40 Ibs. 40 Ibs. BRCB-C30 6 Ibs. 6 Ibs.
BRCB-C40* 8 Ibs. 6 Ibs.

RAUB-C40 29 Ibs. 58 Ibs. BRCB-C40
BRCB-C50

(2) BRCB-C20
(2) BRCB-C25

RAUB-C50 31 Ibs. 62 Ibs. BRCB-C50
(2) BRCB-C25
(2) BRCB-C30

RAUB-C60 40 Ibs. 80 Ibs. (2) BRCB-C30
(2) BRCB-C40

Tee together as one crcult.

4 It)s.

5 Ibm.
41bs.
5 Ibs.

8 Ibs.
10 Ib$.

8 Ibs.
10 Ibs.

5 Ibs. 10 Ibs.
5 Ibs. 10 Ibs.
6 Ibs. 12 Ibs.

6 Ibs. 12 Ibs.
8 Ibm. 16 Ibs.



EXAMPLE: The installation consists of an RAUB 25 condensing
unit, a BRCB 2500 evaporator, and 30-feet of 7/8-inch liquid line
and 1-5/8-inch suction line and a filter drier. The refrigerant
charges are as follows:

RAUB 25 31 Ibs.
BRCB 2500 5 Ibs.
Liquid line
(3.79 oz./ft, x 30 ft. x 1/16 oz./lb.) 7.2 Ibs.

Suction Line
(.288 oz./ft, x 30 ft. x 1/16 oz./lb.) 0.5 Ibs.

Filter Drier 1.1 Ibs.

TOTAL CHARGE 44.8 Ibs.
or approx. 44 Ibs.-13 oz.

Proceed as follows to charge the system with refrigerant.

1. Charge liquid refrigerant into the liquid line of the No. com-
pressor circuit, using the liquid line access valve. The
vacuum within the system will draw most of the required re-
frigerant into the system. If the pressure within the system
equalizes with the pressure in the charging cylinder before
the required charge has been drawn in, proceed to Step 2.

NOTE: On 40, 50 and 60-ton un#s, this charging process must
be repeated for compressor circuit Number 2.

2. If the system cannot be completely charged by liquid refrig-
erant entering the system liquid line as outlined in Step 1,
complete the process by charging gaseous refrigerant into
the suction line. Proceed as follows:

a. Close the liquid line valve on the manifold gauge set.

b. Connect the manifold gauge set to the suction and dis-
charge access valves (shown in Figure 44). The man-
ifold valves should be closed.

c. Start the unit by following the procedures outlined in the
SYSTEM START-UP section of this manual.

d. With the condensing unit operating, slowly open the
suction line valve on the manifold gauge set. The re-
mainder of the refrigerant will be drawn into the system.

CHECKING REFRIGERANT CHARGE

Before taking measurements to determine if the system is cor-
rectly charged with refrigerant, verify that all other aspects of the
system operation are proper. The following conditions must be
checked and satisfied.

TABLE 12 Refrigerant Line Charge Weight

1.827
2.728
3.790
6.461

0.203
0.288
0.500

TABLE 13 Filter Drier Refrllerant Charle

RAUB-C20/C40

/

RAUB-C25/C50

/

RAUB-C30/C60

C-305-S
C-307-S
C-307-S
C-419-S

lb. oz.
lb. oz.
lb. oz.
lb. -8oz.

C-305-S lb. oz.
C-307-S lb. oz.
C-307-S lb. oz.
C-419-S lb. 8 oz.

C-417-S lb. 8 oz.
C-417-S lb. 8 oz.
C-419-S lb. 8 oz.

1. Check the evaporator and condenser fans to ensure that
they are rotating in the proper direction, that the fan blades
do not have dirt buildup, and that each fan is turning at the
proper RPM. Make sure that the evaporator fan RPM is cor-
rect for the airflow desired and for the external static pres-
sure being imposed by the duct system.

2. Make sure the evaporator air filters are clean.

3. Check the evaporator and condenser coils to ensure that
they are clean, that the fins are straight, and that there are no
obstructions to airflow.

4. Measure the suction line superheat and adjust the expan-
sion valve, if necessary. (Refer to "Measuring Superheat" in
the MAINTENANCE PROCEDURES section of this manu-
al.)The expansion valve superheat setting must be between
12 and 16 F.

Visually inspect the liquid line sight glass to see if clear liquid is
present. Bubbles in the liquid line sight glass indicate either low
refrigerant charge, excess liquid line pressure drop, or excess
liquid line heat gain.

After verifying that the system is operating properly, determine if
the refrigerant charge is correct. This is accomplished by check-
ing both system operating pressures and subcooling leaving the
condensing unit.



FIGURE 44 Compressor Access Valves

Operating Pressures:

Measure the suction and discharge line pressures and compare
these readings with the normal operating pressures listed in Fig-
ures 45 through 50 and Tables 14, 15 and 16. Referto "Operating
Pressures" in the MAINTENANCE PROCEDURES section of
this manual. Figure 44 illustrates suction and discharge service
valves.

Subcooling:

Determine the system subcooling. (Refer to "Measuring Sub-
cooling" in the MAINTENANCE PROCEDURES section of this
manual.) If the system is properly charged, subcooling at the
liquid line access valve should be 14 to 19 F.

The system is low on refrigerant if: the suction and discharge
pressures are lower than the normal operating pressures as de-
termined from Figures 45 through 50 and Tables 14, 15, and 16,
2) liquid subcooling is low (less than 14-19 F).

The system is overcharged with refrigerant if: )the suction and
discharge pressures are higherthan normal operating pressures,
and 2)liquid subcooling is high (greater than 14-19 F).

Adding Refrigerant:

Use the suction line access valve to add refrigerant to a system
with a low charge, making sure that only refrigerant vapor enters
the suction line. Continue to add refrigerant until the subcooling is

between 14 and 19 F. At this point, the operating pressures
should be within the limits defined by Figures 45 through 50 and
Tables 14 through 16.

Removing Refrigerant:

If the system is overcharged, some refrigerant must be removed
to lower the subcooling to the 14-19 F range. Refrigerant should
be discharged from the system slowly to keep oil loss at a mini-
mum. The liquid line access valve can be depressed to remove
refrigerant. However, refrigerant should not be discharged into

the atmosphere.

OPERATING PRESSURES

Operating pressure data can be used to determine if the system is

operating properly. System malfunctions such as low airflow,
line restrictions, incorrect refrigerant charge, malfunctioning ex-
pansion valve, damaged compressor, and so on will result in

pressure variations which are outside the normal range. If the
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condensing unit and evaporator are checked individually, as de-
scribed below, the operating pressures can be used to determine
which side of the system (high side or low side) is malfunctioning.
In addition, the relationship of suction vs. discharge pressure, as
well as whether these pressures are higher or lower than ex-
pected, will provide valuable clues for determining the specific
problem(s).

Unfortunately, many application variables exist which affect oper-
ating pressures. These include indoor dry bulb and wet bulb tem-
perature, outside dry bulb temperature, suction line pressure
drop, and evaporator airflow. Since these variables can give mis-
leading results, it is not recommended that operating pressures
be used as the sole check of system operation. Further, the fol-
lowing conditions must be satisfied before checking system oper-
ating pressures.

1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mear
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40 percent. If it is less than 40 percent, meaningful
operating pressures cannot be measured.

3. All compressors must be operating fully loaded. Set the ther-
mostat as necessary to accomplish this.

4. All condenser fans must be operating. If necessary, jumper
the fan pressure switches. Be sure to remove the jumpers
when measurements are completed.

5. Do not take measurements with the low ambient dampers
and/or hot gas bypass operating. Disconnect the low ambi-
ent dampers and de-energize the hot gas bypass before
taking measurements. Be sure to reconnect low ambient
dampers/hot gas bypass after taking measurements.

Use the following steps to check operating pressures.

1. Condensing unit performance (this is a check of only the con-
densing unit, not the system).

a. Measure pressures (psig) at the suction and discharge
line access valves next to the compressor.

b. Measure the dry bulb air temperature (F) entering the
condenser coil.

c. If the outside ambient is between 65 and 105 F, enter
the appropriate graph in Figures 45 through 50 at the
measured suction pressure and condenser ambient.
Read the corresponding discharge pressure.

d. The measured discharge pressure should be within _+7

psig of the graph pressure. If the difference is greater
than _+7 psig, refer to the TROUBLESHOOTING sec-
tion of this manual.

2. Evaporator Performance:

a. Measure the actual wet bulb temperature (F) of the air
entering the evaporator. Be sure to measure the mixed
air condition if outside air is being ducted in.

b. Find the correct combination of condensing unit and
evaporator from Table 14. Match the condenser enter-
ing air temperature (measured in Step 1) with the evap-
orator wet bulb temperature (measured in Step 2) to de-
termine the correct suction pressure.

c. Use Table 15 to correct the suction pressure (from
Table 14) for the line sizes used in your installation.

d. Use Table 16 to correct the suction pressure (from Step
2) for the airflow of your evaporator.

e. The measured suction pressure at the compressor
should be within +_2 psi of the corrected pressure from
Tables 14through 16. If not, impropersystem operation
is indicated. Refer to the TROUBLESHOOTING section
of this manual.

TABLE 14 Compressor Suction Pressures (PSIG)

BRCB-C20
BRCB-C25

8,000
10,000

RAUB-C25 BRCB-C25 10,000
BRCB-C30 12,000

RAUB4330 BRCB-C30 12,0(X)
BRCB-C40 16,000

RAUB..C40 BRCB-C40 16,000
BRCB-C50 20,000
BRCB-C20(2) 16,000
BRCB-C25(2) 20,000

RAUB-C50 BRCB-C50
BRCB-C25(2)
BRCB-C30(2)

RAUB-C60 BRCB-C30(2)
BRCB-C40(2)

NOTES:

8.1 53.3

51.6

50.2
53.9

.2

.5 .7

.0 .2

51.5

.3

.0 5g.7

.2

1. Table only good for relative humidity of air entering evaporator eeter then 40%.
2. Interpolation between wet bulb temperatures is allowable. Do not extrapolate outside range given.

t.S 76.7 54.1 ,. 793 .0 .0



TABLE 15 Suction Pressure Correctkm for Une $1 (PSI)

RAUB-C20
RAUB-C25
RAUB-C30
RAUB-C40
RAUB-C50
RAUB-C60

RAUB-C20
RAUB-C25
RAUB-C30
RAUB-C40
RAUB-C50
RAUB-C60

+0.7 0
-1.3 -2.3
-1.7 -3.0
+0.7 0
-1.3 -2.2
-1.8

+1.8 +1.8
+0.3 0
+0.4 0
+1.8 +1.6
+0.2 0
+0.4 0

0 feet provkJed for intefpolallon purposes only.

+1.0
-0.9
-1,1

+1.0
-0.8
-1.1

+0.8
-1.1
-1A
+O.9
-1.1
-1.5

+0.7
-1.3
-1.8
+0.7
-1.3
-1.8

.4.0
-7.8
-9.9
-4.0
-7.4
-9.9

+0.3
-1.8
-2.4
+0.3
-!.8
-2.5

TABLE 16 Suction Pressure Correction for Aldfow (PSI)

PUB-C20-60 -2.e -1.9 "1"2 "0"6 0 +0,5 +1.0 +1.4 +1.9
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THERMOSTATIC EXPANSION VALVE ADJUSTMENT AND
SUPERHEAT MEASUREMENT

Since the reliability and performance ofthe refrigeration system is
heavily dependent on proper expansion valve adjustment, the im-
portance of proper suction gas superheat cannot be over-
emphasized. The accurate measurement of suction superheat
will provide the following information:

1. How well the expansion valve is controlling the refrigerant
flow.

2. The efficiency of the evaporator coil.

3. The amount of protection the compressor is receiving
against flooding or overheating.

The safe setting range for suction gas superheat on Trane equip-
ment is 12 to 16 degrees at the evaporator. Settings within this
range will allow for measurement error. Superheat of less than 12
degrees can cause refrigerant floodback which could cause seri-
ous compressor damage. Superheat greater than 16 degrees
can reduce system efficiency by reducing the effective evapo-
rator surface.

To determine suction gas superheat, the pressure at the outlet of
the evaporator must be measured and then converted to satur-
ated vapor temperature by using a Refrigerant-22 pressure/em-
perature chart. The saturated vapor temperature can then be
subtracted from the actual suction temperature which is mea-
sured on the suction line close to the expansion valve bulb. The
difference between the two temperatures is known as suction gas
superheat. On many Trane fan/coil units an access valve is pro-
vided close to the expansion valve bulb. This valve must be
added on Climate Changers and other evaporators which are not
so equipped. To obtain an accurate reading, an access valve

TABLE 17 Pressure/TemperetureConversionsfor Calculating Suc-
tlon Line Superheat

30

31 56.2

32 57.5

33 58.8

34 60.1

35 61.5
36 62.8

37 64.2

38 65.6

39 67.1

40 68.5

41 70.0

42 71.4

43 73.O

44 74.5

45 76.0

46 77.6

47 79.2

48 80.8

49 62.4

50 84.0

close to the expansion valve bulb must be utilized when deter-
mining suction gas superheat.

Instruments to Use

1. The gauge used to measure suction pressure should be of
the best quality available. Gauges permanently installed on
the equipment should not be used. Agood quality gaugeon a
standard refrigerant manifold set is recommended.

2. To measure suction temperature, an electronic temperature
tester will be sufficient. Testers manufactured by Robinnaire,
Annie, and Thermal are among those available. Glass ther-
mometers do not have sufficient contact area to give accu-
rate readings.

Procedure

1. Cut the suction line insulation to gain access to the suction
line. If armaflex is used, it is best to cut around the circum-
ference of the tubing.

2. Clean the line carefully and attach the electronic tem-
perature sensor. Black electrical tape works well when secu-
ring the sensor of the temperature tester to the suction line.
(Make sure the sensor is making good contact with the tube.)

3. Rejoin the armaflex and seal with plastic tape to prevent
sensor contact with ambient air.

NOTE: For measurement accuracy the temperature sensor
must be installed and insulated properly. Make sure the arma-
flex extends at/east six inches on both sides of the sensor lo-
cation. Sea/both ends of the armaflex to keep ambient air from
getting under the insulation and affecting the temperature
readings.

4. Install a pressure gauge to monitor suction pressure.

5. Operate the system for approximately 10 to 15 minutes to be
sure that the expansion valve has time to stabilize.

6. To measure superheat, compare the saturated vapor tem-
perature of the refrigerant converted from the suction pres-
sure reading (see Table 17) to the actual temperature mea-
sured at the line by the electronic tester. Proper suction
superheat is 12 to 16 degrees.

EXAMPLE:

Suction Pressure 66.0 psig
Suction Temperature 52 F
Suction Pressure converted to Saturated Vapor Temperature

(from Table 17) 38 F
Suction Superheat

(Actual Line Temp.)- (Saturated Vapor Temp.)
(52 F)- (38 F)
14F

If initial suction superheat readings fall below 12 degrees, the ad-
justing stem on the expansion valve should be adjusted clock-
wise to close the valve, limiting the flow of refrigerant to the evap-
orator and thus increasing superheat. Adjustment should be
made a half turn at a time. Conversely, if the initial suction super-
heat reading is greaterthan 16 degrees, the adjusting stem on the
expansion valve should be adjusted counterclockwise to open
the valve, increasing the flow of refrigerant to the evaporator and
thus decreasing superheat. Adjustments should be made until an
acceptable reading is obtained. The system should be allowed to
restabilize for 10 minutes after each adjustment.



MEASURING SUBCOOLING

1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40 percent. If it is less than 40%, meaningful oper-
ating pressures cannot be measured.

3. All compressors must be operating fully loaded. Set the ther-
mostat as necessary to accomplish this.

4. All condenser fans must be operating. If necessary, jumper
the fan pressure switches. Be sure to remove the jumpers
when measurements are completed.

5. Do not take measurements with the low ambient dampers
and/or hot gas bypass operating. Disconnect the low ambi-
ent dampers and de-energize the hot gas bypass before
taking measurements. Be sure to reconnect low ambient
dampers/hot gas bypass affer taking measurements.

The proper setting range for liquid subcooling is 14 to 19 F. The
compressor must be fully loaded and both compressors must be
operating if so equipped. Use these stepsto measure subcooling:

1. Measure the liquid line pressure at the liquid line access
valve installed inside the condensing unit. Convert this pres-
sure reading to saturated temperature by using a Refrig-
erant-22 pressure/temperature chart (refer to Table 18).

2. Measure the actual liquid line temperature on the liquid line
close to the access valve. To ensure an accurate reading,
clean the line thoroughly where the electronic temperature
sensor will be attached. Glass thermometers do not have
sufficient contact area to give accurate readings. After secu-
ring the sensor to the line, wrap the sensor and line with insu-
lation to prevent contact with ambient air.

3. Determine the system subcooling by subtracting the actual
liquid line temperature (measured in Step 2) from the satur-
ated liquid temperature (calculated in Step 1).

4. If the system is properly charged, subcooling atthe liquid line
access valve should be 14-19 F.

COMPRESSOR OIL CHARGE

Proper oil charge is critical for reliable operation of reciprocating
compressors. Both undercharging and overcharging will result in

compressor damage.

On most applications, the factory oil charge is con’ect and no ad-
dition of oil is required. However, it may be necessary to add oil to
systems which have extremely long interconnecting lines.

An oil level sight glass is integral to the compressor shell in order
to confirm proper oil charge on all 20 through 60-ton units. The
following procedure should be followed:

1. Check the oil level prior to initial refrigerant charging and
start-up of a new system. To be proper, the oil level must be
visible in the sight glass. Note the oil level mark for future
reference.

Approximately one hour affer initial start-up, and affer the oil
sump is warm to the touch check the oil level with the com-
pressor running fully loaded. The oil level must be visible in
the sight glass. If it is not visible, add oil until the level is half-
way up the sight glass.

TABLE 18 Pressure/Temperature Conversion for Calculating

o 121.4

75 132.2

80 143.6

85 155.7

90 155.4

95 181.8

100 195.9

105 210.8

110 226.4

115 242.7

120 259.9

125 277.9

130 296.8

135 316,6

140 337.2

145 358,9

150 381.5

3. Allow the compressor to run at full load until the compressor
sump is warm to the touch. If the oil level increases from Step
2, oil should be removed and the process repeated until the
sight glass level is maintained at the halfway mark.

TROUBLESHOOTING

The Troubleshooting Chart on the following pages is provided to
serve as an aid for identifying the cause of any system mal-
functions that may occur. The chart is divided into three columns:

the "SYMPTOM" column describes the behavior the unit is
exhibiting;
the "PROBABLE CAUSE" column identifies possible
sources of malfunction;
the "RECOMMENDED ACTION" column indicates the pro-
cedures required to correct the malfunction.

If operating difficulties are encountered, make the following pre-
liminary checks before referring to the Troubleshooting Chart:

[] Check the thermostat to ensure that it is properly set, re-
ceiving control power, and "making/breaking" on a call for
heating or cooling.

[] Verify that the unit is receiving electrical supply power, and
that the fuses are intact.

[] Check the filters to make sure they are positioned properly,
and free of dirt and debris.

Affer completing the checks listed above, inspect the system for
other obvious causes of trouble such as broken fan belts, a
clogged condenser coil, or restricted air ducts. If everything ap-
pears to be in order, but the unit still fails to operate properly, refer
to the appropriate section of the Troubleshooting Chart.
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NOTE: The Troubleshooting Chart which follows is provided
solelyas a guide fordetermining the cause ofmechanical failure
ormalfunction. When mechanicalproblems do occur, Trane rec-
ommends that trained service personnel be contacted to help
ensure proper diagnosis and repair of the unit.

TROUBLESHOOTING CHART
SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION

A. Compressor does not start,
and does not hum.

1. No power to unit.

2. No call for cooling.

3. Anti-recycle timer has not
timed out (’ installed).

4. Unit locked out by reset relay.

5. Compressor contactor will
not close.

6. Compressor winding stat
open.

1. Check for the following:

a. Disconnect switch open.

b. Fuses blown.

Check for the following:

a. Defective thermostat.

b. Broken or improper control wiring.

c. Blown control power fuse.

Wait at least five minutes for the anti-recycle timer to time
out.

Check for the following: I
a. Excessive discharge pressure. Refer to Symptom L,

"Discharge pressure too high".

b. Defective high pressure control.

c. Compressor winding stat open. Refer to Low Suction
Pressure.

d. Defective comp. protector or fuse-check for winding
stats shorted to motor windings.

e. Defective reset relay contact.

f. Comp. current overload open. Refer to Symptom F.

Check for the following:

a. Defective comp. contactor.

b. Improper wiring.

c. Reset relay open.

d. Low pressure control open.

e. Cooling relay not energized. Defective relay-check
thermostat circuit. See Symptom A, Cause 2.

Refer to Symptom F.

a. Check compressor amp draw.

b. Defective low pressure control replace.



Co

SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION

1. 1. Check for the following:Compressor hums, but will
not start.

Second stage compressor
fails to start.

Low voltage at the
compressor.

Compressor short cydes.

Compressor runs
continuously.

2. Defective compressor.

1. Time delay contacts fail to
close.

2. No call for cooling.

3. Unit locked out by reset relay.

4. Compressor contactor will
not close.

1. Intermittent contact in control
cimuit.

Poor thermostat placement.

3. Defective anti-recycle timer.

4. Defective liquid line solenoid
valve.

5. Low refrigerant charge.

6. Plugged liquid line filter-
dders.

7. Defective low pressure
control.

8. Defective low ambient time
delay relay.

1. Unit undersized for load
(cannot maintain space
temperature).

2. Thermostat setpoint too low.

3. Defective thermostat or
control widng (conditioned
space too cold).

4, Welded contacts on
comDressor contactor.

a. A single blown fuse.

b. Low line voltage.

c. Defective compressor contactor.

d. Loose widng connections.

e. Defective part winding start time delay.

Check for the following:

a. Open motor winding.

b. Excessive amp draw on all phases.

Replace time delay relay.

2. Check for the following:

a. Defective thermostat.

b. Broken or improper control widng.

3. Same as A-4.

4. Same as A-5.

1. Check for the following:

a. Defective relay contacts.

b. Loose wiring connections.

2. Refer to "Thermostat Installation" in the ELECTRICAL
WIRING section of this manual.

3. Replace.

4. Replace.

5. Check for leak, add refrigerant.

6. Replace.

7. Replace.

8. Replace.

1. Check for cause of excessive load.

2. Readjust thermostat.

3. Replace thermostat. Replace or repair control wiring.

4. Repair or replace contactor.

(CONTINUED ON
NEXT PAGE)



SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION

5. 5.

F. Compressor motor winding
stat open.

Leaky valves in compressor
(indicated by operation at
abnormally low discharge
and high suction pressures).

6. Shortage of refrigerant
(indicated by reduced
capacity coupled with high
superheat, low subcooling,
and low suction pressure).

7. Liquid line solenoid valve
stuck open.

8. Defective low pressure
control.

Excessive load on
evaporator (indicated by high
supply air temperature).

G. Compressor is noisy.

H. System short of capacity.

Lack of motor cooling
(indicated by excessive
superheat).

3. Improper voltage at
compressor.

Internal parts of compressor
damaged.

1. Internal parts of compressor
damaged or broken
(compressor knocks).

2. Liquid floodback (indicated
by abnormally cold suction
line and low superheat).

3. Liquid reffigerant in the
compressor at start-up.
(Indicated by abnormally cold
compressor shell.)

1. Low refrigerant charge
(indicated by low subcooling
and high superheat).

2. Clogged filter drier (indicated
by temperature change in
refrigerant line through dder).

3. Incorrect thermostatic
expansion valve setting.

Replace compressor.

6. Find and repair refrigerant leak. Recharge system.

7. Repair/replace.

8. Replace.

1. Check for the following:

a. Excessive airflow.

b. High retum air temperature.

Check for the following:

a, Improper expansion valve setting.

b. Faulty expansion valve.

c. Restriction in liquid line.

Check for the following:

a. Low or imbalanced line voltage.

b. Loose power wiring.

c. Defective compressor contactor.

Replace compressor.

1. Replace compressor.

2. Check and adjust superheat.

3. Replace crankcase heater.

1. Add refrigerant.

2. Replace filter dder or core of dder.

3. Readjust expansion valve.



SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION

4. 4. Repair or replace expansion valve.

I. Suction pressure too low.

--on pressure too

Expansion valve stuck or
obstructed (indicated by high
superheat and high space
temperature).

Low evaporator airflow.

Noncondensibles in system.

Leaky valves in compressor
(indicated by operation at
abnormally low discharge
and high suction pressures).

1. Shortage of refrigerant
(indicated by high superheat
and low subcooling).

2. Thermostat set too low
(indicated by low discharge
pressure and low space

5. Check filters. Adjust airflow.

6. Evacuate and recharge system.

7. Replace compressor.

1. Find and repair refrigerant leak. Recharge system.

2. Re-adjust thermostat.

temperature).

3. Low airflow.

4. Clogged filter dder.

5. Expansion valve power

3. Check for clogged filters, incorrect fan speed, or high duct
static pressure.

4. Check for frosting on filter dder. Replace if necessary.

5. Repair or replace expansion valve power head assembly.

K. Discharge pre-sure too
low.

assembly has lost charge.

Obstructed expansion valve
(indicated by high
superheat).

1. Excessive cooling load
(indicated by high supply air
temperatures).

2. Overfeeding of expansion
valve (indicated by
abnormally low superheat
and liquid flooding to
compressor).

3. Suction valves broken
(indicated by noisy
compressor).

1. Shortage of refrigerant
(indicated by low subcooling
and high superheat plus
bubbles in sight glass).

2. Broken or leaky compressor
discharge valves (indicated
by suction and discharge
pressures that equalize
rapidly after shutdown).

3. Condenser fan control stuck
in closed position (contacts
closed when pressure is
below 155 psig.)

4. Unit running below minimum
operating ambient.

5. Low ambient damper stuck
open (indicated by low
discharge pressure).

Clean or replace valve.

1. See Symptom E, "Compressor runs continuously".

Adjust superheatsetting and checkto see that remote bulb
is properly attached to suction line.

3. Replace compressor.

Repair leak and recharge system.

2. Replace compressor.

3. Replace defective control.

Provide adequate heat pressure controls or a unit ambient
lockout switch.

5. Repair or replace damper operator.

(CONTINUED ON NEXT PAGE)



(CONTINUED FROM
PREVIOUS PAGE)

SYMPTOM PROBABLE CAUSE RECOMMENDED ACTION

L. 1. 1. Clean coil. Check fan and motors for proper operation.Discharge pressure too
high.

Too little or too warm
condenser air; restricted air
flow.

2. Air or noncondensible gas in
system (indicated by
exceptionally hot condenser
and excessive discharge
pressure).

3. Overcharge of refrigerant
(indicated by high
subcooling, low superheat,
and high suction pressure).

4. Excessive system load.

5. Defective condenser fan or
fan pressure control
(indicated by one fan off and
high condenser pressure).

6. Defective or inoperative low
ambient dampers.

2. Evacuate and recharge system.

3. Remove excess refrigerant.

4. Reduce load.

5. Repair or replace switch.

6. Repair or replace defective parts.

IMPORTANT: Filloutthe following form when contactingyour Trane Service Company
for parts or information.

UNIT MODEL NUMBER
UNIT TYPE NUMBER
DATE OF INSTALLATION

INSTALLED BY

TRANE SERVICE COMPANY

ADDRESS

PHONE

PRINTED BY PRODUCTION SERVICES LA CROSSE FWB/DJL
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Installation
Operation
Maintenance

RAUB-IOM-4

Library Serv Ice L Iteratu re
Product Section Un t1:ary
Product Spltl: Sys1:em, 20-60 Tons
Model RAUB
Literature Type Inst: .-0per. -Me n.

Sequence 4

Date March 1985

File No. SV-UN-S/S-RAUB-IOM-4-385

Supersedes

Llqutd Llne Components

Supplement to RAUB-IOM-3
for D and E
Design Sequence Units

A properly sized liquid line filter drier must be installed upstream from the
expansion valve. In addition, a moisture indicator/sight glass should be
installed between the expansion valve and filter drier. Both of these
components should be installed at the evaporator close to the expansion valve,
as shown in Figure 1.

Figure 1 D|agraa of
Refrigerant PIptng
Coononts in Ltqutd Line

EXPANSION SOLENOIOVALVE VALVE FILTER

EVAPORATOR -- ;! -- "
J FROM CONDENSING UNIT

s,,ERL- [PJ
--TO CONDENSING UNIT

’/ \
EXPANSION EXTERNAL SUCTION
VALVE BULB EQUALIZER LINE

LINE
(INSULATION
NOT SHOWN)

Required for charge Isolations for
evaporator unloadlngs or when used Note: Install the expansion valve, sight glass, solenotd valve,
with control option F (Remote EVP^). and filter drier as close to the evaporator as possible.

Since The Trene Company has policy of continuous product improvement, it the fight to change apecifice-
tion$ and delign thot notice. The inatalletion and servicing of the equipment referred to in this booklet should be
done by qualified, experienced techniciana.



The number of other valves, reducers and tube bends should be minimized as
these items tend to increase the pressure drop and reduce subcoollng at the
expansion valve.

Liquid line solenoid valves are required for only three reasons: 1) evaporator
coll unloading, 2) refrigerant charge isolation, and 3) EVPA control. Refer to
the connection diagram pasted on the main control panel access door for proper
field wiring.

Evaporator Cot1 IJnloading A solenoid valve may be used to unload part of
the evaporator cot] when the compressor is unloaded. When unloading the
evaporator coil, make sure that the percentage of coil surface active is always
greater than or equal to the percentage of compressor capacity.

Refrigerant Charge Isolatlon For charge isolation, liquid llne solenoid
valves can be installed to entirely shut off refrigerant flow. This reduces the
refrigerant migrating from the condenser to the evaporator during the off cycle
and in some situations reduces the amount of liquid refrigerant entering the
compressor. This measure is not necessary; charge isolation is most effective
when refrigerant line lengths are greater than 100 feet.

EPA Control A liquid line solenoid for each refrigerant circuit is always
required on units applied with remote EVPA.

Hot Gas Bypass Solenoid Valve

The removal of pumpdown does not affect the application of hot gas bypass.
However, some hot gas bypass systems will no longer require the hot gas shutoff
solenoid valve that is now used with hot gas bypass valves. This will save
jobsite installation costs. Use the following table to determine if hot gas
solenoid valves are required.

Hot Gas Solenold Valve
and Wlrlng Requlrod?

Yes

tt Size Control
Option

RAUB-C20- 50 A, B,-C, D, F

RAUB-C20, 25, 30 40 E No*

RAUB-C40, 50, 60 E

No. 1 Compressor only on RAUB-C40.
No. 2 Compressor on RAUB-C40.

Valves requiring solenoid valves and wiring are pilot operated and have an
integral pilot solenoid which must be wired for the valve to operate. When
charge isolation is required, a hot gas shutoff solenoid is required. Refer to
the connection diagram pasted on the main control panel access door for proper
field wiring.

Suction Ltne Co.orients

A suction line filter is factory-installed and connected with a short stub tothe suction service valve. This suction line filter increases the reliabilityof the compressor by improving the cleanliness of the system.
(C) The Trane Company 195
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PREFACE

The useful service life of a steel boiler depends almost entirely on the diligence of those who are

charged with the responsibility of boiler maintenance.

This manual contains recommendations covering boiler maintenance, operation and other details

useful to the owner, the maintenance crew, and the operators. It is based on actual experience of many

boiler manufacturers, and upon test work done in laboratories, and in the field. It is not intended that

this manual should take precedence over the manufacturer’s maintenance and operating instructions,
if any are supplied, but rather to complement them. In every instance, the manufacturer’s recommend-

ations for maintenance and operation of the particular boiler that has been installed should be follow-

ed.

This booklet is intended to cover steel boilers which are constructed in accordance with Section IV of

the ASME Boiler and Pressure Vessel Code. "Suggested Rules for the Care of Power Boilers", as stated

in the ASME Boiler and Pressure Vessel Code Section VII, are recommended as instructions covering

the operation and maintenance of high pressure boilers.

A section on Water Treatment is included because of the importance of proper water treatment on the

life expectancy of a boiler. It is recommended that a water treatment consultant be engaged to develop

the proper program for a boiler as related to local water conditions.

Be sure to check local codes and ordinances before completing plans for any new or replacement boiler

installation. It is also advisable to consult a qualified engineer.

Every effort has been made to assure the accuracy of this manual and other publications of the Hy-
dronics Institute, formerly the’Institute of Boiler and Radiator Manufacturers. However, neither The

Institute nor those responsible for the preparation of I B R publications make any representation,
or guaranty, or assume, or accept any responsibility or liability with respect thereto.

Copyright 1985, by
The Hydronics Institute

All rights reserved.



BOILER ROOM
The boiler room should be well lighted and should have an emergency light source for use in case of power
failure. If a flashlight is used for this purpose, it should be maintained in good condition and should be
protected against removal from the boiler room.

Proper and convenient water fill connections should be installed and provision should be made to preent
boiler water from back feeding into the service water supply. Provision should also be made in every boiler
room for a convenient water supply which can be used to flush out the boiler or to clean the boiler room floor.

Proper and convenient sewer connections should be provided for draining boilers. Unobstructed floor drains,
properly located in the boiler room, will facilitate proper cleaning of the boiler room.

The boiler room must have an adequate air supply to permit clean, safe combustion and to minimize soot
formation. An unobstructed air opening should be provided. It may be sized on the basis of one square inch
per 2000 Btuh maximum fuel input of the combined burners located in the boiler room, or as specified in
The National Fire Protection Association, or American Insurance Association standards for oil installations and
for gas installations for the particular job conditions. The boiler room air supply opening must be kept clear at all
times.

CLEANING AND FILLING A NEW BOILER
Steam Boiler

Before putting water into a new boiler, make certain that the firing equipment is in operating condition to the
extent that this is possible without actually lighting a fire in the empty boiler. This is necessary because
raw water must be boiled (or heated to at least 180 F) immediately after it is introduced into the boiler,
in order to drive off the dissolved gases, which might otherwise corrode the boiler.

Fill the boiler to the proper water line and operate the boiler with steam in the entire system for a few days
to bring the oil and dirt back from the system to the boiler. This is not necessary if the condensate is to be
temporarily wasted to the sewer, in which case the system should be operated until the condensate runs clear.

The oil and greases which accumulate in a new steam boiler can usually be washed out by boiling as follows:

(a) Fill the boiler to the normal waterline.

(b) Remove the safety valve.

(c) Provide a boil-out compound of caustic soda and trisodium phosphate in the proportions of 21/2 lbs.
of each chemical per 120 gallons of boiler water. Caution: Use care in handling these chemicals.
The caustic soda is extremely corrosive to skin and clothing. Do NOT PERMIT EITHER THE DRY
MATERIAL OR THE CONCENTRATED SOLUTION TO COME INTO CONTACT WITH SKIN OR CLOTHING.

(d) Mix the chemicals with water and pour into the boiler through the safety valve opening.
(e) Replace the safety valve.

(f) Start the firing equipment.
(g) Boil the water for at least 5 hours.
(h) Stop the firing equipment.
(i) Drain the boiler in a manner and to a location that hot water can be discharged with safety.
(j) Wash the boiler thoroughly, using a hose with sufficient pressure.
(k) Fill the boiler to the normal waterline.

(1) Add a charge of boiler water treaunent compound.
(m) Boil, or bring water temperature to at lcast 180 F immediately.
(n) The boiler is now ready to be put into scrvice or on stand-by.

In stubborn cases this simple boil-out may not remove all the oil and grease, and another boil-out with surface
blow-off may be necessary. For this type of cleaning proceed as follows:

(1) Prepare the boiler for cleaning by running a temporary pipe line from the surface blow-off con-
nection to an open drain or some other location where hot water may be discharged with safety.
If no such tapping is available, use the safety valve tapping but run the pipe full size and as short
a length as possible. Do not install a valve or any other obstruction in this line.

(2) Fill the boiler until water reaches the top of the water gauge glass.



(II)

(12)
(13)
(14)
(15)
(16)
(17)

(3) Add caustic soda and trisodium phosphate in the proportions of 21/ /lbs. of each chemical per
120 gallons of boiler water. Caution: Use care in handling these chemicals. The caustic soda is

extremely corrosive to skin and clothing. Do NoT PERMIT EITHER THE DRY MATERIAL OR ThE

CONCESTR^TEO SOLtTIOS TO COME ISTO COSTACT WITH SKU OR CLOTnt;.

(4) Start the firing equipment and operate sufficiently to boil the water without producing steam pressure.

(5) Boil for about five hours.

(6) Open boiler feed valve sufficiently to permit a steady trickle of water to run out the overflow pipe.

(7) Continue this slow boiling and trickle of water for several hours until the water coming from the

overflow pipe is clear.

(8) Stop the firing equipment.
(9) Drain the boiler in a manner and to a location that hot water can be discharged with safety.

(10) Remove covers and plugs from all washout openings and wash the water side of the boiler thoroughly,
using a hose with sufficient pressure.
Refill boiler to 1" of water in the water gauge glass.
Note: If water in water gauge glass does not appear to be clear, repeat steps 2 to 11 and boil out

the boiler for a longer time.

Remove temporary piping.
Close boiler.

Replace safety valve.

Add a charge of boiler water treatment compound.
Boil, or bring water temperature to at least 180 F immediately.

The boiler is now ready to be put into service or on stand-by.

Hot Water Boiler

Before putting water into a new boiler, make certain that the firing equipment is in operating condition to the

extent that this is possible without actually lighting a fire in an empty boiler. This is necessary because raw

water must be heated to at least 180 F immediately after it is introduced into the boiler, in order to drive off
the dissolved gases which might otherwise corrode the boiler.

The oil and grease which accumulate in a new hot water boiler can be washed out in the following manner:

(a) Add caustic soda or trisodium phosphate to the boiler water at the rate of 1 lb. of either chemical

per 50 gallons of total water in the system. Caution: Use care in handling these chemicals. The
caustic soda is extremely corrosive to skin and clothing. Do NOT PERMIT EITHER THE DRY
MATERIAL OR THE CONCENTRATED SOLUTION TO COME INTO CONTACT WITH SKIN OR CLOTHING.

(b) Fill the entire system with water.

(c) Start the firing equipment.
(d) Circulate the water through the entire system.

(e) Vent the system, including the radiation.

(f) Allow boiler water to reach operating temperature if possible.

(g) Continue to circulate the water for a few hours.

(h) Stop the firing equipment.

(i) Drain the system in a manner and to a location that hot water can be discharged with safety.

(j) Wash the water side of the boiler thoroughly, using a hose with sufficient pressure.

(k) Refill the system with fresh water.

(l) Bring water temperature to at least 180F immediately.

(m) Tighten hand holes, manholes and plugs while boiler is hot.

(n) The boiler is now ready to put into service or on stand-by.

Deaeration

It is strongly recommended that the water in a boiler be deaerated and be treated with a suitable boiler

water treatment compound whenever the boiler is filled with water. This is applicable whether the boiler

is in operation or on stand-by, and is particularly necessary immediately upon refilling the boiler alter wash-

ing, inspection or repair. (See section on Water Treatment.)



Feeding Water Treatment Compound into the System
A feeder for introducing boiler water treatment compound into a boiler is convenient. The feeder may be
made of pipe fittings and placed in the return line.

In a system equipped with a pump-assisted return or with a boiler feed pump, the feeder should be placed
in the piping on the discharge side of the pump.

Do not introduce water treatment by placing it in a condensate receiver, hot well, or make-up tank.

Local Water Conditions

Local water conditions may necessitate analysis by a suitable water treatment consultant.

START UP
When initially firing the boiler observe the following:

(a) Never operate a boiler without being sure it is filled with water. This should be obvious but it is

repeated here because insurance company records show that many boilers are damaged because a

fire was started in an empty boiler.

(b) When starting the firing equipment, follow the firing equipment manufacturer’s instructions, which
should be posted in the boiler room.

(c) Do not light the pilot light until the combustion chamber has been vented.

(d) Do not turn on the fuel supply at any time unless you know the combustion chamber has been
properly vented and unless you know the pilot light is in proper operation.

(e) In case of "flash-back", shut off the fuel supply at once and do not turn it on again until the boiler
has been thoroughly vented.

(f) Bring the temperature up slowly.

Following a cold start, condensation may occur in a gas fired boiler to such an extent that it appears that the
boiler is leaking. This condensation can be expected to stop after the boiler is hot.

CUTTING-IN
When placing a boiler on the line with other boilers which are already in service, keep its stop valve at the
boiler outlet and return stop valve closed until the pressure within the boiler is exactly the same as the
pressure in the steam main. See that the line between the stop valve at the boiler outlet and the steam main
is drained, then open the stop valve very slightly. If there is no unusual disturbance, such as noise, vibration
etc., continue to slowly open the valve to a "full open" position, then open the valve in the return line.

Caution: When the stop valve at the boiler outlet is closed, the stop valve in the return line of that boiler
must also be closed.

OPERATION
Steam Boilers

Whenever going on duty, check the water level in all steam boilers at once.

The maximum operating pressure of a steam boiler should be 3 or 4 psi lower than the "set" pressure of the
safety valve. This pressure differential is required to permit the valve to close tightly after it has popped under
pressure.

Where low pressure steam boilers are used solely for heating and where practically all of the condensate is
returned to the boiler, do not "blowdown" the boiler. High pressure boilers and low pressure process boilers
should be "blowndown" as required to maintain chemical concentrates at the desired level and to remove
precipitated sediments. Boilers which are equipped with a slow opening blowoff valve and a quick opening
blowoff cock, should have the lever valve or cock opened first, followed by gradual opening and closing of
the slow opening valve. When the slow opening valve has been shut tight, then close the lever valve or cock.

Caution: Do not open the slow opening valve first and pump the lever action valve open and closed, as the
water hammer is apt to break the valve bodies or pipe fittings.
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If rust appears in the water gauge glass, this is an indication of corrosion that must not be ignored. Check the
boiler water to be sure that the water treatment compound is at proper strength and make sure the boiler is
not requiring considerable quantities of make-up water. Check the return line and other parts of the system
for evidence of corrosion.

A wide fluctuation of water line may indicate that the boiler is foaming or priming. This may be due to the
water line being carried too high, or especially in low pressure boilers, a very high rate of steaming. Foaming
may also be caused by dirt or oil in the boiler water. Foaming can sometimes be cured by blowing the boiler

down, draining two or three inches, then refilling a few times. In persistent cases, it may be necessary to take

the boiler out of service, drain and wash out thoroughly as described for a new steam boiler installation and
then refill and put back into service.

If the water disappears from the water gauge glass, stop the boiler immediately, and in the case of a coal fired

boiler, close the ashpit door and open the fire doors and cover the fire with ash, fresh fine coal or earth.
Do Not turn on the the water feed line. Do Not open safety valve. Let the boiler cool until the crown sheet.
is at hand touch temperature. Then add water to 1" in the water gauge glass. Do Not put the boiler back into

service until you have located and corrected the condition responsible for low water.

Low Water Cutoff, Pump Control and Waterfeeder

Check the operation of the low water cutoff, pump control, and the water feeder if one is installed. Follow
the instructions on the tag or plate, attached to each control, to "blowdown" the control regularly as recom-

mended by the manufacturer.

Due to mud accumulations, despite "blowdowns", some manufacturers recommend that the float chamber be

opened once a year and cleaned out. It is advisable to test the low water cutoff under actual operating
conditions. With the burner operating and the boiler steaming at proper water level, close all the valves in

the fccdwatcr and condensate return lines so that the boiler will not receive any replacement water. Then

carefully observe the waterline to determine where the cutoff switch stops the burner in relation to the lowest
permissible waterline established by the boiler manufacturer.

If the burner cutoff level is not at, or slightly above, the lowest permissible waterline, in a new installation the
low water cutoff should be moved to the proper elevation, or in an existing installation should be serviced,
repaired, or replaced if necessary.

Hot Water Boilers

Whenever going on duty, check the pressure and temperature in all water boilers.

When the boiler is cold the stationary and movable hands of the combination altitude pressure gauge should be
together; when the boiler is hot, the movable hand should be above the stationary hand.

The stationary hand should be aligned with the movable hand at the time the system is initially filled,
or it may be set to indicate the minimum pressure under which the system can operate and still maintain
a positive pressure at the highest point in the system.

The maximum operating pressure of a hot water boiler should be 3 or 4 psi lower than the relieving pressure
of the relief valve. This pressure differential is required to permit the valve to close tightly after it has opened
under pressure.

General

Where water losses from a steam boiler or a hot water boiler become abnormal, as indicated by the require-
ments of large amounts of make-up water, an investigation should be made immediately to determine the
cause. Proper repair or replacement of parts should be made at once rather than to increase the water

treatment to protect the system due to excessive raw water make-up. If the operator cannot determine the
cause of the water loss, a competent contractor or consulting engineer should be contacted.

When make-up water is needed and the boiler or condensate tank is not equipped with an automatic water

feeder, manually add feed water to a steam boiler, preferably when the boiler is not steaming, or to a water

boiler when it is not at its maximum operating water temperature.

(a) Use every practical means for excluding oxygen from the boiler water. Oxygen will be brought in
with the make-up water; therefore, hold make-up to a minimum. If the boiler loses more than



3" of water per month, this is an indication of a probable leak in some part of the system. The
leak should be discovered and corrected.

(b) If the system includes a pump for returning condensate or adding feed water, be certain that the
air vent at the receiver is operating properly.

If large quantities of feed water are required, deaerating equipment is highly desirable to remove dissolved
gases, thereby minimizing oxygen corrosion.

MAINTENANCE
General

Clean the boiler tubes and other heating surfaces whenever required. The frequency of the cleaning must
be determined by trial. It cannot be predicted. Clean the smoke boxes when required.

Draining and Washing Steam or Water Boilers

A clean, properly maintained, steam heating boiler or hot water system should not be drained unless there
is a possibility of freezing, unless the boiler has accumulated a considerable amount of sludge or dirt on the
water side, or unless draining is necessary to permit repairs.

Very little sludge should accumulate in a boiler where little make-up water is added and where an appropriate
boiler water treatment is maintained at proper strength.

Anti-Freeze Solutions

Anti-Freeze solutions, when used in a heating system, should be tested from year to year as recommended
by the manufacturer of the anti-freeze which is used. Anti-freeze solutions must not be circulated through

Water Heaters

Any water heater installed in, or connected to a boiler, should be back-washed periodically, using valves to
reverse the direction of flow through the heater. The purpose of this back-washing is to reduce the amount
of scale which will accumulate at the outlet side of the heater. Continue the back-washing until the water runs
clear. The back-washing may be done frequently and the maximum interval should be determined by trial.

Fireside Corrosion

In this manual some of the causes of water side corrosion have been outlined and procedures recommended
which, if followed, may be expected to minimize trouble from this source. Boilers can, however, also
corrode on the fireside. This results from corrosive substances in the fuel and it may be difficult to control.
Some fuel oils contain substances which cause fireside corrosion. Sulphur, vanadium and sodium are among
the materials that may contribute to this problem. Fuel oils in use today are commonly specified according to
United States Department of Commerce Commercial Standard CS12-48 and this Standard does not place
any quantity limits on sulphur for No. 4 and heavier oils and does not mention vanadium nor sodium.

In the distillation of oils, the vanadium, sodium and much of the sulphur remain in the residuals. Therefore,
the probability of this type of corrosion is greater when the fuel oil is a residual (No. 6) or is a No. 4 or No. 5
mixture containing residual.

Deposits of sulphur compounds may cause fireside corrosion. The probability of trouble from this source
depends to a large degree on the amount of sulphur in the fuel and on the care used in cleav.ing the fireside
heating surfaces. This is particularly true when preparing a boiler for a period of idleness. Preventing this
trouble depends also on keeping the boiler heating surfaces dry when a boiler is out of service.

Deposits of vanadium, or vanadium and sodium compounds also may cause fireside corrosion and these com-
pounds may be corrosive during the season when boilers are in service.

The man responsible for boiler maintenance should be certain that the fireside surfaces of the boilers in his
care are thoroughly cleaned at the end of the firing season. He should also observe the fireside surfaces during
the firing season and if signs of corrosion are discovered, a reputable consultant should be engaged.
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Steam Boilers

If rust appears in the water gauge glass, this is an indication of corrosion that must not be ignored. Check
the boiler water to be sure that the treatment is at proper strength and make sure that the boiler is not requir-
ing considerable quantities of make-up water. Check the return line and other parts of the system for evidence
of corrosion.

Check the water gauge glass regularly. The required frequency must be determined by trial. The check should
be made when there is steam pressure on the boiler. Close the lower gauge glass valve, then open the drain
cock which is on the bottom of this valve, and blow the glass clear. Close the drain cock and open the lower
gauge glass valve. Water should return to the gauge glass immediately. If water return is sluggish, leave the
lower gauge glass valve open and close the upper gauge glass valve. Then open the drain cock and allow water
to flow until it runs clear. Then close the drain valve and repeat the first described test, with the lower gauge
glass valve closed.

If leaks appear around the water gauge glass or fittings, correct the leaks at once. Steam leaks may result in

a false water line reading and may damage the fittings.

In a clean boiler room, safety valvcs on stcam boilers should be checked for proper operation at the beginning
of the regular heating season and about every six months. If the presence of chemical fumes or dirt might
tend to affect proper operation, the safety valves should be checked about every month. It is preferred that
the safety valves be tested by raising the steam pressure until the valve pops. If this is not practical, the
valves may be tested by operating the hand lever, but the steam pressure should be as high as practical so that
the seat and valve passages will be blown clear of any foreign matter.

Caution: Take necessary precautions to prevent the possibility of scalding the operator, or others, during
this test.

(a) If the popping pressure remains constant, no attention is required. If a valve fails to seal tight, blow
it at the set pressure. If it still leaks, or ]f popping pressure is higher than that marked on the valve,
replace it. Do not dismantle the safety valve or attempt to adjust it except under supervision of an
authorized boiler inspector.

(b) ASME rated safety valves were supplied as part of the original equipment with the boiler. When
replacement is necessary, use only ASME rated valves.

Water Boilers

Relief valves on water boilers need to be tested only once a year at the beginning of the heating season, unless
the presence of chemical fumes or other injurious materials make more frequent testing necessary.

These valves should be tested by operating the hand lever. Observe valves closely after the test to be sure they
are closed tightly and do not drip. Continued dripping may indicate the presence of dirt on the valve seat, and
the valve should be reflushed. If dripping continues, the valve should be replaced.

ASME rated relief valves were supplied as a part of the original equipment with the boiler. When replacement
is necessary, use only ASME rated valves.

REMOVAL OF BOILER FROM SERVICE
Steam Heating Boiler

When a steam heating boiler is to be taken out of service at the end of the heating season, or for repairs,
proceed as follows: While maintaining boiler temperature (from 180F to 200F), drain off the boiler water

until it runs clear. Then refill to the top of the water gauge glass, and add sufficient water treatment compound
to bring the treatment up to strength. When all the gases are dissolved, the firing equipment may be shut down.

High Pressure Boiler

For high pressure units, a different approach is used. At least 15 minutes before going off the line, the proper
amount of chemical to protect the boiler during standby should be added. After going off the line, fill the

boiler to the top. Shut off the steam valve and seal the boiler when it is cool to prevent any ingress of air into

the boiler. Test the boiler water for proper chemical content at least once a month. The company supplying
the water treatment compound for the boiler will give the proper chemical treatment for boilers in standby
condition.
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Water Boiler

For a water boiler, the procedure is to drain from the bottom of the boiler while it is still hot (180F to
200F) until the water runs clean, then to refill to the normal water fill pressure. This should be a yearly pro-
cedure. If water treatment is used in the system, sufficient treatment compound should be added to condi-
tion the added water.

General

When the boiler (any of those referred to above) is cool, clean the tubes and other heating surfaces thoroughly,
and scrape the surfaces down to clean metal. Clean the smoke boxes and other areas where soot or scale
may accumulate.

Soot is not corrosive when it is perfectly dry, but can be very corrosive when it is damp. For this reason it is
necessary to remove all the soot from a boiler at the beginning of the non-operating season, or any extended
non-firing period.

Swab the hedting surfaces with neutral mineral oil to protect against rust. If the boiler room is damp, place
a tray of calcium chloride or slaked lime in the combustion chamber and replace the chemical when it becomes
mushy.

Drain a steam boiler back to normal water level before putting the boiler back in service.

Check the boiler occasionally during the idle period and make certain it is not rusting.

This is an opportune time to repaint the exposed metal parts of the boiler and to inspect and service the firing
equipment and combustion chamber.

BOILER REPAIRS
Do not permit repairs to the boiler while it is in service, or under pressure, except with the approval and
under the supervision of an authorized boiler inspector or responsible engineer.

When repair work is required, notify the representative of the company who insures the boiler and be guided
by his instructions.

All repair work should be done by experienced boiler mechanics. Welding should be done by ASME Code
Certified Welders.

Take every precaution necessary to insure against injury to men who are working in the boiler room and
particularly to those working inside the steam space or in the combustion chamber of the boiler. Pull the main

burner switch and lock it out or tag it, swing the burner out of place, if possible, close and lock valves, etc.,
and always have one man standing by outside when a man is working inside a boiler.

When practical, use a flashlight in preference to an extension light for internal inspection purposes. If an

extension cord is taken into a boiler, be certain that the cord is rugged and in good condition and that it is

properly grounded.

If one tube in a boiler should develop a leak due to corrosion, it is likely that other tubes are corroded also.
Have the boiler examined by a capable and experienced inspector before ordering the replacement of one or a

few tubes. If all tubes will need replacement soon, it is preferable and less expensive to have the work done
at one time.

When a sealer is used to eliminate system leaks and similar problems, or if the sealer is used in conjunction
with other compounds, the system should be completely flushed and drained after the sealers have performed
their function. A maximum interval of five days with a sealer in the system is recommended. Sealers have a

detrimental effect on boilers, pumps and relief valves and should be flushed out as quickly as possible.

BOILER WATER TREATMENT
Use every practical means for protecting the boiler water against contamination by free oxygen or carbon
dioxide gases.

Determine the water containing capacity of your boiler so you can instruct your maintenance crew regarding
the required amount of boiler water treatment compound. If this information is not given on the boiler, in the
boiler catalog, or other publications, then meter the water at the time of the initial filling and record the
information.
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Whenever a boiler is refilled with water, boil the water or heat it to at least 180F immediately to drive off
the dissolved gases, and add a charge of boiler water treatment compound to control corrosion. If a chro-
mate water treatment compound is used, follow the instructions listed below to determine the amount
required. Draw a color comparison sample as described below. Use other boiler water treatment com-
pounds in the amounts specified by the supplier. The material may be introduced through an opening such
as the safety valve or manhole opening, or through a feeder if one is available. In high pressure units a
reliable water treatment firm should be consulted and their recommendations put into effect.

A chromate boiler water treatment compound is effective for use as a boiler water conditioner in all regular low
pressure steam boilers .where all, or practically all, of the condensate is returned to the boiler. This material is
effective in controlling corrosion and pitting. When maintained at the recommended concentration in a clean
boiler, it will prevent or arrest oxygen and CO, corrosion. This compound is intended solely for controlling
corrosion and is not a cleaner, nor does it control for formation of scale.

The use of chromate boiler water treatment compound in a water boiler involves different considerations. Too
high a concentration must be avoided as it may damage pump seals. Therefore, with a lower level of protection,
it is necessary to take even greater precautions to keep free oxygen out of the system. Free oxygen can enter from
system leaks, faulty vents, or vents improperly located with regard to pumps, and from makeup water.

If a chromate boiler water treatment compound is used, draw a color test sample of water into a clear glass
bottle. Mark and retain this sample for use in making periodic tests as described below. Draw a new sample
whenever a new charge of boiler water treatment compound is added. The sample should be drawn after the.
compound is completely dissolved and thoroughly mixed in the boiler water, and should be stored in an air tight
bottle.

A chromate boiler water treatment compound, consisting of 95070 sodium chromate and 570 sodium borate has
been tested extensively over a five-year period in the laboratories of a reliable and well known boiler tube manu-
facturer. These tests have shown that the material, when used and maintained at the concentrations listed below,
is effective in controlling or arresting corrosion. These chemicals may be purchased from any reliable chemical
company. Caution: Chromate is still recognized as one of the best inhibitors for protection of metal, although it

is now prohibited by many states or cities for use as water treatment, due to the toxic effect of the chromate
when dumped in rivers, streams, and sanitary sewage systems.

a. Water Treatment/or Low Pressure Steam Boilers

Low pressure steam boilers should be maintained with a chromate concentration of 2 lbs. per 100
gallons of boiler water (2200 PPM). This concentration will be effective where all or practically all
of the condensate is returned to the boilers. After boiler and system have been cleaned and refilled
as previously described, test the pH of the water in the system as described below. The pH should be
higher than 7, but lower than 11. Add some of the washout chemical if necessary, to bring the pH
within the specified range. Under service conditions where a considerable amount of make-up is
required, the owner should employ a professional water treatment company to provide and supervise
the use of the required water treatment.

b. Water Treatment for High Pressure Boilers

In high pressure boilers the water treatment should be prescribed by a reputable water treatment com-
pany. Water conditions vary from time to time, and from place to place, and in these boilers, to have
good service results, the water treatment should be tailored to fit the boiler and the water conditions.

c. Water Treatment for Low Pressure Water Boilers

Low pressure water boilers should be maintained with a chromate concentration of lb. per 400
gallons of boiler water (300 PPM). Test the pH of the water in the system. The pH should be higher
than 7, but lower than 9. Add some of the washout chemical, if necessary, to bring the pH within
the specified range. As previously noted, with this lower level of protection, care must be exercised
to eliminate all of the free oxygen in the system.

Making a pH or Alkalinity Test- The condition of the boiler water can be quickly tested with hydrion paper
which is used in the same manner as litmus paper, except it gives specific readings. A color chart on the side
of the small hydrion dispenser gives the reading in pH. Hydrion paper is inexpensive and obtainable from
any chemical supply house or through your local druggist.
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HEATING
Sales Engineers

AIR CONDITIONING E(UIPMENT
AIR POLLUTION SYSTEMS

VENTI LATING
ENERGY CONSERVATION

February 16, 1988

MAINTENANCE AND OPERATING .NSTRUCTIONS

Project:

Contractor:

P.O.#

Sales Rep

Manufacturer:

Replace Air Conditioning Units
Harine Corps Air Station, New River
Jacksonville, NC

Humphrey Heating & Roofing, Inc.
Jacksonville, NC

103-284

Chet Adams Company
Cary, NC

Ilg Industries

EXHAUST FANS

3 PV 83 Direct drive propeller wall exhaust fans, 230 CFM @I/8"SP,
)/40 HP, I15/I/60, with rear guard and backdraft damper.





PV 63, 83 & 103 PROP. FAN DRAWN BY AL. LUTZ
DATE: DEC. 1985

APPROVED BY. G.R.I.

NO.
1
2

5

7

NAME OF PART
PANEL ASSY. BN 15370 1006-9003B

GUARD MOTOR SUPPORT

MOTOR

B1006-1100A

WHEEL ASSY. B1006-9001A
SET SCREW, SQ. HD. 10-24 1/,
CONDUIT CLAMP

103
PART NO.
1008-9002B 1010-9003B

B1008-1101C B1010-1101D
AS SPECIFIED
A1008-9000A A1210-9047A

10-24 1/
8500-4213

OUTLET BOX COVER A9917-1702A
CONNECTOR 8500-4200
FLEXIBLE CONDUIT 8500-4210

2850 NORTH PULASKI ROAD. CHICAGO. ILLINOIS 60641





A CHECK IN THE APPROPRIATE S(UARE IHDICATE$ THE TYPE OF BEARIflGS USED Ill file HOTOR PO/ERII’IG THIS E(UIPHEt,IT

GENERAL 1NS111tCIItINS FOR FAN MO’IORS

RELUBRICATABLE BALL BEARINGS- n instruction tac fro the manufacturer is included with the motor and the reoon.dations contained
therein should be followed.

SEALED BALL BEARINGS The bearincs are factory-packed with a ceneral purpose bearinc lubricant and require no further attention.
The life of the crease is dependent upon the number of operatinc hours and temperature. Under normal conditions of operation
(8 hours per day, 5 days per eek and averace ambient temperature of 80 dR. F) the expected crease-1 fe will be approximately
seven years. The life may be creater or less dependinc upon the enclosure of the motor, RPH, type of mountin, variation in
ambient temperature and operatinc duty cycle. In terms of hours of operation, expected life may be stated as approximately 30,000
hours for open motors and 20,000 hours for enclosed motors hen orkinc in an averace ambient tmperature of 80 dec. F.

SEALED SLEEVE BEARIflGS Bearincs of this type are provided with a larce lubricant reservoir and require no attention. Because of the
extreme]y licht loads on motors with this type of bearinc, the life will coeare favorably with larcer motors havinc sealed ball bearincs.
RELUBRICATABLE SLEEVE BEARIfiGS The bearinc is essentially the same as the sealed sleeve bearinc with the exception that it may be
relubricated to secure extended life. To obtain maximum life, 5 or 6 drops of SAF.20 Motor Oil or Electric Hotor Bearine, Oil should
be added after every 1,000 hours of operation.
HOTE: ]HE STATB4BITS REGARDItIG EXPECTED LIFE DO riOT COtISTITUTE A GUAR/ITEE, EXPRESSED OR IHPLIED BUT SERVE OflLY AS Nt ItlDICATI

OF tI4AT HAY BE EXPECTED OF ]HE E(UIPHFJIT. IREFER TO STRIDARD TENS ID COflDITIOflS OF SALE.)
GENERAL NO’IES REGARDING FAN EQUIPMENI

!. OVERLOAD PROTECTIOtl Sere motors are provided with built-in overload protection. This fact is so noted on the Hotor Ratinc Plate.
If the motor does not contain built-in overload protection, it is mandatory that this protection be provided by starters in the
motor circuit. The starters are to be equipped with overload protection devices of a ratine suitable for the current ratinc of
the motor.

2. PERIO01C CLEARING Periodic cleaninc of all fan equinent is stroncly recmsmded. Dirt and crease accumulations on the impeller
cause vibration hich creatly increases stresses and loads on the motor bearincs. A prram of preventive maintenance will creatly
increase fan and motor life.

,1. CHECKING DIRECTIOtl OF ROTATIOfi Care should be taken to insure the proper direction of rotation. This is particularly true in the
case of centrifucal type roof ventilators. This type of equipment wil] deliver air hen runninc in either direction; however, the
load is creatly increased hen operation is in the wronc rotation. This is a very connon cause of overload trippinc in centrifucal
type roof ventilators, then this trouble is experienced, try reversinc fan rotation before increasinc the size of the overload
protect on.

i. HOTOR OVERLOAD Forward-curve and radial-bladed fans consume maximum horsepover at 0 in. Static Pressure. Some fans of this type
are powered so that operation at 0 in. Static Pressure will overload the motor. Check Cataloc Ratincs to detemine minimum
Static Pressure operation if overloadinc is experienced with this type of equilxnent.

3. CHECKItIG tltltl6 CLEARRICE To achieve maximum performance and efficiency, fans are precision-built machines. Upon occasion, parts
will shift slichtly-due to mishandlinc in shipment. This can cause bindinc of the rotatinc assembly. Before placinc any fan in
operation, the impeller should be turned by hand to ensure that no bindinc or interference is present.





TANDARO ;’MS AND CONDITIONS OF SALE

R.prov!.si, term or col.ition p.ver’s eich is inconsistent wi-_,entfrom orn addition to SeJlefs terms coMitions shall be binding upon Seller oniess exlxessly agreod to in witi and signed by a
an_mnzes .r..re.,.ve oT ... Se..,all ot..be lipted to Bulmr in any way ui wtteo.acceptaece of Buyer, onJer is made by Seller’s duly .anthorizod repres..ve.at its off,ices: 2850 Puia.ski
L,llcagO, ItlIIIOIS. ;efier’S quera-Oon BaSil se COrIIOOres as an invitate to ede oral shall not be coesed as an DOor zo coedct, le equipment arm products dnscrioes ere herein rexerred to as me "guess."

ICE(l"Ees"E ere F.O.B. point of sbipm.
Prices set fort on Seller’s quotatioe are firm for a period of thirty [30) days from the date of the quotation. In the event of any changes in specifications indicated by Buyer’s purchase order, Seller may adjust the

3. If, at Buyer’s reqst, sldpment is beyoM six (6) months from date of Seilor’s written quotation, Seller may lacrosse the stated price of the esshiPled goods one perceot (1%) per month.
4. Price. of goods manufactured by Seller artat all times subject to revision to reflect price incnases by Seller’s sop01iers.

: er az e me ome me x LS payame ny eeer to Be taxm8 ang, or m ueo mereox, uayer may provide Seller m a ax exemlAzon ceroTcaze accepme to the ang anmory.
PAYMENT TERMS
]. Terns of puyment are thirty (30) days net from date of molce, es discounts, udess ofbemise sW..ified.
2. Interest at the rate of one and one-half percent (L5%) per month (]8% per annum), or IM maximem loyal rate allowable, will be charged, icbever is less, on all past due invoices.
3. No payments made to representatives er ageats will be valid. Pa shall be made directJy to Seller, at its home office, Chicago, Illinois.
4. Minimum billing for am/goods sukl by e Seller shall be :$25.00 net, exchJsive of all baesportdan.

6. Seflor shall not be liable for any liquidated damages or panalties Mmtsunver unless otherwise agreed to in writing.
7. Seller reserves the right to require full payment in advance of shipment, posting of security for payment, or other payment arrangements when in Seller’s judgnat, oleo billing terms are not

DELIVERY AND ACCEPTANCE

2. Sbipmests shall be made by the mofbnd or cor deemed most femiMe by Seller and Seller resoles the right to ship all or part of the goods from any shing point other than the points specified
heroic

4...yerd.Ireclgsu..rec_’pL ff _8Wer rejects all orptofUe pods, Buyerlgivelertten ontice of rejection, specifying

_/d:l/M!_.D I.IMITATIONS OF LIABlUTY
SELLER WAIil.NTS ]HATTHE GOODS SHALLBE FREE FROM 0EFECTS IN MA. IALS OR WORKMANSHIP FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF iNITIAL INSTkLLATION OR FOR A PERIOD OF EIGHTEEN (18)
MONTHS IOM DATE OF SHIPMENT, MICHEVER PER1OO F1RST EXIfS. NO WARP,ANTY IS MkDE.OR OFFERED WITH REJECT TO ANY IOTECTIVE COATINGS kPPUED TO THE GOODS. SELLER’S WARRANIX
OBLIOATIONS WITH RESPECT TO GOODS NOT .MNUFACTURED BY SELLER SHkLL NOT EXCEED THE OBLIGATIONS UNDERTkKEN BY THE MANUFACTURER THEREOF UNDER EXPRESS WAI TO SELLER.
If, in yer’s jed.... ([onds do.not maat...washtUBs. sheve, and the Buyer eotJfins Sniler of the defect within a reesonabie time after discover,/of the defect aM within the warranty period, Seller

aooes.COllne oe’,,ncz.oyre..,g.or.rea ...o.t. pnt of .maacture, any parts or components ofe j[.o.s determi.sed b,j..Sniler to be defective, or at option by.issuing credit for the defective parts or
c.eer ,, mse qae or r or Diner crges, cos or enpaeses related to the removaz, su,pp,ne, haedhng, matalleon or re-instatlon or guess or components.
THE EXPRE,EEXPRESS;WARRANTIES SET FORTH ABOVE/E GIVEN BY SELLER IN UEU OF ANY OTHER W/RANTIES, EXPRESSE[ OR IMPLIED, INCLUDING ANY IMPLIED WARfLNTY OF MERCHANTABILITY OR FITNESS FON A
Pk,ICULAR PURPOSE. IT IS EXIESSLYAGREED THAT BUYER’S EXCLUSIVE REMEDYAND SELLER’S LIABILJTY SHALL BE LIMITED TOTHE REPAIR OR REPLACEMENT OF, (THE ISSUANCE OF CREDIT FOR, DEFECTIVEPAIS OR COMPONENTS.

EXPRESSLY DISCLAIMS ANY AND ALL LIABILITY FOR kNO SHALL NOT Be LIABLE FOR SPECIAL INCIDENTAL OR CONSEUENAL DGES OR LOSSES RESULTING FROM OR/ISING FROM OR DOT OF
TIVE GOODS, SELLER’S NEGUGENCE, BREACH OF WARP,ANlX, BREACH OF CONTRACT ANY TORf OR CLAMS BASED UPON SIRCT LIABILrI OF THE SELLER. N NO EVENT SHALL SELLER BE LIABLE FOR
EOUENTLL DAIGES OR LOSSES COERCW. IN NATURE.

.R USE.
1. Buyer covenants, represents and wan’oats that noither Buyer nsr any third party shall use, re-sell or otherwise dispose of any goods or part thereof in connection with any activity orprocess involving hedger

fission.or fu.si..or eo .u.se or .I.ling of any ..Z.rce, zl,:ial rdesr or by-product material, as those materials are defised in the U.S. Atomic Energy Act of 1954 (as amended), withouf Sniler’s prior written

elon. a.on ,.u!.su zm.e as yer, or such ord por., at an eense to Seller shall have arranged for insurance covera[e., indemnities, and waivers of liability, rncoerse and subrogation, all acceptable to
el or, oDD all Tufty asequaze in zne nion of Seller, zo protect Sellor (and its subcontractors and sultiers) against liabdity of any kind whether in contract, tort (including negligence), strict liability or
otJzerwiss. aforesaid covenants, relxesentatieos and warra’des shall suive this centract and sale.

2. Sellor shall be obligated to. liver the goods until such insumceo indemnities and waivers Ive been procured and are legally ollerative in Seller’s favor. Buyer’s failure to comply with anyprovisiens of this
para.lph, entitled ’1lumBar usa’ shall be cause for Seller to cancel this contract withont liability to Seller, and pursue any remedies provided in law or equity by this contract, the Uniform Commercial Code,

EXCUSABLE DELAY
"_Sler shali otbe d.eid t..be in def.as.lt acconnt of delays in the delivery of goods or in the performance of this contract or any other act to be performed by Seller due to any of the followinl caeses: acts of
God; ..a. of Buyor.., ,nsu..o.us riol:s; urns; floods; elosions; narthquake or serious accidents; epidemics or quereotine restrictions; any act of government affecting prices, fuels, matermls, facilities or
cop.lezeo g..ods; stri, ?.bur ’o,,mes causing cessat, siow-dowa or intemJption of work; shipment delays; inability to obtain materials, fuel, accessories, manfacringfacilities, b’aesportotion, equipment or
per; any Diner cause zo me extent it is beyoed Seller’s contrni.
TERMINATION AND RETURNED GOODS

Termination of the onJor by Buyer, or any part thereof, will not be effective unless agreed to in writing by Seller. Accepted terminations will be subject to all charges incurred by Seller for material consumed,
work perfoned and all other expenses incurred to the date gf accele.

2. Gondscepted f return a.nd credit e bject to.a ..eoty ,.lrc.ent !.20%)..charge for handling and/or reconditionin& unless otherwise agreed by Seller. Transportation charges for returned goods most be
preo uy uuy.er;gere reming, goons Buyer masz oMa.’n Sehs aul.."zadon, and attach Seller’s "Rezrn MaterialTaj" to all shipments. Notice of shipment most be given to Seller on the day of shipment
ado ,nyer rnu xomisn a c(R)y or me gill of Lading, emer rmeer ana invoice date.

3. G.o. n.nuf..rd .sc.ica.llv.to .o,der .or to slecifications of Buyer may not be returned for crediL Changes req,ested by Buyer in non-stock goods after commencement of manufacturer will be subject to a
revision io price zo reriec[ anOllOnal cos.

4. Use of materials, pa or equipment furnished by Buyer will subject the order to termination withoet any liability on the part of Seller if the said materials, parts or equipment are defective or will not perform to
Seller’s requiremeots. However, Buyer shall be liable to pay Seller’s costs and expenses thrnogh date of termination.

p.TENTS AND TRADEMARKS
er .shaft led.e.rn.n.!fy Buyer against I’.bitity for infringemeot of am/United States Letters Patent arising out of the manufacture, sale or use of any of Seller’s goods furnished, provided that the Buyer shall
prompoy notify Sehor or any such claim and give Sailer the (R)portunity to defend against such claim. The Buyer shall be rnsponsibie for all such loss when particular process or system or the oods of a pacular
momlfnc.turer or manufacturers is specified, or when infringement is incurred by employing the furnished Seller’s goods in combination with other parts or goods. All drawings and data furnzshed by Seller shall
remain izs property and shall be returned to Seller upon reest.
DEVELOPMENT CHANGES, DESIGN AND SPECIFICATIONS
1o Clanges in desige or specifications may be made at Seller’s discretion and Seller has no obligation to incorporate such changes in goods manufactured prior to the change..
2. Sol.let may furnish Buyer with goods ich hae beee subject to changes in design or specifications provided such changes do not adversely affect price, delivery, or any guaranteed performance of the goods or

mean unusable or osclete any other item of goods furnished to Buyer under this contract.
.drangs, instnp:lJons andlor technical and engineering services which Sniler may furnish with respect to installation or use of the goods are furnished solely for the review and approval of the Buyer. Seller
sos no relxesenfatieo or warranty with respect to the accuracy or sufficiency of any such information and disclaims all liability in connection with their usa or application.
Ior reseees the right to co,oct any factory, engineering, clerical or stenographic errors or emissions which may appear upon review and verification of data referred to in Seller’s quotation, or Buyer s order

COMPLL,Z.NCE LAWS
claim is.mede.rel,ing ..o..mpliance with the Occupational Safety and Health Act of 1970, or its amendments, or any other federal, state or local laws, ordnances, codes, rules or regulations

ce may aly zo me gooes or met estaliation.
GOVERNING LAW AND SEVERABILITY
1. This ament shall be governed in all respects by the law of lilies.
2 z cent:tact shall be binding upon and shall inare to the benefit of the peres, their successor and assigns.
3. If am/provisio or term hernio is found to be invalid or unenforceable as a matter of law or by public policy, it shall be considered to be severed from the remainder of the terms and conditions which shall remain





TAB PLACEMENT HERE

DESCRIPTION:

Tab page did not contain hand written information

Tab page contained hand written information
*Scanned as next image

Confidential Records Management, Inc.
New Bem, NC
1-888-622-4425
9/08



Supersedes: 40!-001 aateci 6i’1/87 Effective: August 5, 1987

lltM

INLET-,

L

1" NPT

,-H

.NLET--, "’ F --",. [t*’’ ...,l,"

""-OUTLET

""t’NPT (’ THFIU- J 12"NPT rE’AND UP)
E ---1
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MODEL ’16’19 SUPERSEDES: SD300-’1.4

Lq c. ’7,1

G.P.M. NEAD IN FT.

60

HoP, ELECTRICAL
CHARACTERICS

SIZES & DIMENSIONS:

(,3)"





MODEL 1611 SUPERSEDES: SD300-I .2

HEAD IN FT. H.P.

13. /3

EI.ECIICAL
CHARACTERISTICS

II,,o

SIZES & DIMENSIONS:
(ACaA)

(373)" j ()"

C

(2OO)"





MODEL 1619 SUPERSEDES: SD300-1.4

G.P.M HEAD IN FT. H.P.

2

SIZES & DIMENSIONS:

2
!(1492)"

B C

21 44%
(S33)’
23

(584)"

D

tO

SPECIRCATIONS:
MOTORS
1750 RPM. Tl’we Phae 200V of 230,/460V’ 60C Sleeu Beating
Motor.

exce 3 HP (2:238W’)
BODY
Cast lonwmged )ns.Compankn

IMPELLER
Cost lome, Closea, Dynoncoy Balancea.
DRIVE COUPLING
NorM,,/V,kn Dompen
SHAFT
AlloyI
FRAME

D: Type, O1 Iubotel REMOVABLE
BEARING CARTRIDGE FIIS ALL MODELS DiD Shck tO rrmoue

MECHANICAL SEAL

HTemp--Exro Colt--300F
Temp.

WORKING PRESSURE
175 PS (’1207kPa)... In occoKJonce
NOT[. Flanges are tapped for gouges
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4" DIAMETER STEAM SUPERSEDES: SD200-I

4

v v A C O E F G L E S

2 4 9 5 19 4 4 T IT 4.6

4 9 5 79! 4 3/ 84 It.T tT

18.8 1244!, 9 5 91 i 4 3 96 !:l "!, T

4% 9 5 403’ 4 3’,, 08! 11/2T IT

4;’ 9 5 115" 4 3"] 12.0" t,’T 11 23.5 144

MATERIALS OFCOhTx0C,,ON Ules othenMeInc,sJon(rcwDemishe.)





6" DIAMETER STEAM SUPERSEDES: SD200-I

2

G6216S G64t6s

/,

41/2T

2 4 Pa
A C D E F G L II S

5 66: 4: 5’e 3 3T 11

23.2

27.9

207

235

262

SADDLE DIMENSIONS: H-6%; W.9/: X-7!; Hole Dia.-%.

MNIRIAL OFCONStRUCtION (Unless indicated, stoncloO wl be.)

304ss. 3q6ss
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SUPERSEDES: 401-007 (aatea I / 1/85)

Job:

ITEM

-2LE71. :7-

LOCAIiON L MODEL
iv, qr.&O

TITY T .LLOI
l..- l

Tank

14

24
30

(OPIIONI.)
SADDLES

(For Horizontal Insfallahon)

FIG. ’I

x Y

8 2
8
14s’% I

14 2V2
15t’ 2ho

SIZES & DIMENSIONS

In Lbs.
P" Pcr

8
8
14
13
2:/2

PS080 20 66 15%

PSt20 120
PS 35 135
PS480 t80
PS220 220
PS240 240
PS3OO 36
PS400 400 36
PSSOO i 5oo 36

D E

6 7!&
7% 9

9%

11
11

I0
10
12
12
t211 2

49 9
88 96
114 124
118 132

196
213 233
235 255
363 286

466 496o
300 76’. 28 14 13 2 706

1499 28
26% 28

676
858 899
1069 1t20

SPEC4FICATION$
Manufactured in Accoraance with ASME Section Viii.
Max, Working Pessure ’I25 PSIG
Max. ODe,rating Temperoture 375F.





SD 100-2.5

SUBMITTAL
DATA

Eftecte. J’.lv 1. 1981

Su[.,,scds: SD 100-2.5
dated 4/B1

TACO-TROL
TANK FITTINGS

O01-311

PURPOSE
Desigd to ctrot e flow of air in exon tank ile weting fr intera of water

tntex ande $tem.

FlOW IT WORKS

As air enter the fiing, it i$ directed thru the outer tube to the tank. A the water in the tactk cz :ds

during an off cycle eriod of the firing device, water w;ll tend to fow back toward the boiler or system,

Because a restriction is built into the fitting, gravity circulation between boiler and tank is ,Zrtually

eliminated. An inner tube and manual vent are also DrovideO to perrni a;r to escape from. the tank

during the initial filli and venting of the system.

HOW USED

The Taco-Trol Tank Fitling is scr/=d directly into the expansion ttk and may be piped tc n Air-

Scoop (air separator or purger! or directly to the boiler if a "dip tube" is (Se Sketch).

INSTALLATION V, H A;F SCC F" ., I;ENI INS=ALI_ATION WiTH DIP TUBE





INSTALLATION AND FILLING PROCEDURE

INSTALLATION

1- Cut tubes to correct terth per dimensior; tab’.e blo.

2- Insert Tank F0tt:ng into bottom of expansion tank, using close nipple supplied.

3-- Connect Fitting to Air-Scoop Tank Connection or Boiler Dip Tube with 1/2" (15 mm) pipe: If vertical
line is some distance from Fitting, pitch horizontal Line up to Fitting approximately 1/8" (5 ram)
per foot () ram) of pipe lerth.

FILLING PROCEDURE

A-- Open air vent r,crw on To-Trol Tank FittJ. Cior all system vents and fill system. As soon as
WZllr flows freaiy from verst opening in Tak Fittin0, ke the screw tightly.

NOT REOPEN THIS VENTCREW EXCEPT TO DRAIN TANK
B-- Open rtem veins and vent all high

C- Adjust Pfosure Reducing Valve (if required) to provide positive pressure at highest point in system.

D- After wstem b filled, start circulator. Circuite cold water for several minutes to dislodge air bubbles
from Wstem.

E- Stop circulator. Fire Boiler to High Limit -toff temperature. After firingtopz, wait a few minutes,
then rl-ltart circulator to permit air to enter expansion tak or leave system thru

F-- Stop ircdetor and re-vent sytlem hi point. Reset all controls for ma:matic oeration. System
now for normal operation.

If it is necelrry to drain expansion tank for any r’_aon, open air vent screw in TecooTrcd Tank Fitting
open Boiler drain to drain tank.

IZE & oECIFICATIONS

439

i,ze Connections

Bodr or

3/4" (20 ram)

CUT-OFF TABLE

Tank

1/2" (15 ram)
F’

1" |25 ram)

MExJmum
Workin

125 PSI (SO2kPa)

,1251=31 !862kPa)

1 (.S kg)

2.2 (1 kg)

For exparmior- tanks sma!!er tlan 24" in diameter cut off both tubes as follows:--

Tank Diameter Cut Off Both Tubes

24" (610 mm) None
20" (5OF] ram) 2-1/" ram)
",r" ;:.; I 4-114" (1 ram)

14" ( mini 5/16"’ (1 mm)

1’( ram) 3’" (162)
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SD 100-2.6

SUBMITTAL
DATA
SHEET

Eiective: November 15. 1982
S,Jpersedes: SD 10(Y2.6

dated 4/30/81

Jot)

TANK DRAINER
PURPOSE
Designed for fa draining of water from water-logged Expansion Tanks.

FEATURES
Low Cost
Quick Air Charging

Easily installed

All brass body

11" (280 mm) long copper tube

Air charging plug on side, preventing water from r,oaking ins-taller

Adaptable to any style drain valve

Individually boxed for full protection

OPERATION

Removing the plu9 on side of Tank Drainer permits air to enter into top of Expansion
Tank, break:rig the vacuum for fast and ful flow draining of the E.xpansion Tank and/

or the Heating S’em.

DIMENSIONS

APPROX. SHliPING WEIGHTCONN S;ZE EACH 12PCS

Lb. K| Lb.

DIAM[ TER LENGTH

" 9
q
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MODEL ’/’1 S-L IES
CERTIFIED SUBMITTAL DATA
TRION, INC. P.O. BOX 760 SANFORD, N.C. 27330

Project

Architect/Engineer

Purchaser

Trion Representative

Trion Job Number

Humphrey Heatinq

Environmental Product Sales

J3-7 3-7 7 7 4 Submittal Prepared By

Location

Location

Location

Location

,T_rry L_

Jacksonville, NC

Jacksonville, NC

Raligh NC

CrohR Date Nov. 9, 1987

SYSTEM
NUMBER

DESIGN
CAPACITY

(CFM)

12,000

%EFFICIENCY
ASHRAE

DISCOLORATION
DOP

TRION
MODEL
NUMBER

DETERGENT
TANK-SIZE

(GAL)

9O 71-206-02

*HAND
LEFT OR
RIGHT

16

DISTANCE
BETWEEN

POWER PACKS
& UNIT (Ft.)

EXTERNAL
STATIC
"H20

N/A

OFFICE OF THE
OFFICER IN C.!4A;’."3,S_ O:," ,.-..,,oc"e-";’:’-"v’":’-"VT"’r,.. ,.. t..,,
CAMP LEJEULIE.

CItEAT!-IAM

ACCESS AND/OR ELECTRICAL AND WATER CONNECTIONS. "RIGHT" OR "LEFT" HAND DETERMINED BY FACING INLET W,

AND

T.L. tlU.oUELEq
-i-., ....j ..... USN

O;’[icev in Chorge

Options, Accessories &/Or Special Requirements:

* o be determined

DRAWINGS INCLUDED
System Number(s) 1
;Unit Outline ,4 2q 3F;(

Blower Outline /A
Power Pack(s) Outline
Control Outline
Detergent System Outline
Piping Schematic
Field Wiring Diagram
Wiring Schematic
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L
tF’CANCL FILTE
ACCESS

LEFT HAND UNIT

.- DIRECTION OF AIR. FLOW THR.OU,H UNIT
WILL

t4o
CELL

IL TYP.

+ + +

-t- + +

MALE NPT I.

CLEIANCE HOLE FOR.

LT CON,IECT IOM

FLOOR MOUMTIN LAYOIT

TY

5&

E
I:r4

certify that aterla

C.O, EST
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MOC)F-L. 0. !POWER ’ACK

GO 304 O0- o- oo

GO oG-3o7 oo

GO- o&- o0 2

0 50*)- oo
GO ,!.04 O0

GO 405- O0 2

GO 40G 00

GO 40T O0 Z

eO 40 OO 2

GO 504 -00

O0 -5oo -00

.GO 507 -oo

o GO4 O0 Z

(,,0 7o4- Oo

, 70’

MODEL 1’,40.

71 -10 XX

"71 10 XX

71 10,4,

71 10"

"71 10G -Xx
’71 107’

71 I0.

7! 10")

71 -Z03 XX

71 04

7l Z05 XX

7 ZO-

71 -,207 "XX

71 20e,

"TI ,ZO’

71 }O4--XX

71 :50

71 OG X

71 ;7-Xx

71 08- xx

TB

WHT.

TI
F--- -’1

NEXTASSY USEDON

APPtICATION

R

./
+13 KVDC

z-

Co.5 :VDC

(c

INPU T’RMINAL bLOCK,

UMIT SWITCH
Push To lrAb W’CH

SwP_

TC THF..RM,L CICU IT

Rl-KI-t -I, K-Z MULTIPLIER RESISTOR

M KIVOLT METER
C CAPACITOR
L PLOT LIQHT

D D ECTI

REVISIONS
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-1

-4

CONTE.OL
OFF- ON

POWER CYCLE’

O (C)
IAANUb&. ACTIVATED
,TART

WE/CHT- ,..QO Z.s.
ASSY

APPtICATION

certify that the material and desigr.
will furnishe in accordance with
this drawing.

REVISIONS
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APPLICATION

REVI$101

CO 257
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|NTERCRLL C)NNECTIOH
E TRION

IIS VOt.T CI Hi:

I, AMP CIRCUIT

J

Z

/ \\

MOteL 71

,MAIN OLcI’I’41:31D VALVE
II. V:,O.tA).:Hl.)aOW MAX.
(" NORMALLY CLOED)
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will be furnlahe in accordance with
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POWER PACK(S) (IIPP IIPP)

E)ETERENT PUMP(/,;J2 P)

OLEM0 D U;A.LUE

TiME IN MINUTE5

O

I,, t, ,,I I,,,I I,, ,,11111, ,,11111,IIIIII, I"IIfllll"llllll’llil"fllll’"lllll"lll"l

l

YTEM CO,T TIME -,LLO%) FAN "TO TOP

C& ON IDTR

DETENT OF CAM 4 ON 1OT

SEOOENCE

wash cycle be initiated Jtber manually autotical]y
requires 80 minutes for copletic: Fanual operatio is initialed

by depressing the push-button switch 108PB. Automatic
operation is initiated through the oslng of the day timer normally
open switch II4TR the tie delay relay

ash sequence is nitited (10TRI-2) closes

inu light II)LT, (!08Tl2-1) deenergizin9 the
pack(s) (108TR5-1) Oown the fan.

approximately inute fan time, (I08TR3-2)
energizing the variable time delay relay

120TR energizes the detergent pump relay 122CR, control relay
124CR, solenoid valv@ 130SOL and manifold 126M and
These remain energized for the time 120TR (l.2-1O
seconds). Typical field settin9 will seconds. After

time of up minutes, (108TR4-2) closes energizing
solenoid 130SOL and the manifold 128M for

minutes.

After this rinse period, drip dry for approximately
minutes before (108TRS-I) closes turnin system fan back

system will force dry a,proximately minutes after
which 108TR will complete its cycle, the system its
normal operating

"D" OO NTR.OL
NEXT ASS’Y. USED

ApPLiCATION

E:LIENCE (3F" OPErATiOn4

4-a9c0
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ELECTRONIC AIR CLEANERS

CUSTOM PACKAGED EQUIPMENT

Mark V "Scavenger

Designed for heavy
Commercial and Industrial
Applications



Trion, Inc. the leader in the design, manufacture
and distribution of Electronic Air Cleaners.

The Advantages of
Trionized Air

Contaminated air is an undesirable by-product of prog-
ress. Contaminated air can be caused by the most simple

movement as well as complex operations. In the relatively

clean atmosphere of a modern office building, dust is

created by foot steps on a carpet. In machine shops, oil

mist is created when metals are shaped and formed.

Welding shops create fume. The extrusion of plastics, the

processing of tobacco, the operations in spinning and

weaving mills, all create contamination. It becomes ap-

parent that almost every move man makes fouls the air he

breathes. In that these contaminates cannot be pre-
vented from developing, they must be removed, both ef-

ficiently and economically. Trion Electronic Air Cleaners

are designed to meet these two very basic requirements.

As we communicate in todays world, we use a select

group of words. Energy conservation, recycle, low cost,

governmental pressures these terms of speech are

synonymous with the Trion method of cleaning air.

ENERGY CONSERVATION:

The low pressure drop existing in Trion equipment

means reduction in fan motor horsepower. By compari-

son to other means of filtration, the pressure drop

created by Trion Electronic Air Cleaners is low. It is low

initially when first installed and remains low in operation.

RECLAMATION:

Many substances, such as expensive lubricating oils,

are useless and a menace in an airborne state. When

collected, they coalesce, and are suitable for reuse. In

addition to the benefit of the salvage, the nuisance has

been eliminated.

expensive to clean or replace. Material in process or

finished stock that is rejected due to soilage or contami-

nation can be disastrous to profits. Trion Electronic Air

Cleaners are a practical method to reduce operating
costs as well as the enhancement of the general well

being of those using ventilation air.

NEW INTEREST:

The new avenues stemming from today’s research and

technical development multiply rapidly. From this prog-
ress, situations are created that are untried and our in-

dustry is called upon daily to collect airborne contam-

inates to which there is no past reference. Tempered with

application potential, this challenge is of interest and

Trion invites the opportunity to investigate.

The Principle of
Operation
As contaminated air enters the electronic air cleaner, it

must pass by fine diameter tungsten wires suspended
between flat grounded electrodes. The DC voltage

supplied to the wires creates a high intensity field

wherein the particulate matter in the air becomes electri-

cally charged. The charged particles then pass into a

collector plate section made up of a series of equally
spaced parallel plates. Each alternate plate is charged
with the same polarity as the particles, which repel, while

the interleaving plates are grounded, which attract and

collect.
Liquid contaminates, coalesce into droplets when col-

lected and run off the collector plates in a self-cleaning

action.
Solid contaminates, or more viscous substances, ac-

cumulate and are periodically washed away.

SPECIFIC INTEREST:

Acceptable pollution levels by governmental and as-

sociated pressures have become a way of life. To con-

tinue to progress, pollution problems must be addressed

or prevented. Trion Electronic Air Cleaners are recog-

nized and accepted as an efficient practical solution.

GENERAL EXPENSES:

Dirty conditioning coils reduce efficiency and are

costly to clean. Soiled finish on walls and furnishings are

,t
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The Model 71 Packaged Line
Todays’ industry demands a packaged precipitator

capable of cleaning heavy commercial and industrial en-

vironments. To meet this need the Trion Model 71 was

designed to provide twenty sizes ranging from 2000 to
27,000 CFM in capacity.

Stationary pre/after filtration and washing/detergent

systems are available and may be added to the base unit

to meet specific job requirements.

Most sizes are available with blower sections.
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Access to the collecting elements {ionizing-collecting
cells) and the pre/after filters is located on one end of the
unit, perpendicular to the direction of air flow and may be
specified on either side of the unit.

Two standard size ionizing-collecting cells are
employed in the make-up of any given unit. The height
and depth dimensions are identical; 24" high x 18" deep.
Cell width dimensions vary: nominal 24" and 36". This
provides increments of foot widths and 2 foot heights.

The power pack is designed for remote mounting up to
250 feet away from the base unit.

When a washer/detergent system is required a control
is furnished to actuate the washing cycle. It may be fur-
nished either semi-automatic (push button initiated) or

completely automatic (time clock initiated). An optional
step-down transformer--is also available.

The control for the blower package includes a motor
starter with fused disconnect switch and a step-down
transformer for single power supply hook-up.
When control accessories are specified they are fac-

tory mounted and wired inside the control.

Model Number Designation
Equipment Type (Custom Packaged Line)

Number of Cells in Height

Nominal Cell Width in Feet

Specific Features

Specific Feature Designation

MODEL BASE
71-XXX- UNIT

--00 YES
--01 YES
--02 YES
--03 YES
--04 YES

*STATIONARY
FRONT & FILTERS AND WASHER
REAR PERFORATED W/DETERGENT FAN
COLLARS PLATE SYSTEM SECTION

NO NO NO NO
YES YES NO NO
YES YES YES NO
YES YES NO YES
YES YES YES YES

*Stationary Filters--l" heavy duty metal
mesh.
Perforated Plates/lS" holes on 1/2" stag-
gered centers.

Stationary filters shipped as standard.
If perforated plate is desired front and/or

rear it must be specified,
Refer to feature Designation Table to

make selection.
Refer to Efficiency Resistance Graph for

pressure drop.

Typical System Arrangements
The Model 71 readily adapts to the various air distribu- drilled flanges, as well as straight edges, for adjoining

tion systems utilized to deliver contaminate for collec- duct connections. Cabinetry legs employ wide, predrilled

tion. Air inlet and outlet collars on the unit contain pre- pads for mounting securement.

FUGITIVE CONTAMINATE FREE STANDING UNIT

FUGITIVE CONTAMINATE LOW SIDE WALL

OUCTED DISCHARGE

Return Air- .L EAC with C0nditi System

/ V [Ternperng--PrefltersCoils Blower

Mak:.._./rA_eJp. CLEAN COND,TIONED
Air

CENTRAL SYSTEM

FUGITIVE CONTAMINATE LOW COLUMN
DUCTED DISCHARGE

MULTIPLE SOURCE CAPTURED CONTAMINATE
HOODED TO MAIN TRUNK LINE

FUGITIVE CONTAMINATE MULTIPLE OVERHEAD
DISCHARGE THROUGH CENTRAL TRUNK LINE

MULTIPLE SOURCE CAPTURED CONTAMINATE
HOODED TO COMMON MIXING PLENUM



I
Characteristics of Particles
and Particle Dispersoids

(1 m/c) Partk:le Diameter, microns () (1 mm (1 cm)
0.0001 0.001 0.01 0.1 10 100 1,000 10,000

34568 34568 34568 34568 34568 34568| 34568 4568

| <--- OII Smokes-->l< ]Fly Ash
I<---Tobacco Smoke---->l /

iyplca! <- Carbon Black->
Particl.s

<’’(
Insecticide_ /

end | Duets :1 Plant Spores

o,.’r’:. l-At "?’ico’-J I<--- Viruses ---> Bacteria-
Humln ialr

_Methods_f.or / <""Ultremicroslcop -’>’(--L-- MIcrosoPe
*article ze --Electron Microscope / Hi
Analysis / Ugll! 5.al/erlno .- / |ay.,s o.f / I*- Common ’Air Filter,--

’:"’:’n i’e’ectrice’,rec’tetr’i ’

!
!

Effici,ency Resistance
P.D. EFF.

=-’f--",T’tL

" /I

0.2 80

0.1 75 ]

300 374 406 433 540
400 500 600 700

AIR VELOCITY FEET PER MINUTE R
(VOLUME OF AIR FLOW CFM PER SQ. FT. OF FACE AREA)

EFFICIENCY--CURVES AND 2
1. ASHRAE Standard 52-76 Dust Spot Test Method Atmo-

spheric Air.
2. DOP Dioctylphthalate Aerosol Using Penetration Meter.

PRESSURE DROP ACROSS UNIT--CURVES 3 AND 4
3. Cell with 40% open perforated plate front and rear.
4. Cell with 1" metal mesh filter front and rear.
5. Cell only.
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Base Unit without Collars without Wash
Model Designation ends in -00

c

-B

A

g

Size Capacity Data Chart

J L

D

L

CFM CAPACITIES CFM CAPACITIES
MODEL EFFICiENCIES (1) EFFICIENCIES (2)

DESIGNATION
NUMBER 95% ; 90% 95% 90% AREA (3)

71-102-00 1,600 2,000 1,375 1,500 3.68

71"103-00 2;400 3,000 2i070 2250 5.54

71-104-00 3,200 4,000 2,750 3,000 7.36

71-105:00 4,000 5;000 3,350 3,750 9.22

71-106-00

71-107-00

71-108-00

71-10900

71-203-00

71-204-00

71-205-00

71-206-00

71-207-00

71-208-00

71-209-00

71-303-00

71-304-00

71-305-00

71-306-00

71-307-00

71-308-00

71-309-00

CELL FACE PACK
TYPE

4,800 6,000 4,125 4,500 11,08

5,600 7,000 4;850 5,250 12.90

6,400 8,000 5,500 6,000 14.76

7;200 9,000 6,200 61750 16.62

4,800 6,000 4,125 4,500 11.08

6,400 8;000 5,500 6,000 14.72

8,000 10,000 6,890 7,500 18.44 F

9;600 121000 8250 9,000 22.16 F

11,200 14,000 9,700 10,500 25.80 F

12,800 16,000 11,000 12,000 29.52 F

14,400 18,000 12,400 13,500 33.24 F

7,200 9,000 6,200 6,750 16.62 E

9,600 12,000 8,250 9,000 22.08 F

12,000 15,000 10,300 1i,200 27.66 F

14,400 18,000 12,400 13,500 33.24 F

16,800 21,000 14,400 15,700 38.70

19,200 24,000 16,500 18,000 44.28

21,600 27,000 18,600 20,200 49.86

HEIGHT A WIDTH B HEIGHTC. WIDTH D (4)
E 25" 217/e" 401/2 26" 360

E 125"
E 25" 44 401/2" 481/e 460

E. 25" 55v,’ 4’ i 59,/,: I
E 25’ 663/s 401/2" 701/2" 655

E 25" 77’/," 401/21 81" 7O5

E 25’ 88V" 401/ 92" 750

E 25"

E 491/4"

E 49V4"

33 64/4 3/e" 655

44 64:,/, 4ew’ n 750

491/4" 551/e 644’ 591/4 805

49’/4’! 63/ 64,"

491/4" 7TV4" 64’z/4 81:z/s 1,100

64/# 92%’; li20049

49V." 99/. 64,G’ 103/ 1,300

73x/ 33 750

737/ 44 89%" 481/e 900

55’V’! 89%"

66%" 89%"

59V4" 1;050

701/y 1,200

Fx2 737/

Fx2 737/

771/ 89-"

881/2" 89e" 925/

1,350

1,500

Fx2 73" 994" 893N 103!! 1,650

(1) ASHRAE Standard 52-76 Dust Spot Test method.
(2) DOP efficiency based on use of Dioctylphthalate Aerosol.
(3) Total gross face area of ionizing-collecting cells in accordance with ASHRAE Standard 52-76.
(4) Total weight of unit with power pack(s).



Base Unit with Collars without Wash
Model Designation Ends in -01

c

L

53"

-B

A

Size Capacity Data Chart

MODEL
DESIGNATION
NUMBER

71-102-01

71-103-01

71-104-01

71-105,01

71-106-01

71-107-01

71-108-01

71-109-01

71-203-01

71-204-01

71-205-01

71206-01

71-207-01

71-208-01

71-209-01

71-303-01

71-304-01

71305-01

71-306-01

CFM CAPACITIES CFM CAPACITIES
EFFICIENCIES (1) EFFIC!ENCIES (2) SO. FT. POWER

CELL FACE PACK
95% 90% 95% 90% AREA (3) TYPE

1,600 2,000 1,375 1,500 3.68 E

2,400 3,000 2,070 2,250 5.54 E

3,200 4,000 2,750 3,000 7.36 E

4,000 5,000 3,350 3,750 9.22 E

4,800 6,000 4,125 4,500 11.08 E

5,600 7,000 4,850 5,250 12.90 E

6,400 8,000 5,500 6,000 14.76 E

7,200 9,000 6,200 6,750 16.62 E

4,800 6,000 4,125 4,500 11.08 E

6;400 8,000 5,500 6,000 1472 E

8,000 10,000 6,890 7,500 18.44 F

9,600 12,000 8,250 9,000 22.16 F

11,200 14,000 9,700 10,500 ’"1 25.80 F

12,800 16,000 11,000 12,000 29.52 F

14,400 18,000 12,400 13,500 33.24 F

7,200 9,000 6,200 6i750 16.62 E

9,600 12,000 8,250 9,000 22.08 F

12,000 15,000 10,300 11,200 27.66 F

14,400 18,000 12,400 13,500 33.24 F

14,400 15700 38.70 Fx2

16,500 18,000 44.28 Fx2

i8,600 20,200 49.86 Fx2

71;307:01 ’ 16;800 21;000

71-308-01 19,200 24,000

71;309-01 21,600 27,000

COLLAR DIMENSIONS

HEIGHT A WIOTH B

25" 21a"

25" 33"

25" 44"

25" 55"

25" 661/4"

25" 77V4"

71-XXX-01 W/O WASH

OVERALL DIMENSIONS AVLABLE
w’r.LBS. WITH FAN

HEIGHT C WIDTH D (4) SECTION

40V2" 26" 410 YES

40Y" 37" 460 YES

40/ 481/# 510 YES

401/2" 59V4" 580 YES

401/ 701/ 705 YES

40Ya" Bl/# 756 YES

25" 881/E

28" 994"

49%" 33"

49%" 44"

49" 551/t

4"

49%" 77V"

4"

4" 9"

74" 33"

741/

40" 92%" 000 YES

40Y:" 103/I" YES890

644" 37/ 705 YES

" " YES

" 591/" 855 YES

" 81%" 1,150 YES

" YES

" 103z" 1,350 YES

8" 3" B YES

8" 48 950 YES

74V" 55Y" 89%" $9’4" 1,100 YES

741/4" 66V4" 89%" 701/2" 1,250 YES

74V" 88 8" 9" 1,550 YES

74" 4" " YES

(1) ASHRAE Standard 52-76 Dust Spot Test method.
(2) DOP efficiency based on use of Dioctylphthalate Aerosol.
(3) Total gross face area of ionizing-collecting cells in accordance with ASHRAE Standard 52-76.
(4) Total weight of unit with power pack(s).

5



Base Unit with Collars with Wash
Model Designation Ends in .02

C

L

Size Capacity Data Chart

MOOEL
OESIGNATION
NUMBER

71-102-02

71-103=02

71-104-02

7%105-02

71-106-02

71-107-02

71-108-02

71-10-02

71-203-02

71-204-02

71-205-02

71-206-02

71-207-02

71-208-02

71-209-02

71-303-02

71-304-02

71-306-02

71-308-02

71-309-02

CFM CAPACITIES CFM CAPACITIES
EFFICIENCIES (1) EFFICIENCIES (2) SQ. FT.

CELL FACE,
90 56 A.SA (31

1,600 2,000 1,375 1,500 3.68

2,400 3,000 2,070 2,250 5.54

3,200 4,000 2,750 3,550 7.36

4,0oo s,0oo 3,3so 3;7so

4,800 6,000 4,125 4,500 11.08

5,600 7,000 4,800 5,250 12.90

6,400 8,000 8,600 6,000 14.76

4,800 6,000 4.125 4,500 11.Q8

5,400 5,00Q 5,50Q 6,QO0 14.72

8,000 10,000 6.890 7,500 18.44

11,200 14,000 9,700 10,500 25.80

12,800 16,000 11,000 12,000 29JS2

14,400 16,000 12,400 13,500 33.24

7,2o 5,oo0 5,2oo 6,755 IS.02

9,600 12,000 8,250 9,000 22.08

12,000 15,000 10,300 11,290 27.66

14,400 18,000 12,400 13,500 33.24

16,800 21,000 14,400 15,700 38.70

19,200 24,000 16,500 18,000 44.28

21,600 27,000 18,550 20,200 49.86

POWER COLLAR DIMENSIONS OVERALL DIMENSIONS AVERAGE DET. LAL
PACK WT. LBS, HzO REQ. AVGAL wn’HFAN
TYPE HEIGHT A HEIGHTC WIDTH O (4) GPM (5) PER WASH

E 25" 21/, 40" 26" 490 .25 YES

E 20" 3.1" 40" 37’" 55o 7 .30

S 25" 44" 401/2" 48 630 10 .50 YES

E 25" 55" 401/2" 551/4" 720 12 .60 YES

E 25" 66Y4" 40" 70/" 865 14 .70 YES

E S" TrY" " =1" o 17 . YEs

s 25" ." 40w’ 9" .0 16 .05 YEs

E 25" 99" 40 10/ 1,020 22 i,10

E 49%" 33" 64:/4" 37" 780 14 .70 YES

E 4/" 44" 64" 4S" S 19 .$ YES

F 49" 55. 64z/== 591/4" 1,025 24 1.20 YES

F 4" 66V,=" (S4" 70" 1,225 29 1.45

49%" 7TY" 64" 81" 1,370 34 1.70 YES

F 49l" 58Y=" 6M/,=" 1/=- 1,480 M 1.) YES

49" 99.," 64=/," 103/t 1,595 43 2.15 YES

E 741/4" 33 89" 37" 945 22 1.10

F 74/ 44" 89" 48" 1,215 29 1.45 YES

F 741/4" ’V=" 8:" S" 1,300 36 1.80 YES

74Y" 66Y" 09" 70V=" 1,455 43 2.15 YES

Fx2 74" 77" 89" 81" 1,550 55 2.50 YES

Fx2 74V" 88’" 89-" 92%" 1,850 58 2.90 YES

Fx2 74Y" 9" 89’" 103," 2,00 6 3.2S YES

(1) ASHRAE Standard 52-76 Dust Spot Test method.

(2) DOP efficiency based on use of Dioctylphthalate Aerosol.
(3) Total gross face area of ionizing-collecting cells in accordance with ASHRAE Standard 52-76.
(4) Total weight of unit with power pack(s), control, wash and 16 gal. detergent system without liquid detergent. Detergent wt. 9.25 lb./gallon.
(5) Average wash cycle is 4 minutes. Multiply GPM 4 for average maximum water volume.



Fan Transition Dimensional Data (inches):
Model Designation Ends In -03 or -04

TRANSITION
(Connected to air cleaner discharge at factory)

FAN
SIZE(l) A & B C D E F G H J K L M

SL122-1
SL135-1
SL150-1
SL165-1
SL182-1
SL182-2

SL200-1
SL200-2
SL222-1
SL222-2
SL222-3
$L245-1

SL245-2
SL245-3
SL270-1
SL270-2
SL270-3
SL300-2
SL300-3
SL330-2
SL330-3
SL365-2
SL365-3
SL402-3
SL445-3

SAME AS
AIR CLEANER

OUTLET

REFER TO
MODEL

71-XXX-01

OR
71-XXX-02
PAGE 5 & 6

17
183/4

20-%
22%
251/4

25V4
27%
27%
30%
30%

38%
34

34
34
371/=

37%
37%
41%
41%
45:/4

454

501/=

55%
61’/=

24
25

261/4

27a/4

34%
34%
36

36
38%
383/4

38%
411/=

411/,,

41%
43%
43%

43%
45%
45%
511/=

511/,,

533/4

53/4

571/4

60’/4

2/,.

21/=

2’/,,

2%
21/=

2%
2’/=

21/=

3’/=

3%
3’/,,

31/=

31/=

31/=

31/:,

3%
31/=

3%
3%
3%
31/=

3%
3%
5
5

3%
3%
3%
3%

3%
3%
3%

3%
4%
4%

4%
4%
4%
4%

4%

4%

4%
4%
47/e

4%
47/8

4%
4%
63/4

63/4

211/4

231/,,

26’/,,

291/4

341/,,

32%
35%
35%
381/4

381/4

381/4

43

43

43

48%
48%
48%
53%
534
59%

59%
621/4

621/4

693/4

771/4

28
301/4

33’/4

36
391/4

391/4

42%

42%
48
48
48
523/4

52%
52%
58
58

58
631/=

631/2

69%

69%
72

72
831/4

481/,,

491/:,

50%
52’/4

59

59
60’/,,

727/1

631/4

753/1,

871/,,

66
"rT,S/la

90%
66’/4

803/.

921/.

823/lS

94’/,,

100’/4

1021/=

106
109

241/,,

241/:,

24’/,,

241/=

241/,

36%
241/=

36%e
24’/,,

367Ae
48%
24’/:,

38%e
483/4

241/,,

36%

36%
48%
36%

36%s

48%
48/

(1) Refer to Fan Data Chart below for fan size. (4) Refer to 71 -XXX-01 or 7I-XXX-02 data for Air Cleaner

(2) 71 -XXX-03 is the designation for a Model 71-XXX-01 Air Cleaner (less washer) coupled (5) Dimensions listed are nominal.

with a blower section.

(3) 71-XXX-04 is the designation for a Model 71 -XXX-02 Air Cleaner (with washer) coupled
with a blower section.

8%
9%
10%
111/=

12%
12%
13%

13%
151/=

151/=

151/,,

17
17
17
18%
18/4

18%
20%
20%
22%

22%
251/4

251/4

20%

dimensions.

9%
10%
11%
12%

13%

13%
151/

15%
16%
16%
16%

18%
181/4

181/4

2O
20
221/

221/

241/.

241/e

271/4

271/4

29%
32/4

(6) For total assembly weight, add Air Cleaner weight, pages 5 or 6, to Fan Transition

weight listed below.



imll m

Fan Data
MODEL

71-XXX-03
OR

CFM 71-XXX-04

1375 71-102-XX
1500 71-102-XX
1600 71-I02-XX
2000 71-102-XX
2070 71-103-XX

2250 71-103-XX
2400 71-103-XX
2750 71-104-XX
3000 71-103-XX
3000 71-104-XX
3200 71 -I 04-XX
8350 71-105-XX
3350 71-105-XX
3750 71-105-XX
3750 71-105-XX

4000 71-104-XX
4000 71-105-XX
4125 71-106-XX
4125 71-203-XX
4500 71-106-XX
4500 71-203-XX
4800 71-106-XX
4800 71-203-XX

4850 71-107-XX
5000 71-105-XX
5250 71-107-XX
5500 71-108-XX
5500 71-204-XX
5600 71-107-XX

6000 71-100-XX
6000 71-203-XX

6000 71-204-XX
6000 71-108-XX
6200 71-109-XX
6200 71-303-XX

6400 71-100-XX
6400 71-204-XX

6750 71-1 00-XX
6750 71-303-XX

6890 71-205-XX
7000 71-107-XX
7200 71-109-XX
7200 71-303-XX
7500 71-200-XX
8000 71-108-XX
8000 71-204-XX
8000 71-205-XX
8250 71-506-XX
8250 71-304-XX

9000 71-109-XX
9000 71-206-XX

FANS & TRANSITION
WT (LBS.)
W/MAX. FAN

HP MOTOR SIZE

224
246
240

261
273

288
328
34O
371
383
383
42O
395
510
474
462
474
405
481

556

556
572
549

572
682

671
670

658
654
671
682

694
684

793
782
508
795

800
781

8O5
795

8OO
925
914

932

950
951

937
95O

SL122-1
SL122-1
SL122-1
SL131
SL135-1
SL155-1
SL150-1
SL150-1
SL165-1
SL165-1
SL165-1
SL192-1
SL165-1
SL200-1
SL182-1
SL182-1
SL182-1
SL182-1
SL182-2
SL201
SL200-2
SL260-1
SL200-2
SL200-1
SL200-1
SL201
SL222-1
SL222-2
SL222-1

SL222-1
SL222-2
SL222-2
SL222-1
SL222-1
SL222-3
SL245-1
SL245-2
SL245-1
SL245-3
SL245-2
SL245-1
SL245-1
SL245-3
SL245-2
SL270-I
SL270-2
SL270-2
SL270-2
SL270-3
SL270-1
SL270-2

9000 71-303-XX
9000 71-304-XX

9600 71-206-XX
9600 71-304-XX
9700 71-207-XX
10000 71-205-XX

10000 71-205-XX
10300 71-305oXX
10500 71-207-XX
11000 71-208-XX
11200 71-207-XX
11200 71-305-XX

12000 71-206.XX
12000 71-208-XX
12OOO 71-304-XX
12000 71-305-XX

12400 71-209-XX
12400 71-306-XX

12800 71-208-XX
13500 71-209-XX

13500 71-306-XX
14000 71-207-XX
14000 71-207-XX
14400 71-209-XX
14400 71-209-XX
14400 71-306-XX
14400 71-300-XX
14400 71-307-XX
14400 71-307-XX
15000 71-305-XX
15000 71-305-XX
15700 71-307-XX
$700 71-307-XX
16000 71-208-XX

16000 71-200-XX
16500 71-308-XX
1680O 71-307-XX
18000 71-209-XX
18000 71-006-XX
18600 71-309-XX
19200 71-268-XX
20200 71-309-XX

21000 71-307-XX
21600 71-309-XX
24000 71-008-XX
27000 71-309-XX

1668
2408
236O
2408

3013

OUTLET
VELOCITY

FPM

887

966
1032

1055
1095
1190
1030

1180
1064
1064
1135
971
1188

1087

1159
1159
1196

1196
1087
1087

1159
1159

1171
1208

1268
1074

1074
1094

1172
1172
1172
1172
1210
1210

1031
1031

1087
1087

1110
1127

1159
1159
1208
1061
1061

1061

1094
1094

1194
1194

927 SL270-3 1194
951 SL270-3 1194
950 SL279-2 1273
951 SL270-3 1273
967 SL270-2 1286
1075 SL300-2 1074
1060 SL279-2 1326
1272 SL300o3 1106
1265 SL300-2 1128
1274 SL300-2 1182
1265 SL300-2 1203
1272 SL300-3 1203
1248 SL300-2 1288
1274 SL300-2 1288
1249 SL300-3 1288
1272 SL300-3 1288
1301 SL300-2 1332
1296 SL300-3 1332
1274 SL350-2 1375
1437 SL330-2 1198
1432 SL330-3 1198
1411 SL365-2 1015
1401 SL330-2 1242
1474 SL365-2 1044
1437 SL330-2 1278
1469 SL365-3 1044

1432 SL330-3 1278
1492 SL365-3 1044
1455 SL330-3 1278
1418 SL365-3 1088

1432 SL333 1331
405 SL365-3 1139
1479 SL330-3 1393
1575 SL365-2 1160
1434 SL230-2 1420
1668 SL365-3 1197
1644 SL335-3 1218
1626 SL365-2 1305
1621 S1.365-3 1305
1692 SL365-3 1349

SL265-3 1382
SL402-3 1205

SL402-3 1252
SL402-3 1288

SL462-3 1431
SL445-3 1318

EXTERNAL STATIC PRESSURE (H.R BELOWlS ACTUAL MOTOR H.R)

2"SP 21/2"SP 4"SP
RPM HP RPM HP RPM HP

0" SP 1/2" SP
RPM HP RPM HP

1608 1/= 1809 3/4

1734 i/= 1923 3/4

1839 3/4 2023
1507 % 1878 1
1714
1844
1396 3/4

1555 1
1304

1304
1379
1089

909 1

1284 1+/=

1284 11/2

1320 11/=

1320 11/3

1079 11/=

1079 11/=

1146 1+/=

1146 11/=

1155 2
1192 2
1235 2
965 11/=

965 11/2

981 2

1047 2
1047 2

1047 2
1047 2
1080 3
1080 3

839 2
839 2
879 2
879 2
894 2
911 3

938 2
936 2

974 3
758 2

758 2

758 2

775 2
775 2
846 3
846 3

846 3
846 3
505 3
905 3
911 3
690 3

708 3

721 3
754 3

766 3
766 3
820 8
820 5
820 8
820 5

1926
2O45
1517

1687 11/2
1415 11/2

11415 11/=

1488 11/3

1209 1+/=

997

1370 2
1370 2
1403 2
1403 2

1139 1+/=

1139 11/=

1206 2
1206 2

1214 2
1245 2

1306 3
1013 2

1013 2
1031 2
1093 3
1093 3
1093 3
1093 3
1123 3
1123 3
893 2
893 2

935 3
935 3
947 3
961 3
986 3
986 3
1016 3
829 3
629 3
829 3

847 3
847 3
901 3
901 3

901 3
901 3

950 5
950 5

958 5
751 3

77O 3
778 3
806 5
818 5
818 5

865 5
865 5
505 8
865 5

842 5
842 5
87O 5
698 5
698 5
541 3

555 3

555 3

555 3

578 5

887 6
887 5
611 5
754 5

754 5
579 5

593 5

593 5

593 5

610 5

604 5 663 5

814 5 644 5

633 5 665 5

644 5 672 5
50 71/2 713 71/2

lae 7Y 713 71/=

709 7+/ 734 71/=

731 7Ya 754
577 7+/I 602 71/2

m 623
615 71/2 638 71/2

li11 10 703 10
55 10 591 10

RPM HP RPM HP

1978 3/4 2148

2O97 1 2256
2177 2335 11/2

2035 11/= 2174 11/2

2080 11/2 2214 11/3

2199 1t/= 2332 2
1845 1784 11/=

1792 11/= 1900 2
1538 I/= 1667 2

1538 11/= 1507 2
1600 I/= 1749 2

1319 IY= 1450 2

1465 2
1465 2

1495 3
1495 3

1226 2
1226 2

1280 3
1280

1286
1316
1384
1080
1080
1098 3

1134 3
1134 3
1134 3
1134 3

1174 3
1174 3

970 3
970 3

996 3
996 3
1013 3
1020 3
1042 3
1042 3

1071 5
922 3

922 3
922 3

927 3
927 3
976 5
976 5
976 5
976 5
1016 5
1016 5

1023 5
822 5

837 5

545 5
870 5
882 5
882 5

919 5
919 5
919 5
919 5
941 7+/=

941 71/=

962 7+/=

794 71/=

794 71/2

642 5

652 5

652 5 718 71/2 778 10

652 71/= 718 71/= 778 10

664 5 730 71/2

968 10
681 71/= 742 71/=

989 10
690 71/= 749 71/2 808 lO

702 71/= 757 71/= 817 lO

710 71/= 764 7Y= 824 10
745 71/= 793 10 543 lO

745 71/2 703 10 843 10
764 71/3 807 10 855 15
782 10 822 10 971 15
540 71/3 693 10 741 15
654 71/= 707 10 753 15
668 10 715 10 762 15
726 15 761 15 803 15
617 15 653 15 699 15

1575 3
1575 3

1805 3
1605 3
1331 3
1331 3
1367 3

3 1367

3 1374
3 1397
3 1442
3 1193
3 1193

1199

1232 5
1232 5
232 5
1232 5

1250 5
1250 5
1063 5
1063 5

1083 5
1083 5
1095 5
1102 5
1162 5
1162 5
1143 5
991
991 5
991 5

1004 8
1004 5
1949 5
1049 5

1049 5
1049 5
1085 5
1085 5

1091 5
897 5

908 5
917 5
936 71/3

945 7+/=

945 71/2

980 71/=

980 71/3

980 71/2

980 71/2

998 71/=

998 71/3

1019
860 71/2

500
710 71/=

2236
2419
2481 11/=

2299 2
2339 2

2446 2
1935 2
2037 2
1786 3
1786 3
1830 3
1573 3

1389 3

1688 3
1688 3

1705 3
1705 3

1442 3

1442 3
1472 5

3 1472 5
3 1479 5
3 1493 5

3 1526 5
3 1294 5
3 1294 5
3 1302 5

1333 5
1333 5
1333 5
1333 5
1348 5
1348 5

1168 5
1168 5

1182 5
1182 5

1165 5
1190 71/2

1202 5
1201 5
1225 5

5 1062 5

1062 5
1062 5
1076 5
1076 5
1122 7+/2

1122 71/2

1122 71/=

1122 71/3

1154 71/=

1154 71/=

1162 71/=

960 71/2

973 71/2

979 71/=

1000 71/3

1009 7+/=

1009 71/=

1043 7+/=

1043 71/3

1043 7+/=

1043 71/3

1062 10
1062 10

1076 10
922 0

922 10
770 71/=

2477 11/2

2551 11/=

2623 11/2

2424 2
2454 3

2571 3
2089 3

2165 3
1910 3

1910 3
1951 3

1692 3

1506

1786 5
1786 5
1809 5
1809 5

1568 5
1568 5

1556 5
1586 5
1590 5
1600 5

1623 5
1399 5
1399 5
1409 5
1429 5

1429 5
1429 5
1429 5

1442 5
1442 5
1257 71/=

1257 71/2

1274 5
1274 5
1283 71/=

1289 71/3

1297 5
1297 5

1307 71/2

1130 71/=

1130 71/=

1130 71/2

1146 71/=

1146

1184 71/2

1184 71/=

1154
1184 71/2

1217 71/=

1217 71/=

1225 71/=

1020 71/=

1030 71/3

1040 71/=

1058 71/=

1067 10
1067 10
1098 10
1098 10

1098 10
1098 10
1118 10
1118 10
1134 10
975 10

975 10

989 10
718 71/= 778 10

1003 15

1003 15

1003 15

1020 15

1043 15
862 15

871 15

88O 15
900 15

500 15
912 15
923 15
789 15

802 15
809 15

847 20
740 20

3" SP 31/2" SP
RPM HP RPM HP

2644 2 2864 2

2 2 2873 2
2816 2 2909 3
2548 3 2677 3
2588 3 2706 3

2679 3 2788 3
2226 3 2359 3
2301 3 2423 5
2034 3 2158 5
2034 3 2155 5
2071 5 2184 5

2107 5 2211 5

1847 5 1948 5
1887 5 1980 5
1887 5 1980 5
1901 5 2002 5
1901 5 2002 5
1667 5 1768 71/=

1667 5 1768 71/=

1690 5 1791 7+/=

1690 5 1791 71/=

1702 5 1796 71/4

1712 5 1812 71/=

1721 5 1823 71/=

1495 71/3 1585 71/=

1495 71/= 1585 7+/=

1527 71/= 1611 71/=

1527 71/= 1611 71/2

1527 7112 1611 7112
1527 71/= 1611 71/=

1535 71/= 1623 71/=

1535 71/3 1623 71/2

1339 7+/2 1413 10
1339 71/= 1413 10
1352 7+/= 1436 10
1352 71/= 1436 10
1367 71/= 1441 10
1370 71/2 1452 10

1379 71/2 1457 10
1379 71/= 1457 10

1394 71/= 1470 10
1199 71/= 1270 10
1199 71/= 1270 10
1199 71/2 1270 10
1215 71/= 1275 10
1215 71/3 1275 10
1245 7% 1308 10
1248 71/= 1308 10
1243 71/2 1308 10
1248 71/2 1308 10

1276 10 1333 10
1276 10 1333 10
1281 10 1340 10

1299 10 1355 10
1086 10 1144 10
1095 10 1154 10

1120 10 1175 15
1120 10 1175 15
1154 10 1261 15
1154 10 1201 15

1154 10 1201 15
1154 10 1201 15
1168 10 1218 15
1168 10 1218 15
1165 15 1233 15
1024 15 1072 15
1024 15 1072 15

1041 15 1085 15

1051 15 11099 15

1051 15 1099 16

1051 15 1099 15

1090 15 1138 15
914 15

1146 20
922 15 967 15

926 15 971 15
949 15 994 20

949 15 26
961 15 1004 20
972 16 1016 20
835 20 876 20
845 20 884 20
850 20 893 20
887 20 925 25
785 25 813 25

3O30 3
3048 3

2797 3
2836 3
2890 5
2469 5
2551 5
2247 5

2247 5
2302 5

2320 5

2060
2372 7+/=

2072 71/2

71/=

2094 71/=

1862 7+/=

1852 71/2

1882 71/=

1882 71/=

1687 7+/=

1901 71/=

1916 7+/=

1662 10
1662 10
1689 10
1724 10
1724 10

1724 10
1724 10

1708 10
1708 10

1488 10
1488 10
1503 10
1503 10
1507 10
1518 10
1532 10
1532 10

1546 10
1329 10
1329 10

1329 10
1341 10
1341 10

1368 10
1368 10

1368 10
1368 10
1393 10
1393 10
1398 10

1410 15
1201 15

1207 15
1222 15

1227 15
1227 15

1250 15
1250 15

1250 15
1250 15
1265 15
1265 15
1281 15
1120 15
1120 15

1134 15

1143 15

1143 15

1143 18

1158 20

1180 20

1190 20
1012 20

1018 20
1037 20

1037 20
1048 20

1061 20
918 25

935 25
966 26
851 30



Engineering Specifications
THE FOLLOWING GUIDE COVERS FIVE MODEL VARIATIONS. SELECT THE SPECIFIC MODEL, THEN THE SPECIFICATION SECTION AS NOTED (A, B,

ETC.) AND THE WORDING OPTIONS WITHIN THE SECTION THAT ARE APPLICABLE.

COPY SECTION
MODEL

A B B-1 C D E

71-XXX-O0 1
71-XXX-01 I 11 11 llz
71-XxX-02 III 11 lit 11 IIz
71-XXX-03

71-XXX-04

SECTION A--GENERAL

The electrostatic precipitator(s) shall be the two stage dual
voltage plate type Electronic Air Cleaner(s) Model 71 packaged
unit(s) utilizing industrial grade components and construction
quality as manufactured by Trion, Inc. Furnish such equipment
where shown on plans to clean the specified air volume at an air
cleaning efficiency not less than % (determine % efficiency
from the size-capacity-data chart) as determined by (select one)
the ASHRAE Standard 52-76 Dust Spot Test Method using atmo-
spheric air (or) the DOP Test Methods.

SECTION B--AIR CLEANER HOUSING

The housing shall be of steel construction protected against rust
and corrosion with hinged access doors for component removal. All
doors shall be gasketed to prevent air and water leakage and doors
to charged high voltage components shall be equipped with electri-
cal interlocks for interconnection into the primary power supply to
prevent access to charged components. The housing shall be fur-
nished with predrilled, wide bearing mounting pads for mounting
securement and the bottom pan pitched toward a threaded drain

nipple. Finish shall be industrial gray, 3 mil minimal thickness
textured epoxy ester.

SECTION B.1--AIR INLET AND OUTLET COLLARS

Air inlet and outlet collars shall contain (select one) nominal 1"
thick metal mesh filters (or) 40% open perforated plate, accessi-
ble from outside of cabinet through hinged access doors. Doors
shall be gasketed to prevent air and water leakage from cabinet.
Collars shall be equipped with provision for slip joint and flange
type connections for adjoining ducting.

SECTION C--IONIZING-COLLECTING CELLS

Ionizing-collecting cell(s) shall be of single unit construction
with an 18 inch minimum depth in direction of air flow. All sup-
port framing, end plates and ionizer ground electrodes shall be
0.090 inch minimum thick aluminum. Both repelling and col-
lector plates shall be 0.032 inch minimum thick aluminum and
rigidly retained in place with tubular spacers and cadmium
plated steel tie rods. Spacing between plates shall be no less
than 0.318 inch. Each plate shall be 127/8 inch minimum depth in
direction of air flow. Ionizer ground electrodes shall be 0.090
inch minimum thickness and not less than 37/8 inch minimum
depth in direction of air flow. Ionizing wire to ground spacing
shall be 11/lS inch. Ionizing wires shall be spiraled self-
tensioning 0.010 inch minimum diameter tungsten and rigidly
supported both in a vertical and lateral plane with stainless steel
supports. Total grounded collector surface shall not be less than
28 square feet per square foot of cell face area. High voltage
support insulators shall be glass reinforced polyester and de-
signed electrical creep distance surface shall be free from ser-
rations to enhance cleaning. All high voltage electrical connec-
tions within each tier of cells shall be between cells and au-
tomatically made when cells are installed. High voltage connec-
tions between cell tiers and between power pack and cells shall
be located on the access door end of the cabinet and manually
connected for ease in service.

SECTION D--POWER PACKS

Power packs shall be 100% solid state providing a dual high
voltage of 14,000 VDC for the ionizer and 7,000 VDC for the
collector. The power pack(s) shall be housed in NEMA 12 type
enclosures, operate on 115 VAC, 60 HZ, PH supply and fur-

nished with integrally mounted electrical interlock to prevent
access to high voltage components without interrupting the
primary power supply. The face panel of the power pack(s) shall
contain an indicating light, milliammeter operated with a
push-to-read switch to monitor total secondary current and a
kilovoltmeter with a selector switch to monitor both ionizer and
collector voltages. The circuit shall contain circuit breakers to
protect the circuit and prevent nuisance trippage. The high vol-
tage transformer will be equipped with a variable primary input
to adjust for a supply voltage ranging from a constant 110 to 125
VDC. All high voltage secondary components shall be board
mounted and both readily removable for ease in service. The
high voltage capacitor shall be protected from rapid voltage
change with a surge resistor. Bleed resistors shall be provided in
both the ionizer and collector circuits.

SECTION E--WATER WASH/DETERGENT SYSTEM

Detergent wash and rinse water shall be applied by manifolds
located on both the air entering and air leaving sides of each
ionizing/collecting cell tier through spray nozzles delivering a
positive fan shaped pattern. The manifolds shall contain clean
out plugs and oscillate in a vertical plane through motor driven
linkage. Drive motors shall be high torque, gear reduced, fan
cooled permanently lubricated, 1/15 HP and located outside of
the collars for ease in access. The detergent reservoir, pump,
motor and by-pass valving, shall be provided as a pre-packaged
assembly with an adjustable volume setting. The detergent
pump shall be positive displacement self priming and delivery
not less than 3.5 GPM to 40 PSIG outlet pressure. Pump motor
shall be PSC with built-in overload protection. Main water line
strainer, solenoid valve, and vacuum breaker shall be included
with the system.

SECTION F--WASH CONTROL

(For Units with Washer and Without Blower Section)
The wash control shall be housed in a NEMA 12 type enclo-

sure. Terminals shall be provided to interconnect the system fan
and shall sequence the wash water, detergent, soak time, rinse
time, dry time and return to operation cycles. All times shall be
field adjustable. Control initiation shall be (select one) semi-
automatic pushbutton initiated (or) completely automatic time
clock initiated including semi-automatic manual pushbutton
override.

(For Units without Washer and with Blower Section)
The wash control shall be housed in a NEMA 12 type enclo-

sures. Terminals shall be provided to interconnect the system
fan and shall incorporate a prewired stepdown transformer,
motor starter and fused disconnect switch.

(For Units with Washer and Blower Section)
The wash control shall be housed in a NEMA 12 type enclo-

sure. Terminals shall be provided to interconnect the system fan
and shall sequence the wash water, detergent, soak time, rinse
time, dry time and return to operation cycles. All times shall be
field adjustable. Control initiation shall be (select one) semi-
automatic pushbutton initiated (or) completely automatic time
clock initiated including semi-automatic manual pushbutton
override. The control shall incorporate a prewired stepdown
transformer, motor starter and fused disconnect switch.

SECTION G--FAN SECTION
The fan/transition section shall mate with the air cleaner and pro-

vide for even distribution of air through the ionizing-collecting cells.
The fan shall be in-line Tubular Centrifugal type with non-overloading
horsepower characteristics designed to deliver CFM at
inches external static pressure. Wheels shall be of all-welded con-
struction with backwardly inclined blades. Wheels 27 inches in di-
ameter and larger shall have double thickness air foil blades; smaller
wheels shall have single thickness blades. All wheels shall be static-
ally and dynamically balanced to commercial tolerances. Housings
shall be of Tubular design, welded steel construction and shall in-
corporate curved die-formed conversion vanes and a tapered inner
tube at the discharge side of the wheel to provide maximum static
pressure regain andmtnimum noise levels. Finish shall be Industrial
gray, textured epoxy ester at a minimum three mil thickness. Shafts
shall be designed so that fans operate at speeds well below first
critical speed. Bearings shall be heavy duty self-aligning grease lub-
ricated and furnished with external lubrication fittings.The fan per-
formance shall be based on tests conducted according to AMCA
Bulletin 210.

,I
Model 71 Major Components

#IONIZING-COLLECTING CELL

Type 2 Ft. 3 Ft.

Height 24" 24"
Width 22!" 331/,="

Depth 18" 18"
Weight 75 Lbs. 115 Lbs.
Gross Face Area 3.68 Ft. 5.54 Ft.
Plate Spacing .318" .318"
Plate Depth 127/8 127/8

Plate Thickness .032 .032
Wire to Gnd Spacing 11/18 11/1"
Ionizer Depth 4" 4"
Ionizer Wire Diameter .010,’ .010"
Wire Mtg. Arrangement Rigid Rigid
Ion-Gnd Electrode Thickness .090 .090
Insulator Diameter Min 29/18" 29/16"
Ft Collector Surface 96 159
Operating Current Min 2.1MA 3.2MA
Operating Current Max 2.5MA 4.0MA
Operating Voltage

Ionizer Nora. DC 14 KV 14 KV
Collector Nom. DC 7 KV 7 KV

I
I

POWER PACK (NEMA 12 ENCLOSURE)
Type 08E 08F

Height 20" 20"
Width 16" 16"
Depth 131/4" 131/4

7/16" MTG Hole to 10" x 211/4 10,’ x 211/4"

Min. Service Clearance 18" 18"
Weight 80 Lbs. 110 Lbs.
Input: 115V, 60 Hz, Phase 115V, 60 Hz, Phase

Output DC:
Max Operating Current 12 MA 25 MA
Ionizer Voltage 14 KV 14 KV
Collector Voltage 7 KV 7 KV

Circuit Breaker Max 3.5 AMP 7.5 AMP
Max Input Power 290 W 400W

DUAL OSCILLATING WASHERS WITH
CYCLOMATIC ACTION

Water Pressure

Drive

Drive Motor:
Input:
Qty
Type

H.P.
Max Input Current
Strainer Size

Solenoid Valve Size
Vacuum Breaker Size

Line---35 PSI Min. at full flow
See size chart for volume req.
Rigid Linkage

115V, 60 Hz, Phase
2
Split Phase Reversible TEFC
1/15
2.6 AMP
11/4"

11/4"

11/4"

10

DETERGENT SYSTEM
TYPE 16 Gal

Height 42"
Width 17"
Depth 17"
13/32 MTG. Hole C to C 91/2" x
Weight Empty 50 lb.
Weight Full 200 lb.
Pump:
Output @ max. head 3GPM

Max. Mart. Head
@ 40 PSI wash water 46’
Motor:
Input

Overload Protection
HP
Max Input-Current

30 Gal 55 Gal

46" 52"
25" 27"
25" 27"
123/4" x 151/4" 151/=" x 18"
58 lb. 115 lb.
275 lb. 585 lb.

3GPM 6.5GPM

46’ 46’

115V 60 Hz 115V 60 Hz 115V 60 HZ
phase phase phase

thermal thermal thermal
1/3 1/3 3/’

7.2 AMP 7.2 AMP 13.8 AMP
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CONTROLS

Control For

Type
Comes Standard With:
Step-Down Transformer
Motor Starter
Disconnect Switch

Options Available:
Step-Down Transformer
Automatic Time Clock

Height
Width
Depth
7/16" MTG Hole C to C
Min. Service Clearance
Weight

Air Cleaner
With Washer
Without
Blower

No
No
No

Yes
Yes
24"
24"
10’
18 251/4
24"
60 Lbs.

Air Cleaner
With Washer
With Blower

D1

Yes
Yes
Yes

Standard
Yes
46/4"
464"
12’
4(W4 x 491/,"

120 Lbs.

Air Cleaner
Without Washer
With Blower

D2

Yes
Yes
Yes

Standard
No
32"
30%"
12"
26" 331/4"

30’
90 Lbs.

UNIT CABINET

Hand The unit hand identifies location of access doors, man-
ifold drive motors, and wash water headers. Hand is
optional--left or right--and must be specified. It is de-
termined by standing in air stream facing unit with air
flow striking back. Unit shown is left hand.

Dimensions--Refer to size-capacity--date chart
Weight--Refer to sizecapacityata chart
Door Hinges--Located on left facing door
Door Swing--22 inches.
Service Access Required for Cell RemovalS0 inches.
Cabinet Metal Thickness--18/16 Ga.
Collar Metal Thickness--16 Ga.
Flange Stock--11/2 x 11/2 x 1/8
Finishlndustrial gray, textured epoxy ester, 3 mil thickness

FAN SECTION

External Static Pressure--as specified
Dimensions--Refer to size--capacityata chart
Weight--Refer to size--capacityata chart
Motor:

H.P.: Refer to size--capacity---data chart
Input:
460 Volts
60 Hz, 3 Phase
Type: TEFC

Blower:
Backward Inclined
Heavy Duty
All Welded Construction
Extended Inlet Collars
Statically & Dynamically Balanced
External Lubrication Fittings
Finishlndustrial gray, textured epoxy ester, 3 mil thickness

TRI-DEX DETERGENT

TRi-DEX is a heavy duty alkaline liquid detergent formulation
developed specifically for removal of stubborn airborne deposits
which coat exposed ionizing-collecting elements of electronic
air cleaners.
Deposits to be removed include tars from tobacco smoking,

dirt, grease, dust and other tenacious particulate matter which
ordinarily is difficult to penetrate and make soluble with other
common commercial detergents.
An initial supply of TRI-DEX is supplied with each unit and is

available in 6, 30, and 55 gallon containers.

11



MODEL 60 FIELD ASSEMBLED PRECIPITATORS MODEL 24- VENT FOG PRECIPITATORS

!

MODEL 38 INDUSTRIAL MIST PRECIPITATORS MODEL 18 OIL MIST PRECl RS

MODEL 22 OIL MIST PRECIPITATORS
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3"RION Model Series 60and 71
Features, Facts.and Benefits

I Like most devices, an Electronic Air Cleaner is formed ir

sembly performs a separate function to achieve a total end
ncy of 100%, unlimited capacity, require no space, never ne=

do not have a unit like this.
We do, however, keep the ultimate in mind in our design.

ost important, each major assembly is reviewed for its w(

’ieved that provides the best a total electronic air cleanivery
Our product, like any product, has design features that ar
dden and are sometimes questioned. If your position is to

t to review some of our product features, their benefits and

IONIZING-COLLECTING CELLS

I ELECTRICAL CONNECTIONS

POWER PACKS

IONIZING-COLLECTING CELLS

Face Area-

Trion uses the total gross face area of the cells to deter-
mine the face area of a unit. This excludes any framework
that may support the cells. Neither is it to be confused with
the net free effective area; the actual open space through
the cell. Our reason for choice is based on the ASHRAE
Standard 52-76 definition of face area.

I Depth in Direction of Air Flow

Some manufacturers point to shallow cell depth as a
selling feature. Trion cells are 18 inches deep. When a
particle of contaminate passes through a cell, the time the
particle remains in the ionizer and collection sections is
one of the functions of efficiency. We have purposely
chosen a "relatively" deep cell in order to maintain effi-
ciency at a high velocity and a reduced face area. Square
feet of face area is normally much more critical than inches
in direction of air flow.

Contaminated Air By-Pass

i
Contaminants in the air stream that are not ionized (or

electrically charged in the ionizer section) are not precipi-
tated and pass through the collector section of the cell.
Ionization is dependent upon the corona discharge created
on the ionizing wires. The corona discharge diminishes at

!

Like most devices, an Electronic Air Cleaner is formed into an air cleaning system by blending together major assemblies. Each
assembly performs a separate function to achieve a total end result. The ultimate end result would be a unit with a collection effic-
iency of 100%, unlimited capacity, require no space, never need cleaning, consume no energy, never malfunction and cost nothing. We

We do, however, keep the ultimate in mind in our design. We review each major assembly for its individual function. Then, and
most important, each major assembly is reviewed for its working relationship with the other assemblies. By doing this, a blend is
achieved that provides the very best a total electronic air cleaning system can offer.

Our product, like any product, has design features that are obviously clear as to the reason behind them, while other features are
hidden and are sometimes questioned. If your position is to specify, or to purchase, or just of general interest, we take this opportun-
ity to review some of our product features, their benefits and the reasoning behind the design.

CLEANING SYSTEM

CONTROLS

CABINETRY

the ends of each wire near their points of attachment and
at their supports.

To force the contaminated air through the effective
ionizing area, Trion blocks off the air flow in the ineffec-
tive areas at the top and bottom of each cell with wide
horizontal air baffles.

In addition to the primary function of directing air
flow, the angular shape of the baffles are designed to
provide additional strength and protection without interfer-
ing in any way with ionizing wire replacement.

Weight

Our cell Frame Bracing, End Plates and Ionizer Ground
Electrodes are constructed from 0.090" aluminum. Both
the Charged Plates and the Grounded Collector Plates are
0.032" aluminum. This thickness eliminates vibration and
warpage often found when lighter material is used. The cells
are designed for service in atmospheres found in industrial
and heavy commercial application. They resist torque,
shipping damage and the handling expected in the environ-
ment they serve.

Collector Plate Core Support

It is rigid and it is positive. Our experience with MiI-Spec
Design, led us to choose individual spacer and tie rods for
support. The cell core is one of the vital components of any
precipitator. This is where the task the precipitator is



intended to perform takes place. Other methods such as components is important (wire to ground spacing). Our

slotted tube/plate tab fold over, keyed twist cam, expanded wires are positively located on fixed rigid, stainless steel

tube and others were reviewed, experienced and rejected in supports which totally eliminate misalignment, either

lieu of the spacer and tie rod method. The close tolerance horizontally or vertically, which is often a problem with

tubular spacers are used to provide positive spacing and support pins, springs and external tensioning means. We

plate alignment. The 3/8" steel tie rods provide support and supply tension within the wire itself by the unique coil

positive securement, design.

Collector Plate Spacing ELECTRICAL CONNECTIONS MODEL 71

Our plate spacing is 0.318" (over 5/16"); one of the

widest in the industry. Proper plate spacing is determined Packaged Equipment

by blending several considerations. Voltage gradient, con- Cells load from the cabinet end perpendicular to air

taminate loading depth, collection surface area, washability, flow. All electrical high voltage electrical connections

and method of support are the main considerations. With between cells are automatically made when the cells slide

proper design, very little, or none of the considerations into the cabinet. A broad, stainless steel, spring brush

need to be sacrificed, connector is secured to the ionizer and collector tie rod

ends of each cell to mate with the adjoining cell. The high

High Voltage Insulators
voltage leads from the power pack and the jumpers between

cell tiers on units more than one tier high are connected
High voltage insulators in the cell not only separate the on the access panel side for ease in service.

high voltage components from ground but must support the

weight of the charged components. They must be "strong"
electrically and physically. Trion is aware of "insulator ELECTRICAL CONNECTIONS MODEL 60

strength". The "cookie" shaped insulator is also used in

cells supplied to the U.S. Navy. In addition to the above, Field Assembled Equipment

and just as important, the configuration of the insulator Cells load from inside duct parallel with air flow. Cells

must lend itself readily to cleanability. Our insulators have are interconnected with rigid bus bars located on the clean

smooth flat surfaces which are easy to clean. We incorpo- air side of the cells. The bus bars are secured to both the

rate no cost saving short cuts by adding serrations or tricky ionizing and collecting section of each cell with threaded,

configurations to gain electrical creep distance. These insulated rods to insure positive connection. This arrange-

features do provide creep distance but they also provide merit also lends its self well in trouble shooting the large

dirt traps, multi-section field assembled installations.

Insulator Location POWER SUPPLY

The ideal location for insulators within a cell has been

banted back and forth within the industry for years. To Trion Designed -Trion Built-

place them inside or outside of the airstream has been the Most precipitator manufacturers purchase power sup-

question. We have chosen the best of two worlds and plies from outside sources. We insist on building our own

placed them in the end plate. The outboard portion is supply, to our design specifications and our own quality

completely out of the airstream to minimize dirt accumu- assurance standards. After years of experience we are

lation. Our end plate area is vertically sealed as. it contains confident; through proof, that our expertise in this area is

no holes to provide electrical clearance. The electrically second to none. We have to be, it’s our bread and butter.

charged components go through a hole in the center of the The 08E power pack is rated at 12 MA and the 08F pack is

insulator. The inboard portion is flush with the end plate, rated at 25 MA. The voltage output on both is a nominal

parallel with the airstream and exposed to the wash water 14,000 VDC to the ionizer and 7,000 VDC to the collector.

flat and smooth and designed to Each component is source inspected for quality, and isstream. All surfaces are

readily clean, selected on the basis of reliability testing in our laboratory
under extremely harsh operating conditions. Coil winding

Ionizing Wires- and insulation is monitored every step of the way. Final

A vital component. Trion Ionizing Wires are made of testing and batch life testing is on a continuous basis.

0.010" diameter tungsten. Thickness within the industry

varies slightly but amil or two in diameter is an important Tapped Primary Transformer

factor in strength. A wire of 0.010" diameter has 56% more The heart of any power supply is its high voltage trans-

cross sectional area thane wire 0.008" diameter. In addi- former. We have selected the tapped primary design,volt netion to strength, wire location with respect to adjacent order to maximize both flexibility and reliability, a



adjustment is available in 5% increments (to a maximum of
45%) by moving the input leads to various positions to

meet the normal supply line variations normally encoun-

tered in the field, as well as to adjust for specific unit load-

ing.

High Voltage Component Board

All high voltage components are mounted conveniently

on a single, easily removable, component board for ease in

servicing the power supply. A spare board in stock mini-

mizes system down-time and allows actual repair to be

accomplished at a more convenient time and location.

Factory mounted components include two 30 KV, 350 MA
silicon high voltage rectifiers, arc tested capacitor, bleed

resistors, surge resistor, and high voltage lead connecting

posts.

Enclosure

The power supply is housed in a NEMA-12 cabinet with

hinged access door, that provides the maximum protection

against contaminant buildup on power supply components.

Circuit Protection

During the normal course of operation, periodic electrical

arc-over is an inherent characteristic in electrostatic precipi-

tators. Arc-over usually stems from a very large piece of

particulate matter in the air stream and may become more

prevalent when changes occur in humidity and/or fluxuation

in supply line voltage.
In form, the arc-over may be momentary or prolonged

and of a magnitude that is light or heavy with respect to

current draw on the electrical circuit. In the case of a

malfunction, such as a broken ionizing wire coming in

contact with a grounded component, a dead short takes

place. Good circuitry design takes all of these conditions

into consideration and provides for maximum component

protection with a minimum amount of attention.

In addition to a surge resistor to protect the high voltage

DC capacitor from the detrimental effect of rapid changes

in secondary voltage, two circuit breakers are employed in

the power pack primary. The main breaker i a manual re-

set, hydraulically damped, magnetic breaker and operates

under dead shorts or prolonged arc-over. To prevent nui-

sance trip out of this main breaker which requires manual

reset, an automatic reset, thermal breaker is wired in series

with it to protect the circuit under arc-over of a smaller

magnitude.

Milliammeter

A milliammeter is provided on each power supply to

indicate total operating current. A "Press to Read" push-

button is provided. This feature is an extra that saves the

meter by removing it from the circuit until it is actually

needed.

Power Indicator

A red indicating light is mounted on the front of the

enclosure to show at a glance that line voltage is being
applied to the unit.

Kilovoltmeter

A kilovoltmeter is provided with constant indication.
A selector switch is used for reading either the ionizer
or the collector voltage. The kilovoltmeter coupled with the
milliammeter provides complete operation and service

instrumentation.

Safety Switch

A time delay screw and switch make-up the electrical

interlock that interrupts the primary input when the
enclosure is opened for inspection or service. The time

delay, is accomplished by the screw which allows any re-

sidual capacitive charge to drain to ground through the
bleeder resistors.

CLEANING SYSTEM

The Trion Electronic Air Cleaner is a high efficiency dirt
collector. The collecting elements, the largest in the indus-
try, enable it to efficiently compile and retain large quanti-
ties of particulate with a prolonged cleaning frequency.
This is its given task. Once collected, however, the particu-
late has to be effectively removed or the efficiency of the
collector will be lowered. Therefore, the cleaning system
becomes just as important as the collector.

Cleaning is accomplished with an oscil!ating wash
manifold located in the front and in the rear of each tier of
cells. As highest impact and wash water efficiency is prO-
duced by nozzles with solid stream or unbroken spray, our
manifolds are fitted with nozzles producing a flat solid
spray pattern. This simultaneous flooding, from the front
and rear, requires a higher initial volume of water than that
required by our single manifold residential and light com-
mercial units, but it shortens the wash time, enabling fast
return of the unit to cleaning air its primary function.
All things being equal, it takes a given amount of water to
remove a given amount of dirt.

The movement causing the manifolds to oscillate is
direct, smooth and uncomplicated. The manifolds are
connected to a single drive bar, which in turn is connected
to a motor. Chains, cables, sprockets, slide mechanisms
limit switches and the adjustments they require are not

necessary.

Detergent System

To augment the wash water, detergent is injected into
the water supply prior to entering the manifold headers.
The volume (Detergent Water Ratio) is adjustable so that
it can be "tailored" in the field for the specific application.



The system consists of a detergent reservoir with gravity
feed, a positive displacement pump, by-pass piping with
adjustment and a flow check valve. The Detergent Feeder
is completely preassembled and is furnished with a 16, 30
or 55 gallon storage tank. Standard accessories include a
main water solenoid valve, strainer and vacuum breaker.

Tri-Dex MSP-21

The choice of detergent for washing a precipitator is
important. Since no commercially available product was
satisfactory in all respects, Trion developed Tri-Dex MSP-
21. In addition to its excellent affinity for grease and dirt,
it is low foaming, freeze-thaw stable, biodegradable, and
contains various surface active agents and aluminum corro-
sion inhibitors. It’s specifically designed for
electrostatic precipitators.

WASH CONTROLS

The efficient removal of the precipitated contaminant
from the ionizing-collecting cells is as important to the total
performance of the equipment as the collecting efficiency.
The close control of wash water, especially if it is heated,
and the close control of detergent are important considera-
tions. The many types of contaminants and the various
loading conditions call for a control that is adjustable to the
specific conditions encountered on each specific job. Proper
detergent concentration and cycle timing are prerequisite
for effective washing from the standpoints of cost and
cleaning efficiency. All cycle times are readily adjustable in
the field in Trion Controls. On large multi-section controls
all times are simply dialed in, right down to the second.
The controls sequence the system fan, including coast
down, power packs, manifold drive motors, water valves,
detergent pump motor and drying cycles.

CABINETRY MODEL 71

Packaged Equipment-

The Model 71 is packaged up to a nominal volume
including 27,000 CFM. Hinged doors, gasketed against air
and water leakage, with vault type latching are provided for
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I
all component access. The main door to high voltage com-
ponents is electrically interlocked to prevent entry without
first de-energizing the electrical circuit. The collars for the
connection of adjoining equipment or duct work employ a
standard design to provide for several methods of attach-
ment. A straight single edge is provided as well as a predrill-
ed flange. Mounting legs are sturdy three inch angles with
wide bearing pads. Each pad is predrilled so that the cabinet
may be either bi)lted or welded into place. The manifold !
drive motors are outboard and located on the access side
for accessibility. The bottom of adjoining collars and the
drain pan are pitched toward a common center drain and
all metal is finished and protected against rust and corro-
sion. The cabinetry is rugged and uncomplicated.

cleaning 1CABINETRY MODEL 60

Field Assembled Equipment i
The Model 60 is designed for and readily adaptable to

aminant handle large volumes of air, up to a nominal 180,000 CFM
!.he. total in a single system in standard equipment. Larger systems
’=clency. are readily available when required. It will also handle the 1heated, small job too, 12,000 CFM.
,nsidera-

various Design 1Sectional
e to the
Proper The sectional design allows maximum flexibility. Each

’quisite section is independent in terms of power supplies and

ost and washing systems, but all sections utilize the same detergent

=table in system and automatic wash controls. Up to and including ;controls five sections may be operated through a single control.

second.
g coast Internal Framing-

valves, Top frame, base and intermediate cell support frame-
work is of welded, galvanized, "Uni-Strut" construction,
and is attached to the end support structure with heavy
steel angle and bolts. The individual cell support rails allow
removal of the ionizingollecting cells from either the
front or rear of the unit. All cabinetry components are

volume match-marked at the factory for ease in assembly. Baffle
Jinst air strips are provided to seal off air by-pass and all metal
ided for finish is protected against rust and corrosion.

!
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IG
Sales Engineers

AIR CONDITIONING EOUIPMENT
AIR POLLUTION SYSTEMS

VENTILATING
ENERGY CONSERVATION

February 16, 1988

MAINTENANCE AND OPERATING INSTRUCTIONS

Project:

Contractor:

P.O.#

Engineer:

Sales Rep:

Manufacturer:

A/C Building AS-205
Camp Lejeune, NC

Humphrey Htg. & Roofing, Inc.
Jacksonville, NC

I07-284

Cheatham and Associates

Chet Adams Company
Cary, NC

vernair Corporation

AIR HANDLER

1 Model RSA-02 custom built exterior air handler as per attached
data.

AIR COOLED CONDENSING UNIT

l Model ACU-302 air cooled condensing unit as per attached data.

CARY, N.C. 711 GREENSBORO, N.C. 27402 CHARLO’rrE, N.C. 28299 COLUMBIA, S.C, 2210 CI.IARLESTON, S.C. 412
Bo S2t| Box 3073 8o 91S 16 Nob Hill Rod 10SS Fot Sumer Or.

|19/881-331 g19/2"r3-058 704/375-4483 803’’e-oe02 803/’2-1048





GOVERNAIR CORPORATION
A Nortek Company

SUBMITTAL DATA

25997

PROJECT: A/C BUILDNG AS-205
CAMP LEJEUNE, NC

SOLD TO: HUMPHREY HEATING
& ROOFING, INC.
P.O. BOX 1268
JACKSONVILLE, NC 28540

DATE: 12/11/87

SERIAL NO.: 25997

REF. DWG.: 32636

TAG: AC-I

MODEL NO.: ACU-302

NO. UNITS: i

AI COOLED CONDENSERS

UNIT CAPACITY:

CAPACITY BALANCED WITH RSA-OI REFERENCE DRAWING NUMBER 32637

27,900 CFM THRU CONDENSER

CONSTRUCTION:

BASE FRAME Structural formed steel base,
CABINET FLOOR 14 gauge galvanized steel single wall,

WALLS 20 gauge galvanized steel single wall

ROOF 20 gauge galvanized steel single wall,
PAINT "Landmark Beige" enamel finish inside & out,
ACCESS DOORS Single wall construction with hinges,
DOOR LATCHES Ventlok 333,

COMPRESSOR SECTION:

COMPRESSOR
(I REQ’D)

COMPRESSOR
(I REQ’D)

Seml-hermetlc model 3DBI-IO00,
Spring isolated,
Suction and discharge llne vlbrasorbers,
1/2" armaflex.suction llne insulation,
Semi-hermetic model 3D51-1500,
Spring isolated,
Suction and discharge line vlbrasorbers,
1/2" armaflex suction llne insulation,

DATE 12/30/87 PAGE 1
"4841 N. Sewell*OKC,OK 73118*(405)525-0546*
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GOVERNAIR CORPORATION
A Nortek Company

CONDENSER SECTION:
25997

CONDENSER COIL: 3 row, 1/2" copper tubes,
I0 aluminum fins per inch, 35" fin width,
84" fin length, 12 pass with sub-cool
circuit, i req’d,

CONDENSER COIL 3 row, 1/2" copper tubes, I0 aluminum
fins per inch, 30" fin width, 66" fin
length, 12 pass with sub-cool circuit,

PROP FANS 27 1/4" dia,(3 req’d), direct drive,
setup 27/2,

MOTORS 2 horsepower, 208/3/60 TEFC, 1140 RPM,
56 frame,

LOW AMBIENT Adjustable to 0 F degrees with flooded
OPERATION condenser head pressure control valves,

REFRIGERANT CIRCUIT (EACH COMPRESSOR):

RECEIVER ASME full charge with relief,
Inlet and outlet valves,

FILTER DRIER Sealed,
SIGHT GLASS One per circuit,
SOLENOID VALVE Liquid line,

ELECTRICAL REQUIREMENTS:

208/3/60 power with 120 volt control,
120 volt transformer furnished and installed,

ELECTRICAL CONTROLS:

See Wiring Diagram WD-32636

DATE 12/17/87 PAGE 2
4841N. Sewell*OKC,OK 73118*(405)525-6540*
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GOVERNAIR CORPORATION
A Nortek Company 25998

SUBMITTAL
ISSUE

PROJECT: A/C BUILDING AS-205
CAMP LEJUENE, NC

SOLD TO: HUMPHREY HEATING
& ROOFING, INC.
P.O. BOX 1268
JACKSONVILLE, NC 28540

,":OT, E: 0r’E $,/f OF APPROVED
ORAWI-NG: MUST 6E RETLIRNFr.,

PRIOR TO

DATA.

DATE: 12/11/87
12/30/87

SERIAL NO.: 25998

REF. DWG.: 32637-A

TAG: AH-I

MODEL NO.: RSA-02

NO. UNITS: 1

ETL LABEL

AIR FLOW DATA:

SUPPLY AIR: 9,000 CFM at .i0" Electronic Air Cleaner-Future
.15" Damper/Hood
.25" Filters
.88" Coil DX
.07" Col1 HW
.25" Unit

.50" External Static Available

2.20" Total Static Design

COOLING CAPACITY R-22
BTU/HR TOTAL 358,500
BTU/HR SENSIBLE 125,969
ENTERING AIR 79.1 deE. DB, 66.2 deg. WB,

LEAVING AIR 60 deg. DB, 57.0 deE. WB,
SUCTION TEMP. 45.5 deg.
AMBIENT TEMP. 90 deg.
A.P.D. 0.88

HEATING CAPACITY Water
BTU/HR TOTAL 388,124
ENTERING AIR 20 deg. DB,
LEAVING AIR 59.8 deE-
ENT./LVG. WATER 180.0 deE./160 deg.

GPM 40
FEET P.D. 1.6
A.P.D. 0.07

DATE 12/30/87 PAGE i

"4841 N. Sewell*OKC,OK 73118*(405)525-6546*
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GOVERNAIR CORPORATION
A Nortek Company 25998

CONSTRUCTION

BASE FRAME Structural steel tube electrically welded,

LUGS, LIFTING Fixed,
CABINET FLOOR 18 gauge galvanlzed steel single wall,

WALLS 18 gauge galvanlzed steel slngle wall

ROOF
PAINT
INSULATION
ACCESS DOORS

DOOR LATCHES

18 gauge galvanlzed steel slngle wall,
"Landmark Beige" enamel finish inside & out,

I" flberglass, I I/2 lb. density,

Double wall construction with standard

galvanlzed steel hln&es,
Ventlok 333,

CONDITIONER SECTION:

COOLING COIL DX 5 row, 5/8" copper tubes, 12 alumlnum

fins per inch, 19.38 sq. ft. total,.45, fin

wldth 62" fin length, 10 pass, i req’d,

EXPANSION VALVE Oneper compressor with distributor,

BLOWER ASSEMBLY One 20" forward curve, class I, DWDI,
778.RPM,"2118 outlet veloclty, 5.32 B.H.P.
Isolators spring,
Relubricatlon lines extended to drive side,

Variable pitch sheaves,

MOTOR- 7 1/2 horsepower, 208/3/60 OVP, 1750 R.P.M.,
213T frame, pivot base,

DRAIN PAN Insulated with drain connection,

mastic coated, traps furnished and Installed

"By Others",
FILTER RACK Angle with 2" throwaway filters,

HEATING COIL RE 1 row, hot water,
5/8" copper tubes, 8 aluminum fins per inch,

19.38 sq. ft. total, 45" fin width,

62" fin length, 2 pass,

OA-RA DAMPERS Outside air ralnhood,
Opposed blade,
Damper motor and controls furnished and

installed "By Others",

DATE 12/30/87 PAGE 2

"4841N. SewelI*OKC,OK 73118*(405)525-6546*
of 9





,IR CORPORATION
tek Company 25998

RICAL REqUXREMENTS:

208/3/60 power with 24 and 120 volt control
24 volt transformer furnished and installed,
120 volt transformer furnished and nstalled,

ELECTRICAL CONTROLS:

See Wirng Dagram WD-32637

DATE 12/30/87 PAGE 3
4841N. Sewell*OKC,OK 73118"(405)525-654b*
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General
This manual has been prepared as a guide when installing, op-
erating and maintaining Governair Air Handling equipment.
This is high quality equipment and by following the instruc-
tions listed in this manual, years of economical and satisfactory
operation will be obtained from your Governair equipment.

It is not possible to cover every item in detail and where an item
is listed as typical you should contact your local Governair sales
representative or the Governair factory in Oklahoma City for
the specific information required.

COIPOATIOI
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Receiving
Inspect the complete unit for shipping damage. If damage is present, you have the right to either
accept or reject the shipment. If the receiving contractor or the receiving agent for the contractor

elects to receive the equipment in a damaged condition, it then becomes the contractor’s respons-
ibility to note the extent of the damage on the delivering freight bill of lading in the presence of
the delivering agent (driver) of the delivering freight carrier. It then becomes the contractor’s
responsibility to file a freight claim with the delivering freight carrier in accordance with the
ICC regulations. It also then becomes the responsibility of the receiving contractor to work with
the delivering carrier to have the equipment repaired to the satisfaction of Governair Corporation
so the warranty may remain valid. Governair must also be notified of shipping damage.

Note: Governair reserves the right to cancel the warranty on any equipment that is not

repaired to Governair’s satisfaction.

See section Ship Loose Parts.

Inspection of Equipment Visual
The equipment type and arrangement should be verified as ordered at once when it arrives at the
jobsite. When a discrepancy is found, the local Governair Sales Representative must be notified
immediately so that corrective action may be instigated, also verify electrical conformance to

specifications. Unauthorized alterations and unauthorized backcharges will not be recognized
by Governair Corporation.

Curb Installation
Note: If the unit is to be installed on grillage, this section will not apply.

The curb will be shipped unassembled. It is necessary to assemble it on the jobsite. Each part
of the curb is identified with the proper tags and/or markings. Complete assembly instructions
are shipped with and attached to each curb package. Where more than one curb is shipped to one
location, there will be assembly instructions with and attached to each curb package. It is import-
ant the curb be installed level and square.

Note: See section under receiving instructions when receiving curbs and inspecting for freight
damage and filing of freight damage claims. Any freight damage is the responsibility of the
receiving contractor and/or his authorized receiving agent and the delivering carrier.

See pages 5 & 6 for typical curb installation and parts list. When installing curb, obtain a copy
of the approved submittal, as each unit and actual curb installation may not be identical. Do not

use this typical curb to install your curb.

Note: Should there be any questions as to the number of pieces of curb parts or assembling of
the curb, notify Governair Corporation at once.

GOVERNAIR
CORPORATION



CURB PARTS LIST

ITEM QTY. DESCRIPTION

Typical actual parts list
will be supplied with your curb

Curb Assembly/Installation Instructions.

1. Match parts received to parts list above and notify factory imnaediately regarding any discrepancy.

2. Each curb section bears a part number as shown on attached assembly drawing.

3. Referring to the attached submittal and assembly drawings, assemble curb sections using hardw,re furn-
ished. Curb must be installed square and level with maximum of 48" between supports and 18" over-
hang at ends.

4. Curb may now be insulated and roofed in as required.

NOTE: 1/2" x 11/2" curb gasket shipped with unit.



GOVERNNR
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The curb installation shows a curb gasket that is mounted between the curb and the unit. When
this gasket is supplied by Governair Corporation it is not shipped with the curb, but is shipped
with the completed unit "ship loose parts" and is so noted on unit packing list. It is necessary
to check the unit packing list for location of the section of the unit in which the curb gasket is
located. It is necessary to install the curb gasket before setting the unit on the curb. This is neces-
sary for an air seal between the unit and the curb and also serves as a dampener, preventing
metal to metal contact between the unit and curb. However, this should not be used as a

vibration isolator where the prevention of noise and vibration transmission into the
building is critical.

Rigging Instructions
Proper handling of the equipment is mandatory during unloading and setting it into position.

NOTE: If equipment is not set in its permanent position and is stored on the ground or other un-
level area, proper provisions must be taken for supporting and protecting the equip-
ment. See section for both short and long-term storage.

It is mandatory that the proper spreader bars and hoisting straps be used when rigging. See
page 8 for recommendations. It is also mandatory that’an experienced and reliable rigger be
selected to handle unloading and final placement of the equipment. Your rigger must be advised
that unit contains delicate components and that it be handled in an upright position. Care must

be exercised to avoid twisting the structure.

When the equipment has been set in final placement, the following must be done:

1. Check all caulked seams and air seals. Recaulk if and where caulking has been broken.

2. Check all door latches and readjust if necessary to maintain a good tight seal.

NOTE: Remove shipping screws in body of door handle. These screws are installed prior to ship-
ment to prevent doors from accidentally working open during transit and handling.

Shipped Loose Parts
i. Check the packing list for the list of ship loose parts.

2. Packing list will note how many and type of parts.

3. Packing list will note in what section of the unit each shipped loose part is located.

4. All air filters are shipped as loose parts.

5. Rainhoods are shipped as loose parts. Small rainhoods will be inside the units, and large
rainhoods will be outside the unit and so noted on packing list.

GOVERNAIR
CORPORATION



Rigging Instructions

SFEADER BAR
MUST BE LONG ENCUGH TO
HOLD HOISTING STRAPS AWAY
FI:OM UNIT TO PREVENT
DAMAGE TO CABINET,

HOISTING STRAPS
OF EQUAL LENGTH

GASKET

OPTIONAL FACTORY
SUPPLIED CURB

LIFTING LUGS
#HEN SPECIFIED

WHEN MORE TI4AN TWO LIFTING LUGS ARE
SUPPLED ON EACH SIDE OF UNIT AN
ADJUSTABLE TURNBUCKLE MUST BE USED
ON EACH SiDE TO EVEN THE HOISTING
LOAD ON EACH HOISTING STRAP. THIS IS
MANDATORY TO PREVENT DAMAGE TO
THE UNIT.

Units will have lifting lugs welded and/or bolted to the base when specified.

Avoid damage to the curb and curb gasket when rigging onto a curb. See curb instruction pages
6 and 7.

Spreader bars must be used to prevent damage to the unit casing.

Care must be taken to keep the unit in the upright position during rigging.

Avoid unnecessary jarring or rough handling.

Care must be taken to not damage the water-tight seams in the unit casing.

CONPONATION
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Weights of Units
Due to the gross latitude in each unit design, it is not possible to list unit weights in this manual.
Unit weights are listed with each unit submittal drawing. These drawings must be referred to

when selecting a crane for rigging and figuring roof weight loads.

Contact your Governair Sales Representative should you have any questions.

Storage
Short-Term Storage:

Short-term storage is considered six (6) months or less from date of shipment. Storage main-
tenance during this time period is usually, but not necessarily, limited to the following:

1. Make sure the equipment is received and unloaded and set in position per guidelines listed
under "Rigging".

2. Make sure all access doors are tightly closed and that all access openings into the unit are
sealed, such as air supply and air return openings, pipe chase openings, fresh air openings, ex-

haust air openings, electrical connection openings and other access openings of the unit cabinet
that may permit entry of snow, ice, rain water, dust, dirt, mud and other construction debris,
or birds and rodents that may enter the interior of the unit.

3. The unit must also be protected when setting on the ground level to prevent damage to the
exterior of the cabinet by construction vehicles and personnel.

Long-Term Storage:

Long-term storage is considered to be any period beyond six (6) months from date of shipment.
If long-term storage is anticipated, contact the Governair Sales Office at time of order entry for
the proper instructions for long-term storage, as it is mandatory that a detailed record be main-
tained during this long-term storage period, such as, but not limited to, proper sealing of the
cabinet, rotation of the blowers and bearings and protection of all motors from moisture. Note:
Under certain conditions, it may be necessary to remove the motors from the unit and/or add
heat to the motor. This record must be available to Governair should a failure occur during the
warranty period. There is a time limit of one year from date of shipment that any unit may be
kept in long-term storage. At the end of the one year period, the unit must be in operation.

NOTE: Failure to perform the long-term storage requirements and properly log these required
procedures will void the warranty.

lO



Electrical Information
NOTE: All wiring must conform to the National Electrical Code tNEC) and possibly

local codes that may be in addition to the NEC.

The current characteristics, phase, cycle and voltage are stamped on the nameplate of each
Governair unit. The "As Built" wiring and control schematic contained in the instruction envelope
enclosed in the control panel box also calls out these requirements. Before attempting to en-

ergize any portion of the system, be certain to check the electrical characteristics of the supply
current. Even though you may not energize the major components, the voltage reducing trans-

former, normally applied to the control circuits, will be subjected to the line voltage.

Good practice dictates that all exposed electrical connections in the area of starters, contactors,

relays, buss sections and terminals should be checked for tightness prior to the actual startup.

Many of the connections contain several wires and while they were tightened at the factory at

the time of assembly, and checked at the time of run-in, they may have developed a ’set" and
will concede to retightening. The danger of a poor connection causing overheating and component
failure through inadequate current handling capacity cannot be over emphasized. Cartridge fuses
should always be of the fusetron type. Ordinary cartridge fuses, not designed for limited short
period overloads, will cause nuisance failures. The amperage value of the fusetron to be applied
on a given unit will be clearly called out on the wiring diagram contained in the control panel.

The wiring diagram supplied with each unit will be the "As Built" factory wiring. This wiring
diagram must be referred to when bringing field wiring to the unit. This is necessary, as during
manufacturing assembly of each unit a terminal number could change. This possible terminal
number change will not alter the original approved design and/or operation of the unit.

11
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Static Pressure Limits of Cabinet

TABLE 4

CABINET SIZE
0.50" 1.00" 1.50’" 2.00"

05 ’ "

oo

MAX. STATIC PRESS. (+ OR -)

2.50" 3.00’" 3.50"’ 4.00’" 4.50". 5.00" 5.50"

@

6.00" 6 +

LOW PRESSURE PACKAGE

A. Cabinet construction:
20 gauge single wall (or double wall 20 gauge eterior with
20 gauge solid or perforated liner.) All joints are sealed with
latex caulking.

B. All access doors are double wall 20 ga/24 ga and open to

the outside with door latches, standard flat gasket and
standard galvanized hinges. Maximum door size 66" H
x 30" W.

MEDIUM PRESSURE PACKAGE

A. Cabinet construction:
16 Gauge single wall (or double wall 18 gauge exterior
with solid 20 gauge liner, or double wall 16 gauge exterior
with 20 gauge perforated liner.t All joints sealed with latex
caulking.

B. All access doors are double wall 18 ga/24 ga with maxio

mum door size 66" H x 30" W. All doors open out with
door latches and full height hinges.

HIGH PRESSURE PACKAGE

A. Cabinet construction:
16 gauge single wall {or double wall 16 gauge exterior
with solid or perforated 20 gauge linert. All joints are sealed
with high pressure sealant or continuously welded.

B. All access doors are double wall 16 ga/24 ga with maxi-
mum door size 66" H x 30" W. Doors open against pres-
sure with full height hinges, door latches, and seal against
bulb-type gasket.

NOTE:

(1) Some units may require special construction considerations.
The manufacturer reserves the right to modify construction
of any unit as deemed necessary.

CONPONATION
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Coils
Chilled Water and Direct Expansion Coils:

Chilled water and direct expansion coils must not exceed 600 feet per minute to prevent con-

densate water from being pulled off the coil and outside the condensate drain pan. Air velocity
of 500 feet per minute is more desirable.

The static pressure drop across each coil will change with the number of rows deep and other
design conditions. Consult the written submittal for each unit on each job.

NOTE: 1. For condensate drain traps, see Table of Contents under "Drain Traps".

2. For winterizing see Table of Contents, "Winterizing Coils".

Hot Water Coils

The static pressure across hot water coils will change with the number of rows deep and
fins per inch. This also is closely related with the temperature rise desired leaving the coil.

The temperature rise of the air leaving the coil is also dependent on the airflow across the coil,
the gallons of water flow through the coil and the entering water temperature into the coil.
Consult the submittal for each specific job for the above information.

NOTE: When using ethylene glycol or other antifreeze solutions, consult Governair for the re-

quired derating of each coil. It will be necessary to give the percentage of ethylene glycol
required.

Winterizing See Table of Contents "Winterizing Coils"

Steam Coils

The static pressure drop across steam coils will change with the number of rows deep
and fins per inch. Consult the submittal issued for each specific unit for above informa-
tion.

DTH Steam Coils are commonly called non freeze coils. Caution: There is no coil that is ab-
solutely free from freezing.

Winterizing See Table of Contents "Winterizing Coils".

Piping & Control

Consult the job specification for the specific piping requirements for each unit.

13
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Freeze Protection of Coils
All chilled water, hot water and steam coils can be damaged during freezing weather. Pre-cautionary
measures must be taken to prevent freezing such as:

1. Draining each coil and related piping, making sure that all low areas also drain.

2. After draining, flush coils with an antifreeze solution such as ethylene glycol. A solution of 50%
ethylene glycol and 50% water will protect from freezing to approximately 35 E below zero

at sea level.

3. In case of unit shutdown during winter operation, such as power failure, night shutdown and
weekend shutdown, the controls must be installed so the valves will go to the full heat position,
and all fresh air dampers and exhaust dampers go to the full closed position. The water circu-
lation pumps must keep circulating water through the coils and/or auxiliary heat must be
maintained within the unit cabinet.

Parts Replacement Ordering
Due to the variation of components supplied with this type of equipment, it is not possible to

publish a generalized parts list. When requesting replacement parts, the following information
must be given:

1. Complete Governair nameplate data such as model and serial number.

2. Name of part, giving full description, including model and serial number, if available.

Pre-Start Up Check
All Governair units are carefully checked at the factory and are operated by factory test technicians
to determine satisfactory operation and verify conformance to the specifications. However the
check-test and start up procedure supplied as a part of this manual page 15 must be closely
adhered to when putting the unit into operation. A copy of the check-test and start up form
must be presented to Governair to verify start up date of the unit.

CONPOIATION
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Start Up Check List
Date__

Model
Serial

Pre-start Check
Unit received undamaged
Equipment received as ordered

Unit located properly for service

Vibration isolators used

Spring isolation properly adjusted
Rubber in shear isolators properly shimmed
Check electrical supply voltage
Check electrical connections for tightness
Check fusetron amperage against schematic

Remove shipping blocks
Check fan wheel set screw, drive sheaves
Check bearings for alignment and locking collars
Rotate wheels and motors to assure freedom of movement
Check condensate drain traps

Check to see that proper air filters are installed

Operational check
Momentarily start fan motor and assure correct rotation

Check belts for tightness
Check fan motor RPM AMPS
Check Return fan motor. RPM AMPS

Check damper operation

Check cabinet for air leaks

Check cabinet for possible water leaks

Latch/tighten all panels

15
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Blowers
All blower wheelsshould rotate freely and should be rotated by hand and the blower hub set

screws retightened prior to actually starting the blower. If the blower wheel has shifted in ship-
ment, it may be corrected

1. Loosening the bearing collar set screws and moving the blower and shaft to correct. Then
retighten bearing collar set screws.

CAUTION: This may cause the belts to be misaligned which will require realignment.

2. Loosen the blower hub set screws and move blower wheel to correct.

CAUTION: Do not operate the blower if there is undue vibration. Such operation can result
in bearing failure, sprung shaft, or other serious damage.

Forward curved and backward curved blowers having either spring or rubber-in shear isolation,
will have wood shipping blocks between the blower frame and the unit base.

The shipping blocks must be removed and the locking nuts on the spring isolators adjusted so
that the assembly rides free and properly absorbs the vibration of the fan assembly.

Bearings may be replaced on either assembly by removing two pillow block bearing bolts,
loosening two Allen set screws in the concentric locking collar and sliding the bearing off of the
shaft. Bearings are self aligning.

Blower wheels are removed from the forward curved scroll by removing the cutoff in the blower
outlet, loosening the bearing and blower wheel set screws to remove the shaft. Remove the wheel
through the blower outlet.

Blower wheels are removed from the backward curved blowers through the side of the blower
scroll.

1. Remove the bearing and bearing support.

2. Remove the inlet cone.

3. Remove the wheei throughthe side of the scroll. See page 17.

Motors
All motors contained in Governair units have ben phased at the time of inspection and testing.
Should you find the fans or blower wheels operating in a reverse direction, interchange two main
supply lines (3 PH.). Do not interchange leads on the motor starters.

Forward Curved Fan Without
Spring Isolators

Backward Curved Fan With Belt
Guard and Spring Isolators

 R IAIR
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INS:TRUCTIONS TO DISASSEMBLE AND REASSEMBLE LARGE SIZE FANS

Step Procedure

R efunnelbolts Q .splithousingbohs Q Q and(lat

stock @ Covering housing split

2 Remove top haft of housing.
Remove linkage bolts F..)

4. Remove bearing caps @
CAUTION: Bearing Q MUST be marked and placed back Ihe

bearing. Caps ARE NOT interchangeable reversible

DO NOT bearing base ’) from bearing bars Q
CLOSELY fllow bearing manufacturers instructMns included with
packing list

Lift wheel () and shaf ( assembly. Support assembly while bearing

bars Q being removed.

6. Remove bobs O and bearing bars

7. R bearing Q fr2m shaf, Q
CAUTION Bearing Q ben’mustmarked and placed back the

shaft Q exacd,,, off. Use spanner wrench steeI
drift hcking

8 Remove Q and pull funnels Q from fan

9. Lift wheel Q and shaft @ assembly of unit

BACKWARD INCLINED AND

TO REASSEMBLE UNIT REVERSE ABOVE PROCEDURE

NOTE: When assembling bearings inner clearances be feeler guae
tolerances (see bearing insrructim sheet It is

recommended that representative of bearing company be present
for bearin re-assembly. Bearing void if this done

AIRFOIL FANS



Backward Inclined and Airfoil Fans
Motor amperage should be checked after the connecting duct work is installed and an air check
made on the air distribution system. Only in those cases where the air flow at the outlets is
insufficient to meet specifications should the blower speed be changed. The proof of proper
motor amperage draw lies not within the motor amp reading, but rather with the effect produced.
If the air flow is sufficient at the outlets, do not alter blower speed to bring the motor HP up
to nameplate rating. Quite often the motor sizing may fall on the liberal side of the actual re-
quirement and to change speed merely to utilize the HP capacity of the motor may introduce air
circulation problems in the conditioned area as well as in the unit. Be certain to check the motor

nameplate for the maximum amperage draw.

Belts
Belts should be checked for correct tension at start up and should be checked again after one
week of operation. On multiple drive adjustable pulleys, the pitch depth should be checked and
equated to insure identical belt travel, power transfer and wear. Adjustable motor bases, either
hinged or sliding type, are provided for easy belt adjustment. See section "Belt Adjustment".

Pulley and Drives
Motor pulleys both adjustable pitch, fixed pitch, and blower shaft pulleys are locked in posi-
tion with either set screws or split taper lock bushings. It is mandatory that all set screws and/or
taper lock bolts be checked for tightness and alignment before putting equipment into operation.

All drive belts must also be checked for proper tension. See section "Belt Adjustment."

NOTE: An incorrectly aligned and tensioned belt can substantially shorten belt life, overload
blower and motor bearings shortening their life expectancy and a belt tensioned too tight
can overload the motor electrically causing nuisance tripping of the motor overloads
and/or motor failure.

For pulley adjustment, removal and installation see page 19, 20 and 21.

GOVERNAIR
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Sheaves With
Split Taper Malleable Bushings

A. This key guides bushing into sheave. It provides extra safety and a positive drive.

B. Bushing barrel and bore of sheave are tapered. This assures concentric mounting and a true

running sheave.

C. Three cap screws, when tightened, lock bushing in sheave.

D. Bushing is split so that when the locking cap screws force bushing in tapered bore, the bush-
ing grips the shaft with a positive clamping fit. This will withstand vibration and punishing
loads without being loosened.

E. Sheave and bushing assembly is keyed to shaft and held in place by compression. This
gives added driving strength.

E Sheave is easily removed from shaft by inserting and tightening two of the cap screws in the
tapped holes in the bushing flange. This forces the bushing loose from the sheave and re-

leases the compression so that the entire assembly will slide from the shaft.

WARNING- Do not attempt to pull bushing flange flush with hub end. There should be "to 1/4" clearance when tightened.

MVP* Variable Speed Sheaves
Adjustment and Cleaning Instructions

CENTER FLANGE CENTER FLANGE

Pitch Diameter Adjustment Instructions
1. Slack off all Belt Tension by moving motor towards driven shaft until Belts are free of grooves.

For easiest adjustment, remove the Belts from the grooves.

 RAIR
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2. Loosen both Locking Screws "A" in Outer Locking Ring, but Do Not Remove Them From
The Sheave.

tThere is a gap of approximately 1/32" between Inner and Outer Locking Rings. This gap must be main-
tained for satisfactory locking of the Sheave. If the Locking Screws "A" are removed by accident and gap
is lost, screw the Outer Locking Ring down until it touches the Inner Locking Ring. Then back off the
Outer Ring 1/2 to ) turn until the screw holes are lined up in the Inner and Outer Locking Rings. Re-
insert Locking Screws "A" but do not tighten them until after adjustment is made.)

3. Adjust Sheave to desired Pitch Diameter by turning Outer Locking Ring.
{Any Pitch Diameter can be obtained within the Sheave range. One complete turn of the Outer Locking
Ring will result in .233" change in Pitch Diameter.)

DO NOT OPEN "B" SHEAVES MORE THAN 4 TURNS FOR "A" BELTS OR 6 "FURNS FOR "B"
BELTS. DO NOT OPEN "C" SHEAVES MORE THAN 91/2 TURNS. DO NOT OPEN "D" SHEAVES
MORE THAN 13 TURNS. DO NOT OPEN "5V" SHEAVES MORE THAN 6 TURNS. DO NOT
OPEN "8V" SHEAVES MORE THAN 8/2 TURNS.

CAUTION:
SHEAVES SHOULD NOT BE ADJUSTED IN EITHER DIRECTION TO THE POINT WHERE MOV-
ABLE AND STATIONARY FLANGES ARE IN CONTACT.

4. Tighten BOTH Locking Screws "A" in the Outer Locking Ring.

5. Replace Belts and move motor away from driven shaft to apply sufficient Belt Tension to pre-
vent slippage. Check speed. If further adjustment is needed, repeat the steps above.

Caution: Do not loosen any screws other than the two LOCKING Screws "A" in the Outer
Locking Ring. These screws should be loosened only while the drive is at rest and ad-
justment is being made. They must be tightened securely before drive is operated.

To Strip Sheave for Cleaning
1. If it becomes necessary to clean dirt, lint, etc from the Sheave, it can be disassembled by re-
moving the three Capscrews "B" in the Stationary End Flange of the Sheave (opposite the
Locking Rings). After this is done, the Center Flange Assembly can be removed as a unit by
loosening gocking Screws "A" and backing off the Locking Rings until they are disengaged
from the threaded end of the Barrel.

2. Clean Sheave Barrel and bore of Center Flange Assembly. If it is necessary to use an abrasive,
use only fine grit emery cloth. Do not use a file. If Stationary End Flange or Keys are removed
from Barrel, be sure they are reassembled as shown below:

Fig.

3. After cleaning, wipe a thin film of high quality rust inhibiting grease, such as TEXACO
THREAD-TEX over the Barrel.

4. To reassemble, line up keyways of the Center Flange Assembly so that the keyway extending
through the Adjustable End Flange goes over the long key. Place the Center Flange Assembly
over the Barrel. It may be necessary to move each flange slightly to line up the keyway with
the key in the Barrel.

5. When Center Flange Assembly has been placed over Barrel, turn Locking Rings to engage
thread on Barrel. Screw Locking Rings onto Barrel thread until Center Flange Assembly is tight
against Stationary End flange, then back off turn.

GOVERNAIR
CORPORATION
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6. After Sheave is assembled in this position, reinsert Capscrews "B" with lock washers and
tighten. Sheave is now ready to readjust for operation.

Caution: Do not remove any screws other than those marked in sketches. This Sheave
has been finished grooved and balanced after assembly for true running and quiet op-
eration. Further disassembly offers possibility of Center Flanges being mixed up, which
will create unbalance and groove run-out.

Instructions for Mounting and Adjusting

VARIABLE PITCH KEY TYPE SHEAVES

21

ingle Groove

Mounting:

Key "E" projects to

provide a grip for re-

moving.

Do not operate sheave
with flange projecting
beyond the hub end.

To Groove

1. All sheaves should be mounted on the motor or driving shaft with the end containing the set-

screw "A" toward the motor.

2. Be sure both driving and driven sheaves are in alignment and that shafts are parallel.

3. Fit internal key "D" between sheave and shaft, and lock setscrew "A" in place. Wrench Torque
110" lbs. min. -130" lbs. max.

Adjusting:
1. Loosen setscrews "B" and "C" in moving parts of sheave and pull out external key "E". (This
key projects a small amount to provide a grip for removing.)

2. Adjust sheave pitch diameter for desired speed by opening moving parts by half or full turns

from closed position. DO NOT OPEN MORE THAN FIVE FULL TURNS FOR "A" BELTS
OR SIX FULL TURNS FOR "B" BELTS.

3. Replace external key "E" and tighten setscrews "B" over key and setscrews "C" into keyway in
fixed half of the sheave. Wrench Torque 110" lbs. min. 130" lbs. max.

4. Put on belts and adjust belt tension (Do not force belts over grooves.)

5. Future adjustments should be made by loosening the belt tension and increasing or decreasing
the pitch diameter of the sheave by half or full turns as required. Readjust belt tension before
starting drive.

6. Two groove sheaves must have both halves adjusted by the same number of turns from closed
position to insure the same pitch diameter.

7. Be sure that ALL keys are in place and that ALL setscrews are torqued properly before starting
drive. Check setscrews and belt tension after 24 hours service.

8. Recheck motor running load amps with motor name plate R.L.P.



Lubrication
Motors: check the name plate of each for proper lubricant to use. If no lubrication instructions
are on the motor name plate the following lubricating instructions are to be followed.

Motors are equipped with double-shield ballbearings* having sufficient grease to last indefinitely
under normal service. Where the motor is used constantly in dirty, wet or corrosive atmospheres,
it is advisable to add one quarter ounce of grease per bearing every three months. Use a good
quality rust inhibited polyurea based grease, such as Chevron SR1.

When greasing the bearings, keep all dirt out of the area. Wipe the fittings completely clean and
use clean equipment. More bearing failures are caused by dirt introduced during greasing than
from insufficient grease.

*The blower end bearings of 143T and 145T motors are sealed bearings and need no greasing.

CENTRIFUGAL FAN
MAINTENANCE

AND LUBRICATION
BEARING LUBRICATION INSTRUCTIONS

Bearing Types
Governair typically furnishes of three basic bearing types for centrifugal fans bali bearing, spherical roller bearing, spherical roller
bearing with split housing. The bearing type and manufacturer indicated each bearing.

Operating Conditions
Bearings should not be located in the airstream environment with heavy concentration of abrasive elements. Governair does NOT
recommend grease lubricated bearings for ambient temperatures above 200 E For information water, oil cooled bearings contact

the factory.

Grease Selection
Various types and brands of grease suggested below and the following pages. The brands suggested for your specific bearing type
and application be used. In all one should avoid mixing different brands of grease.

Initial Greasing
All standard bearings provided by Governair should be purged and relubricated before operation Using the approved grease equiva-
lent, lubricate the bearing and housing reservoir through the pressure lubrication fitting. Complete greasing is assured if grease is worked in

side of the bearing until grease appears both sides. If the bearing will be operated at less than 150 RPM, and in dirty
ditions, grease is desirable. The bearing will discharge grease through seals after short period of operation. It is not necessary
to replace this initial discharge because leakage will when the grease is worked out.

Relubrication
The initial greasing interval be determined by the conditions bearing instructions which follow. By carefully observing the condition
of the grease expelled from bearings at the time of relubrication, it be determined whether the maintenance schedule should be
altered. When regreasing, avoid mixing different brands of grease.

DIESTER-POYESTER

--TO

SILICONE

[ SHA[)(D AREAS
SILICOtI(-OCESTER COVERED

Femperature Range for Greases

Ball Bearing

Spherical Roller Bearing
With Split Housing

GOVERNAIR
CORPORATION

Spherical Roller
Bearing
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Grease Lubrication Chart

Operating
condition

Dirt Moisture

Bearing
operadng

temperature

Greasing
interval

32F 120F. 12 months
Fairly N,ne 120F 160F months
clean 160F. 200F weeks

Moderate 32F. 160F weeks
None

extremely 160F 200F week
dirty

52F 200F.Heavy
moisture

and direct

splash

Use grease equivalent

Ihese grades

Phillips Petroleum
Philube #1

Master Lubricants
Lubrike M-3 Spe

Atlantic Refining Co
Atlantic 62

Imperial Oil LM Andok

Standard Oil C. IIndA
Am,.’lilh

Sun Oil Co. Sunoo, 844-X
New York & New Jersey Lubricant Co

Mbi[ Oil Co
Mobi]ux

Remarks

fhnger place hnod

shaf just inside
hot}d shaft opening

Consult kink-Beh

Delermined by fie- Shell Oil Co.

Fairly 32E 200F quent inspeclion Ab’ania EP2
clean of im,tallation. Mobil Oil Co

S’.’arex grease 1-1

Mobil Od Co
Consull Link-Belt Mt,bilgrease BRB Zer,,

None 32F 40F. Appltcatkm Texas Co. Co]d

Engineering 2324 Uni Temp Ep

Over 200F Consuh Link-Beh Special Ibricauon ha. required A dlfferenl Link-Beh

None below 40F Application Clulsu]l Link-Belt bearing be

Engineering quired using oil
lubricant,

[] Frequency of regreasing will depending the h.urs of operation, temperature and xurroundmg condilions

Storage
Bearings which to be stored idle for extended period of time

should be wrapped in neutral grease-proof paper, foil plastic film.
Compounds be recommended by the bearing manufacturer to provide
protection for several months to several years. During storage the bearings
should be rotated monthly to prevent corrosion. After long-term storage,

grease should be purged from the bearings and fresh grease injected prior
to start up.

SEAL MASTER BALL BEARING UNITS
prelubricated.., ready for immediate use

RELUBRICATE WHILE RUNNING IF POSSIBLE,
IF RELUBRICATING WHILE IDLE, ADD ONLY

4 SHOTS WITH HAND GUN
USE GREASE, NOT OIL

SUGGESTED INTERVAL

0-100 RPM TO 140F. CLEAN 6-12 MONTHS
101-1500 PRM TO 140F. CLEAN 2-6 MONTHS
ANY SPEED TO 140F. DIRTY WK.- MO.
ANY SPEED TO 200F. DIRTY DAILY 2 WK.

IF ABNORMAL CONDITIONS EXIST CONSULT
SEALMASTER ENGINEERS FOR

RECOMMENDATIONS

SEALMASTER BEARING DIVISION

STEPHENSoADAMSON MFG. CO.
AURORA, ILL. LOS ANGELES, CAL. BELLEV1LLE, ONT.

Instructions for Specific Bearings
Below and the following pages copies of the lubrication instruction

labels similar to those for the standard bearings prnvidcd by Governair. If
additional information is required for these other bearings provided by
Governair, contact the bearing manufacturer directly.

ASSEMBLY AND LUBRICATION INSTRUCTIONS
FOR FAFNIR REI LIBRICATABLE MECHANISEAI. & PLYASEAL

TRANSMISSION UNITS

INSTALLATION

EOCAIE UNIT TO
POSITION AND
CAREFL!I FAFNIR
ALIGNING AUTOMAT

COMPENSATE FOR
IGNMENT BUT SHAFT MUST

BOLT UNIT SECURELY
TO SUPPORTING RUCTURE

AGAINS|

INNER RING ENGAGE
ROTATING UNTIl

OF
LOCK COLLAR TAPPING LIG}ITLY

iNDIRECOTA!
TIGHTEN SCREW DISASSEMBLE
LOOSFN TAP

OPPOSI 1E SI{AFT

LUBRICATION
BEARINGS HAVE BEEN FACTORY PRELUBRICATED WITtt HIGH QUAIATY GREASE AND
FOR NORMAl CONDITIONS OF SERVICE REQUIRE NO FURTHER LUBRICATION

NORMAL SERVICE IS CONSIDERED AS OPERATION IN A CLEAN DRY ATMOSPHERE
AT TEMPERATLIRES BETWEEN o20F and 180F AND AT SHAFT SPEEDS UP IO 2100

FT. PER MIN

WHERE SERVICE IS ABNORMAL WITH RESPECT TO SPEED. TEMPERATURE OR EXPOSURE
TO CONTAMINATION, OR EXTREMELY LONG LIFE IS REQUIRED, PERIODIC RELLIBRI
CATION MAY BE ADVISABLE.

23
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LUBRICATION SCHEDULE FOR HORIZONTAL LINK-BELTMOUNTED FAN WITH FMC/LINK BELT
SERIES 200 BALL BEARING UNITS BEARING DIVISION

CONSULT
X1ANL’FACIUREE

FOR SPE( :IFIC RECOMMENDATIONS

SHAFT SIZE

INCHES

1/2 thru

1-1/16 thru 1-7/16

1-1/2 thru 1-V4

7-7/8 thru 2-3/16

2-1/4 thru 2-7/16

2-1/2 thru

3-7/16 thru 3-l/2

3-15/16 thru 4

OPERATING SPEED IRPMI
500 1000 1500 2000 zs00 13000 13500 14000

RELUBRICATION CYCLE IMONTHSI
6 6 6 6 0

6 6 6 6 o

6 6 6 4 4

6 O 4 4

6 4 4

6 4 4
6 4 2

6 4 2

4500 5000

Lubricate with equivalent to:

Shell Alvania EP Grease No. 2 Gulf Gulf(town Grease No.
Texaco Molytex Grease No. American Amolith Grease No.
Mobil Mobilux EP2

or operating temperatures below 32F above 300F consult manufacturer.

Condition of temperature, moisture, dirt will require frequent lubrication cycle. Use sufficient volume of grease to purge
the seals. Rotate bearings during relubrication where good safety practice permits. For corrosion protection, lubricate up(ill shutdown,
Rotate bearings monthly during fan storage.

RECOMMENDED LUBRICATION SCHEDULE FOR
FMC/LINK-BELT SERIES 300 BALL BEARINGS
USED ON HORIZONTAL MOUNTED FANS :oxst’l 1

Xl,-k N L’l:,t f[ ’RER
FOR SPF{:IFIC RECOX1XIENDATION;

SHAFT SIZE

INCHES

5/8 thru

l-1/8 thru 1-1/2

1-5/8 thru 1-I5/16

thru 2-1/2

2-11/lb thru 3-/16

3-7/16 thru 3-15/16

OPERATING SPEED (RP,MI

500 5000

o 6 6 6

6 6 6 4

6 6 4

6 4 4

6 4

6 4

LUBRI{:ATION CYCLE IMONTHS}

4 4 4 4

4 4

4

{;ulf Gulfcrown Grease No.
American Amolith Grease No

1.uhricate with dae following greases their equivalcnt:
Shcll Ah’ania EP Grease No
Texaco Molytex Grease No.
Mobil Mobilux EP2

If bearings subjected temperatures, bdow 2 above 200F. consult tan manufacturer l;.r proper
lubrication

Apply sufficient grease xvhen rclubricating purging nf grease seals

Increase the frequency of relubrication in conditions of abnormal moisture dirl.

Lubricate tor extended shutdt}wn storage and rotate shalt monthly Mr corrosion proteclion

6014,4 272 FMC {X)RPORATION INK BEI T BEARIN{; DI\ ISION NDIANAI’OI

CONPONATION
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Grease lubrication schedule
Link-Belt(R) spherical roller bearings Series B22400 and B22500
For use on horizontal shaft equipment

Shaft sizes

Inches
3/4-

1-1/8- 1-1/4

1-7/16- 1-1/’;

i-5/8- 1-3/4

1-15/16 2

2-3/16 2-1/q

2-7/16 2-1/

2-11/16-

3-3/16 3-1/

3-11/16 4

4-3/16 4-1/2

4-15/16 5

MM
25

30

35

i40

5-50

55

bO

85-75

80-85

90-100

100-115

25

Amount nf

grease

IN CM
0.39 6.4

0.47 7.7

0.56 9.2

0.80 13.1

0.89 14.6

1.09 17.9

1.30 21.3

2.42 39.7

3.92 64.2

5.71 93.6

6.50 106.5

10.00 I63.9

Operating speed {rpm)..O 2700 00 ,500 4000 4500

Lubrication cycle (months)
6 { 6 4 4

6 6 4 4 2

6 4 4 2 2

6 4 2 2

6 4 2

6 4 2

4

4 2

4

4

4

2

4

2

!2

These guidelines for usage applications approved by FMC.

Lubricate with multi-purpose roller bearing NLGI Grade grease having rust inhibitors, anti-oxidant

additives, and minimum oil viscosity of 400 SSU at 100F. For operation requiring monthly less cycle the

grease should also be suitable for temperatures up 250F continuous, dynamically stable and must

churn whip.

Some greases having the desired properties

American Rykon Grease No. EP, Mobil Mobilgrease" 28, Texaco Molytex EP2 grease.

If bearings subjected temperatures below 32 above 200F, consuh equipment manufacturer for proper

lubrication.

Conditions of vibration exceeding to mils, moisture dirt will require frequent lubrication cycle
special lubricant selection. Rotate bearings during relubrication where good safety practice permits.

Lubricate bearing prior extended shutdown storage and rotate shaft monthly to aid corrosion protection.

601-b5-o84 FMC C)rp,,ralion Bearing Dixision Indianapolis. Indiana 4{3206
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LUBRICATION NOTES
The upper half ot dw housing has tapped hok’ ,0 trom the vertical

line Onc h, dc is in the of the HOLISillg: the other is the side
Lubricate drouh dc hole fir spherical roller hcarmgs with W feature
xirh armnd the rlngl and lubricaw through the side hole for >elf-

alienin ball bcaUug, and spherical roller bearing> XilhOtlt V) warure wiehout

GREASE LUBRICATION. If grease is used lubricant ir >honM be >mcarcd
bctxccn thc r.l]mu ch’mens and worked in Th hmc half,,f the housin.houkl
be pakcd 1/3 I/2 tull
BALL BEAR]N(}S An apparen chatme[m gca,c wth ASTM ?cnctratiou t,[

D0 minimum shuld be used.
ROLLER BEAR[NGN: Greases hc u,cd h,,uld have ASTM penctratR,n

ahm 00 and sh*uld channcl

CLASSIFICATION

CIA’qR [’E OF BASE

OIL VISCOSITY
NLGI

SAYBOLT SECOND (Appi,x F.S[

GRADE
ff 100F to 210F

A Lithium Equal 200-500 4-55

B 400-600 58-68

C 800-1000 7542

D lirhitim Only S00 1000 T>S2

IYI’E OF GREASE & P.ELt’BE CYCLE RE(X)MMENDED

Operatinv C;rca>c Class Requircmcnt From Aboxc 5uggestcd SI

Temp Chart) tot Different Spccd 13} RcluN. Cycle

of Brg 41 I.. 51 Mcdmm High

2 full catalou speed limit for Mntic oil lubric,m,,n

ExrH’melv .i0 >pccd 1[ require .pc.iM ,,n.klerarion if load. hgh

rpc "C hcR /,,ad heaxx ISO00 h,,ur, barin liR’ Ic. and/or

le>> tha,, 100 RPM
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SAF 225/226 SPIT HOUSING PILLOW BLOCKS WITH SKF SPHERICAL ROLLER BEARINGS

RELUBRICATE ON THIS SCHEDULE

SPEED RP.M

GREASE ADDED AT
EACH INTERVAL

PILLOW
BLOCK
NUMBER SHAFT

225/226 DIA.

PILLOW BLOCK
SERIES

300 500 700 900 1100 i300 1500 1800 2400 2700 3000 225 220

09 1-7/16 6775 3995 2800 2140 1715 1425 1210 980 690 595 515 0.35 0.52

10 I-II/16 6400 3760 2630 2000 1600 i325 1120 900 625 535 515 0.37 0.79
I1 1-15/16 O 6070 3555 2475 1880 1495 1230 1040 830 565 480 410 0.45 0 93

13 2-/16 5530 3215 2220 1670 1320 1075 900 705 465 385 320 0.67 1.21

15 2-7/16 5090 2935 2010 1495 1170 945 780 600 375 300 0.72 1.58

16 2-11/16 > 4900 2810 1915 1420 1105 885 725 550 330 2b0 0,83 1.77

17 2-15/16 4720 2700 i830 1345 1040 830 670 505 295 0.97 1,94

18 3-3/16 4560 2590 1750 1280 980 775 625 460 1,15 2.19

20 15-7/16 4265 2400 1600 1155 875 675 535 380 1.49 2.82

22 3-15/16 4010 2230 1465 1045 775 585 450 300 1.91 3.45
24 4-3/16 3780 2075 1385 940 680 505 370 2.24 402
26 4-7/16 3575 1935 1235 845 595 425 300 2.b5 4.68
28 4-15/16 3385 1805 1130 755 515 350 3.06 5.50

30 5-3/16 3210 1685 1035 670 440 280 3,54 6.21
$2 5-7/16 3050 1575 940 590 365 4.17 6.97

34 5-15/16 2900 1470 855 515 295 4.79 7.77

Notes: 1. Lubricate with Grade lithium non-soap base grease having oil viscosity of 500-1000 SUS at 100F.
2. Should bearing operating temperature be below 32F. above 200F. consult fan manufacturer for lubrication recommendations.

3. Clean and repack annually.
4. If fans be stored after arrival at job site, bearings should be immediately relubricatcd and shaft rotated monthly for corrosion protection.

Air Filters
All filters are shipped loose in boxes inside of unit. See packing list received with each unit showing
what section of unit filters are shipped in. It is mandatory that filters be installed in the filter frames
of each unit before putting the unit into operation to protect the coils and keep them clean.

Upstream access filter frames have a removable section of the frame secured in place with sheet
metal screws. It is necessary to remove this section for each horizontal row offilters, install the filters
and secure the removable frame section back in place.

Side access slide filters have a side plate to the filter frame secured on with sheet metal fasteners.
The opposite side is hinged. Remove the fasteners, swing open side plate, slide filters into filter
frame, close side plate and re-install sheet metal fasteners.

Due to the wide variety of bag filters, hepa filters, roll filters and odor removing filters it is not

possible to cover all of them in this manual. However, when these filters are supplied installation
instructions are shipped with each type.
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INSIDE

OU S DE ANOLE .’C’i -’,(-’%- ’-
& SHAFT- -’/ / ; OUTSIDE

/x ’, LOCKING PLATE

SET SCREW

Door Latch
Remove shipping set screw before attempting to open door.

The first quarter turn of the latch handle engages the flange, and during the next quarter turn not

only does the bevel on the flange impart compression amounting to 5/32", but a stud on the latch
handle works against a cam in the latch barrel pulling in the striker another 1/8". In other words,
total compression of over 1/4" is provided by this latch.

The door handle should be checked for proper adjustment so that the door makes a positive seal
against the door gasket. To adjust door handle, loosen locking set screws, move flange to desired
position on latch shaft, retightcn locking set screws.

Door Gaskets
3/16" x 3/4" closed cell door gasketing is applied to the door frame opening. At time of startup, the
door frame and gasketing should be inspected for possible damage by workmen during the hookup
of the equipment.

Caulking
There is always the possibility that external caulked seams may be loosened during the shipping
and rigging process. Any seam that appears to be a possible leak source should be recaulked, with
acrylic or silicone sealant.

Paint Standard
Units are painted with an industrial enamel which will meet or exceed the exposure requirements
of TTP 636 Federal Specifications. This finish lends itself to repainting with other enamels; how-
ever, it is not recommended that epoxies be used over this paint.

Note: Some units may have special paint. Check each submittal for each unit for special paint.

GOVERNAIR
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Condensate Drain
The majority of evaporator coils are located in the units so that the supply air is drawn through
them. This results in the condensate being induced to the area of low static pressure. Unless some
means of pressure equalization is provided in the condensate drain, the air rushing through the
drain pan pipe flange will cause the condensate to pile up in the drain pan. As the unit continues to

operate, the accumulated water will be picked up by the in-rushing air and carried with the air over

the side of the drain pan causing possible water leaks into the supply duct and/or through the
bottom of the unit causing water damage in the building. A minimum trap should be installed to

prevent this condensate water buildup. See illustration below. On initial startup, it may be

necessary to fill the trap manually or, after the unit has operated sufficiently for a small amount of
condensate to collect in the drain pan, turn off the unit, and the trap will automatically fill.

During the winter months when the cooling system is turned offand the unit is exposed to freezing
conditions, an antifreeze solution should be poured into the condensate drain trap to prevent

freezing and possible damage. The condensate drain trap may also be drained and capped, but be
sure to remove the cap when starting the cooling for the next season.

1 1/2 PVC ST. ELBOWS 7
i 1/4 MPT GALV, NIPP,/LE-

OF t/ PLUS

AL STATIC PRESSURE 1 1/4" MPT x 1/2"
K TO EXCEED T

PRESSUR ZN FITTING
THIS CgN OF

UN VHEE APPLICAE 1/ PVC PIPE
AND DOUBLE V l’--Jl L-J N
SPACE PERMITS,

I 112" PVC URN BEND

DN PLUG----

Dampers
CAUTION: Dampers, operators, controls and linkage must be checked prior to applying power

to the operators making sure nothing will obstruct the operation of the dampers. Do
not over-drive damper operators as this may cause damage to the dampers.

Multizone Dampers
FUNCTION: Position zone dampers in response to zone thermostat. One end switch from each

motor should be connected in series to prevent heating source from operating until
at least one zone is calling for heat.

LOCATION: Discharge end of unit above or below dampers.

29
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Fresh Air Return Air and Exhaust Air Damper Motors
FUNCTION: One or more damper motors operate outside air, return air and exhaust air
dampers, which function in response to mixed air thermostat or through mixed air lock out to

minimum position. Spring return on damper motors close outside air dampers, close exhaust
dampers and opens return air dampers when there is no power to the motors.

LOCATION: Mixed air section, return air section and/or exhaust air section.

Minimum Position Potentiometer (If Supplied)
FUNCTION: To maintain minimum outside air setting when energized. Position may be tailored

to suit individual job.

LOCATION: Inside of damper motor in mixed air section or in remote control panel.

A good check-out should guarantee that:

1. The motor operates the load properly.

2. The motor responds properly to a controller.

3. The motor returns the damper to the starting position whenever power to the motor is
interrupted.

4. There is no binding or stalling of the motor as the motor travels through its entire range.

NOTE: To simplify checkout procedure, it is suggested that an auxiliary potentiometer be substi-
tuted for the controller. This may be obtained through your local controls supplier.

Enthalpy Control or Economizer Change Over Thermostat
Function: To drive fresh air dampers and exhaust air dampers to the minimum or closed position
and the return air dampers to full open position. When the outside air temperature is below the
setting of the control the fresh air dampers, return air dampers and exhaust air dampers are in full
economizer cycle operation.

LOCATION: Return air section with the sensing element extending into the fresh air section.
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ELECTRIC HEATER
TYPICAL

NOTE: When ordering replacement parts give the complete model and serial number of
both the electric heater and the Governair unit.

Air Pressure Switch sensing tube
removable inside the heater control
panel.

Automatic primary hi-limit

Ceramic holders Secondary hi-limit safety device. With-
out removing heater from duct, the
heat limiter, or fuse link is manually
replaceable in the control panel by
removing one screw.
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DEFLECTION
"0" RING

LOAD

RING

PLUNGER

BELT TENSIONING GAUGE

Troubleshooting
An air moving system consists of the entire air circuitry
through which air flows. Included in the system are such
components as duct work, fittings, branch ducts, dampers,
heat exchangers, filters, coils, elbows, registers, grilles, and
other items through which air flows or which offer obstruc-
tion to air flow.

While differences in temperature and humidity may cause air
movement, it may be considered very slight in comparison to

the positive circulation required in an air conditioning system.
To accomplish this air movement, a fan has two functions to

perform.

1. To produce sufficient pressure or head to accelerate the
mass of air from a state of rest to the required velocity, and

2. To produce sufficient pressure to overcome any resistances
to the flow of air

The determination of these pressures is a very important part
of troubleshooting an air conditioning system. The generally
accepted standard instrument for measuring these unit pres-
sures is the Pitot Tube (see Figure 31). The Pitot Tube is used
in conjunction with an Inclined Manometer, Magnehelic
Gauge, or a Tube Manometer.

When the Pitot Tube is used in conjunction with these instru-
ments, one is able to read velocity pressure (Vp), static pres-
sure (Sp), and total pressure (Tp) within the system.

STATICTUBE0.02" DIA. HOLES DRI LLED
IMPACT TUBE-"--THRU OUTSIDE TUBE

INTO ANNULAR SPACE 28X"D"  -sx

SOLDER

FIG. 31 CONSTRUCTION OF PITOT TUBE

Pitot Tube
The pitot consists of an impact tube within a larger static
tube. When the impact tube is pointed directly into the air
stream, the small static pressure holes are perpendicular to

the air stream and are not affected by air velocity.

To read velocity pressure, the total pressure tap at the end of
the pitot tube is connected to one leg ofa manometer and the
static pressure tap at the side of the pitot tube is connected to

the other leg of the manometer. Refer to Figure 32.

PITOT TUBE

FIG. 32 PITOT TUBE CONNECTIONS

32



33

Inclined Manometer
This instrument, also known as a draft gauge, is a simple,
foolproof device, which responds directly to the air pressure
exerted against it (transmitted from the Pitot tube), and reads
directly in inches ofwater. Ranges for these instruments vary,
and the technician should have one or more instruments to

cover the range of 0 to 8 inches of water. Refer to Figure 33.

Magnahelic Pressure Gauge
"Magnahelic" is not a generic term but is registered by Dwyer
Instrument Company. The magnahelic gauge is a diaphragm-
operated gauge that has several advantages over a liquid
manometer; (1) It need not be leveled to 0 and can be used
easily on a ladder or unlevel surface. (2) When hooked up to

the Pitot tube it need not be purged of air bubbles as the
liquid manometer may. (3) There is less chance of parallax
error in reading the dial face. (4) It is easily transported
without the chance of losing the liquid charge. Unless ex-

treme accuracy is required, this instrument may replace the
manometer for average air conditioning work, and like the
manometer, is available in a variety ofranges. The dial is only
4 inches in diameter and therefore has a limited scale; several
instruments are required to cover the normal ranges encoun-
tered in average air conditioning jobs. Refer to Figure 34.

FIG. 33 INCLINED MANOMETER

FIG. 34 MAGNAHELIC PRESSURE GAUGE

If a U-tube is filled to the half way point with water and air
pressure exerted on one of the columns, the fluid will be
displaced. Thus one leg of water column will rise and the
other falls. The difference in height "h" which is the sum of
the readings above and below the half way point, indicates
the pressure in inches of water column.

The U-tube manometer is a primary standard because the
difference in height between the two columns is always a true

indication ofthe pressure regardless ofvariations in the inter-

nal diameter of the tubing.

PRESSURE VACUUM

FIG. 35 "U" TUBE MANOMETERS

"U" Tube Manometer
Pressure is defined as force per unit area and the best way
to measure air pressure is to balance a column of liquid of
known weight against the air pressure and measure the height
of liquid columns so balanced. The units of measure com-
monly used are, inches of mercury (in Hg.), using mercury as

the fluid and inches of water (in. WG.) using water or oil as
the fluid.

Instruments employing this principle are called manometers.
The simplest form is the basic well known U-tube manom-
eters (see Figure 35). This device indicates the difference
between two pressures or between a single pressure and
atmosphere, when one side is open to atmosphere

FIG. 36 TUBE MANOMETER
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The Dwyer Slack Tube Manometers are as accurate as the
finest laboratory "U" gauges and they are made to roll up
compactly for easy carrying and to withstand rough usage.
For use on all Governair units the manometers should cover
at least a 16 inch range. See Figure 36.

Duct Pressures and How They Work
Velocity When air moves at a given velocity in a duct it
creates a pressure corresponding to the velocity; this is a
measure of the kinetic energy in the fluid and it is known as
the velocity pressure (Vp). Velocity pressure is always exerted
in the direction of air flow. The relationship between the
velocity and the velocity pressure may be expressed by the
following formulas:

Vp= V
4005

V 4005 Vp

It is therefore a simple matter to determine the velocity (fpm)
of an airstream if the Vp can be measured. For example, if a
Pitot tube manometer hook-up reads 0.250 in. water, we
substitute for the above equation:

4005 0.250 2002fpm

Static Pressure Independent of its velocity, air, when
confined within an enclosure such as a duct or tank, will exert
itself perpendicularly to the walls of the enclosure. This is the
compressive pressure existing in a fluid, and it is known
as the static pressure (Sp). Unlike velocity pressure) which
is always positive, static pressure when it is above atmo-

spheric pressure will be positive, but when below atomo-

spheric pressure it will be negative. The discharge side of
a fan in a supply system will read a positive pressure, the
inlet side of the fan in an exhaust system will read a negative
or minus pressure.

Total Pressure Static pressure is exerted whether air is at
rest or in motion. The algebraic sum of static pressure and
velocity pressure gives the total pressure (Tp). Therefore:

Vp Tp Sp

The manometer does not sense the actual velocity pressure
directly but by using the Pitot tube hook-up with the static
opening connected to the low pressure side of the gauge, and
the total pressure opening connected to the high pressure
side of the gauge, the manometer will read the difference
between the two, or the velocity pressure.

Velocity pressure and static pressure change in the duct work
with every change in the duct configuration, but the total
pressure, on the other hand, remains constant. Hence, as the
velocity pressures decreases, the static pressure increases and
vice versa, because the static pressure is always the difference
between the total pressure and the velocity pressure. It should
be remembered, however, that in an actual duct system, the
internal friction will cause a loss of total pressure.

The static pressure in an exhaust system is always below
atmospheric pressure, and it is customary among ventilation
engineers to omit the minus sign affecting the static (gauge
pressure). These men know, ofcourse, that the total pressure
is higher than the static pressure by the amount ofthe velocity
pressure.

When the unit is designed for connection to a duct system
and the installing contractor assembles ducts, elbows, regis-
ters, grilles, etc. to the outlet and/or inlet ofthe unit, the static
pressure drop through this external duct work is called exter-
nal static pressure. See Figure 37.

INTERNAL STATIC
PRESSURE

EXTERNAL
STATIC
PRESSURE

FIG. 37 AIR MOVING SYSTEM

Fans selected must be capable of moving the desired air flow
through the entire air moving system including the unit
(internal SP) and also the duct system (external SP).

At a given flow rate the internal static pressure losses plus
the external static pressure losses equal the system static
pressure or the summation static pressure. These pressures
are of great importance when troubleshooting for causes of
reduced capacity, vibration, and noise.

Changes in the cross sectional area of duct Icontractions or
enlargements) cause changes in the velocity of the air flowing
through the duct.

When the velocity decreases, the velocity pressure also de-
creases. Some of the velocity energy is lost as a result of the
design of the duct where the area changes. Some of the
velocity energy is converted into static pressure energy in the
continuing duct work. This conversion of velocity energy to
static pressure is called static regain.

When contacting Governair for assistance the following in-
formation will be required:

1. Unit Model No.
2. Job Name (Not Contractor)
3. Unit Model No.
4. Customer’s Unit Identification
5. Design Data and Actual Data.

A. Fan RPM
B. Unit SP {Across Fan)
C. Unit CFM
D. Pressure Drop of Water Across Cooling Coil IPSIG)
E. Air Pressure Drop Across Coil fin. of Water)
F. Temperature Differential Across Cooling Coil (OF)
G. Voltage
H. Amperes

6. For Fan or Motor RPM {Use a Tachometer, Stroboscope or
Revolution Counter).
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7. The Voltage and Amperes can be obtained by using a

separate meter or a clamp-on type AMP meter.

8. A sketch of the Duct Configuration would assist us in
trying to resolve the problem.

9. The most important item is to provide a detailed explana-
tion of the problem.

TROUBLESHOOTING CHART

10. Most of us recognize that an orifice is the best method of
measuring flow in piping. This is also true in an air system
and is the reason for reading step 5D.

For further assistance in troubeshooting the air unit refer to

the troubleshooting chart which follows:

SYMPTOM SOURCE PROBABLE CAUSE

1. IMPELLER HITTING INLET RING Impeller not centered {check shaft clamp.I
Inlet ring damaged not adjusted.
Shaft loose in bearing Icheck locking Collar.I
Impeller loose shaft Icheck shaft clamp.I
Bearing loose in bearing support Icheck mounting bolts.

2. DRIVE Sheave not tight shaft {motor fan.I
Belts hitting belt guard.
Belts loose. Adjust after 48 hours operation.

Belts too tight.
Belts wrong section.

Belts not "matched" in length multi-belt drive.
Variable pitch sheaves adjusted each groove has pitch diameter
{multi-belt drives.I
Misaligned sheaves.
Belts
Motor, motor base fan securely anchored.
Belts oily dirty.

3. BEARING Defective bearing.
Needs lubrication.
Loose bearing support.

Loose shaft (check locking collar.I
Misaligned {check alignment binding.I
Foreign material inside bearing.
Worn bearing.
Fretting corrosion between inner and shaft.

NOISE
4. Loose shaft (check shaft clamp.)

Defective impeller. Do not fan. Contact manufacturer.
Unbalance.
Foreign material fan blades.

5. HOUSING Foreign material in housing.
Inlet loose not adjusted.

6. ELECTRICAL Lead-in cable not is rigid.
AC hum in motor relay.
Starting relay chatter.
Motor bearings.
Single phasing 3-phase motor.

7. SHAFT Bent.
Undersized. May noise at impeller, bearings sheave.
Loose internal balance weights
Bearing alignment.

8. HIGH AIR VELOCITY

OBSTRUCTION IN HIGH VELOCITY AIR
STREAM MAY CAUSE RATTLE, OR
PURE TONE WHISTLE

Duct work small.
Fan running too fast.
Fan selection too small.
Static pressure lower than expected.
Registers and grilles too small.
Insufficient fade area of heating cooling coil.

Dampers.
Registers.
Loose dampers splitters.
Grilles.
Sharp elbows.
Sudden expansion of duct work.
Sudden contraction of duct work.
Turning
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SYMPTOM SOURCE PROBABLE CAUSE

10. PULSATION OR SURGE Oversized duct work.
Parallel fan operation.
Loose dampers splitters.
System instability.
Ducts vibrate at frequency fan pulsations
Organ pipe action long duct.

11. HIGH VELOCITY THROUGH CRACKS, Leaks in duct work.
HOLES OR PAST OBSTRUCTIONS Registers grilles.

12. RATTLES AND/OR RUMBLES Excessive duct velocities.
Vibrating ductwork.

NOISE Flex connector too tight touching.
Vibrating parts not isolated from building.

13. FAN Forward impeller installed backwards.
Fan running backwards.
Impeller not centered with inlet
Fan speed too slow.

14. DUCT SYSTEM Actual system is restrictive (more resistance to flow) than expected.
Dampers closed. Splitter rod disconnected.
Registers closed.
Leaks in supply ducts.
Open duct
Insulating duct liner loose.
Fire dampers closed.

15. FILTERS Dirty clogged [dirt, lint, snow, grass.)

16. COILS Dirty clogged (construction trash.)

17. RECIRCULATION Internal cabinet leaks in bulkhead separating fan outlet Ipressure zone) from
fan inlets [suction zone.)

CFM LOW Leaks around fan outlet at connection through cabine bulkhead.

18. OBSTRUCTED FAN INLETS Elbows, cabinet walls other obstructions restrict air flow.
Inlet obstructions restrictive systems but do not increased negative
pressure readings the fan inlet(sL Fan speed may be increased to

counteract the effect of restricted fan inletls). IObserve fan RPM limits).

19. NO STRAIGHT DUCT AT FAN OUTLET Fans which normally used in duct systems tested with length of straight
duct at the fan outlet. If there is straight duct at the fan outlet, decreased
performance will result. If it is not practical to install straight section of duct
at the fan outlet the fan speed may be increased this pressure loss.
Observe fan RPM limits.

20. OBSTRUCTIONS IN HIGH VELOCITY Obstruction fan outlet.
AIR STREAM Sharp elbows fan outlet.

lmproperty designed turning

21 SYSTEM Oversized duct work.
Access door open.
System not balanced. Resistance less than specified.
Registers grilles not installed.
Dampers set to by-pass coils.
Filterls) not in place.

CFM HIGH

22. FAN Backward inclined impeller installed backwards HP will be high.
Variable motor sheave not adjusted.
Fanspeed too fast.

STATIC 23. SYSTEM FAN OR INTERPRETATION GENERAL DISCUSSION
PRESSURE OF MEASUREMENTS The velocity at any point of measurement is function of the velocity of the air
INCORRECT and its density.

The static pressure at point of measurement in the system is function of
system design lresistance to flow), air density and the amount of air flowing
through the system.

The static pressure measured in "loose" oversized system will be less than
the static pressure in "tight" undersized system for the airflow rate.

In most systems, pressure measurements indicators of how the installation is

operating. These measurements the result of air flow and such useful
indicators in defining system characteristics.

REFER TO THE TROUBLESHOOTING
SECTION FOR THE PROPER METHODS
OF OBTAINING CORRECT READINGS

ONPONATION
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SYMPTOM SOURCE PROBABLE CAUSE

24. SYSTEM System has less resistance to flow than expected. This is occurrence.

STATIC Fan speed may be reduced to obtain desired flow rate. This will reduce HE
PRESSURE conserve energy, and operating costs.

LOW
25. AIR DENSITY Pressures will be less with high temperature air at high altitudes.

CFM HIGH
26. FAN Backward inclined impeller installed backwards, HP will be high.

System resistance less than specified.
Fan speed too high.

STATIC 27. SYSTEM Fan inlet and/or outlet conditions not tested. See general discussion 123

PRESSURE Also 13 thru 20.

LOw,
CFM LOW

STATIC 28. SYSTEM Obstruction in system.

PRESSURE Dirty Filters.

HIGH, Dirty coil.

CFM LOW Closed fire damper.
System too restricted.
Also 13 through 20.

SYMPTOM SOURCE PROBABLE CAUSE

SYMPTOM SOURCE PROBABLE CAUSE

Motor Trouble Shooting Guide

Apparent Trouble Possible Causes Correction

High Current Draw

Running Idle

Running Under Load

Unbalanced Current Draw
(5% of the average current draw}

First check accuracy of ammeter reading all
three phases

High Line Voltage
to 10% nameplate.

Smaller motors 140-21 frames) may increase

current at faster rate.

Motor Overloaded

High Line Voltage
to 10% motor nameplate

voltage small motors 140-213 frames only)

200 volt motor 230 240 volt system

Low Line Voltage
to 10% lower than nameplate

voltage any size

230 volt motor 208 volt system

Unbalanced Line Voltage due to:

Power Supply

b. Unbalanced System Loading

High Resistance Connection

d. Undersized Supply Lines

Consult power company possibly reduce by
using lower transformer tap.

Reduce load larger motor

Consult power company possibly reduce by
using lower transformer tap.

Change to 230 volt motor.

Consult power company possibly increase by
using high transformer tap.

Change to 200 volt motor.

Carefully check voltage each phase at the
motor terminals with good, properly
calibrated voltmeter.

If the voltage per phase is than 1% out of
balance, the current will be out of balance by

greater percentage.

If there is doubt to whether the trouble lies with
the power supply the motor, check per the
following:
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APPARENT TROUBLE POSSIBLE CAUSE CORRECTION

Excessive Voltage Drop
(more than 2 or 3% of nominal supply voltage)

Overload Relays Tripping

Upon Starting

Under Load

Motor Runs Excessively Hot

Won’t Start
(just hums and heats up)

Runs Noisy Under Load
texcessive electrical noise chatter under load)

Defective Motor

Excessive Starting Running Load

Inadequate Power Supply

Undersized Supply Lines

High Resistance Connections

Rotate all three input power lines to the
motor by position i.e., line # to

#2 motor lead, line #2 to #: motor lead and
line 3 to #1 motor lead.

If the unbalanced current draw pattern
follows the input power lines, the
problem is in the power supply.

b. If the unbalanced current draw pattern
follows the motor leads, the problem
is in the motor

Correct the voltage balance of the power supply
replace the motor, depending to

& b. above.

Reduce load install larger motor.

Consult power company

Increase Line sizes

Check motor leads and eliminate poor connections

Slow Starting (10 15 seconds more) due to Reduce starting load. Increase motor size

High Inertia Load

Low voltage at motor terminals

Overload

Unbalanced Current Draw

Single Phasing

Excessive Voltage Drop

if necessary.

Improve power supply and/or incrqase line size.

Reduce load increase motor size.

Balance supply voltage.

Eliminate.

Eliminate.

Too frequent starting intermittent overloading

High Ambient Starter Temperatures

Wrong Size Relays

Reduce frequency of starts and overloading
increase motor size.

Reduce.

Correct size per nameplate amperes of motor.

Relays have built in allowance for service factor
ampere draw.

Overloaded

Blocked Ventilation
TEFC’s

b. O.D.E’s

High Ambient Temperature 40 105 F

Unbalanced Current Draw

Single Phased

Reduce load load peaks and number of starts

in cycle increase motor size.

Clean External ventilation system check fan.

Blow out internal ventilation passages.

Eliminate external interference to

ventilation.

Reduce ambient temperature provide outside
of cooler air.

Balance supply voltage. Check motor leads for
tightness.

Eliminate.

Single Phased

Rotor bearings locked

Shut power off. Eliminate single phasing. Check
motor leads for tightness.

Shut power off. Check shaft for freeness
of rotation.

Be proper sized overload relays in each
of the 3 phases of starter

Single Phased Shut power off. If motor cannot be restarted, it is

single phased. Eliminate single phasing.

Be proper sized overload relays in each
of the 3 phases of the starter
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APPARENT TROUBLE POSSIBLE CAUSE CORRECTION

Slow StarJ:ing
10 seconds small motors t5

seconds large motors)

Across the Line Start

Reduced Voltage Start

Y-Deha

PWS

Auto. Transformer

Excessive Voltage Drop/5 10% voltage drop
10 20% drop in starting torque}

High Inertia Load

Excessive Voltage Drop. Loss of Starting Torque,

Starting Torque Reduced to 1/3

Starting Torque Reduced to 1/2

Starting Torque Reduced to 1/4 to 5/8

Consult power company Check system.
Eliminate voltage drop.

Reduce startiog load increase motor size.

Check and eliminate per above.

Reduce starting load increase motor size,

Choose type of starter with higher starting
torque,

Reduce time delay between 1st and 2nd step of
starter get motor the line

Load Speed Appreciably Below
Nameplate Speed

Excessive Vibration (mcchanicall

Overload

Excessively Low Vohage

Wrong Nameplate

Inaccurate method of measuring RPM

Out of Balance
Motor Mounting

b. Load

Sheaves Coupling

d. Motor

Misalignment Close Coupled Application

Reduce load increase voltage.

NOTE: A reasonable overload voltage drop
10 15% will reduce speed only 1-2%

A report of any grealer drop would be
questionable.

If speed is off appreciably, i.e., from 1800 to

1200 RPM, check I.incoln code stamp
with nameplate. If codes do not agree, replace
with motor of proper speed.

Check meter using another device melhod.

Be motor mounting is tight and solid.

Disconnect belt coupling restart motor if
vibration stops, the unbalance in load.

Remove sheave coupling tape 1/2 key in

shaft keyway and restart motor if vibration
stops, the unbalance in the sheave coupling.

If the vibration does not stop after checking b
and above, the unbalance is in the motor

replace the motor.

Check and realign motor to the driven machine.

Noisy Bearings Ilisten to bearings

Smooth Mid Range Hum

High Whine

Low Runble

Rough Clatter

Normal fit

Internal fit of bearing too tight

Internal fit of bearings too loose

Bearing Destroyed

Bearing OK

Replace bearing check fits

Replace bearing check fits

Replace bearing Avoid:
Mechanical Damage

b. Excess Greasing
Wrong Grease

d. Solid Contaminants
Water running into motor

f. Misalignment close coupled application

Mechanical Noise Driven Machine Motor Noise?

Motor Noise Amplified by resonant mounting

Driven Machine Noise transmitted to motor

through drive

Misalignment close coupled application

Isolate motor from driven machine check
difference in noise level.

Cushion motor mounting dampen
of

Reduce noise of driven machine dampen
transmission to motor.

Improve alignment.
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General
This manual has been prepared as a guide for installing, operating
and maintaining Governair heating and cooling equipment. This
is high quality equipment and by following the instructions listed
in this manual, years of economical and satisfactory operation will
be obtained.

It is not possible to cover every item in detail and where an item
is listed as typical you should contact your local Governair sales
representative or the Governair factory in Oklahoma City for the
specific information required.

CONIPONATION
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Receiving
Inspect the complete unit for shipping damage. If damage is present, you have the right to either
accept or reject the shipment. If the receiving contractor or the receiving agent for the contractor

elects to receive the equipment in a damaged condition, it then becomes the contractor’s respon-
sibility to note the extent of the damage on the delivering freight bill of lading in the presence
of the delivering agent (driver) of the delivering freight carrier. It then becomes the contractor’s
responsibility to file a freight claim with the delivering freight carrier in accordance with the ICC
regulations. It also then becomes the responsibility of the receiving contractor to work with the
delivering carrier to have the equipment repaired to the satisfaction of Governair Corporation so
the warranty may remain valid. Governair must also be notified of shipping damage.

Note: Governair reserves the right to cancel the warranty on any equipment that is not

repaired to Governair’s satisfaction.

See section Shipped Loose Parts

Inspection of Equipment Visual
The equipment type and arrangement should be verified as ordered at once when it arrives at
the jobsite. When a discrepancy is found, the local Governair Sales Representative, or the
Governair factory, must be notified immediately so that corrective action may be initiated, also
verify electrical conformance to specifications. Unauthorized alterations and unauthorized back-
charges will not be recognized by Governair Corporation.

Shipped Loose Parts
1. Check the packing list for the list of shipped loose parts.

2. Packing list will note how many and type of parts.

3. Packing list will note in what section of the unit each shipped loose part is located.

4. All air filters are shipped as loose parts.

5. Rainhoods are shipped as loose parts. Small rainhoods will be inside the units, and large
rainhoods will be outside the unit and so noted on packing list.

Caulking
There is always the possibility that external caulked seams may be loosened during the shipping
and rigging process. Any seam that appears to be a possible leak source should be recaulked
with acrylic or silicone sealant.

Paint Standard
Units are painted with an industrial enamel which will meet or exceed the exposure requirements
of TTP 636 Federal Specifications. This finish lends itself to repainting with other enamels;
however, it is not recommended that epoxies be used over this paint.

Note: Some units may have special paint. Check the submittal of each unit for special paint.

Weights of Units
Due to the gross latitude in each unit design, it is not possible to list unit weights in this manual.
Unit weights are listed with each unit submittal drawing. These drawings must be referred to

when selecting a crane for rigging and figuring roof weight loads.

Contact your Governair Sales Representative should you have any questions.



tnstaliatioa
Note: If the unit is to be installed on grillage, this section will not apply.

The curb will be shipped unassembled. It is necessary to assemble it on the jobsite. Each part of
the curb is identified with the proper tags and/or markings. Complete assembly instructions are
shipped with and attached to each curb package. Where more than one curb is shipped to
one location, there will be assembly instructions with and attached to each curb package. It is
important the curb be installed level and square. Each curb is marked with matching serial
numbers for each unit.

The curb installation shows a curb gasket that is mounted between the curb and the unit. When
this gasket is supplied by Governair Corporation it is not shipped with the curb, but is shipped
with the completed unit "shipped loose parts" and is so noted on unit packing list. It is necessary
to check the unit packing list for location of the section of the unit in which the curb gasket is
located. It is necessary to install the curb gasket before setting the unit on the curb. This is
necessary for an air seal between the unit and the curb and also serves as a dampener, preventing
metal to metal contact between the unit and curb. However, this should not be used as a
vibration isolator where the prevention of noise and vibration transmission into the building
is critical.

Note: See section under receiving instructions when receiving curbs and inspecting for freight
damage and filing of freight damage claims. Any freight damage is the responsibility of
the receiving contractor and/or his authorized receiving agent and the delivering carrier.

See pages 4, 5 and 6 for typical curb drawings. When installing curb, obtain a copy of the
approved submittal, as each unit and actual curb installation may not be identical. Do not use
this typical curb to install your curb.

Notes Should there by any questions as to the number of pieces of curb parts or assembling of
the curb, notify Governair Corporation at once.

Short-Term Storage:

Short-term storage is considered six (6) months or less from date ofshipment. Storage maintenance
during this time period is usually, but not necessarily, limited to the following:

1. Make sure the equipment is received and unloaded and set in position per guidelines listed
under "Rigging."

2. Make sure all access doors are tightly closed and that all access openings into the unit are
sealed, such as air supply and air return openings, pipe chase openings, fresh air openings,
exhaust air openings, electrical connection openings and other access openings of the unit
cabinet that may permit entry of snow, ice, rain water, dust, dirt, mud and other construction
debris, or birds and rodents that may enter the interior of the unit.

3. The unit must also be protected when setting on the ground level to prevent damage to the
exterior of the cabinet by construction vehicles and personnel.

Long-Term Storage:

Long-term storage is considered to be any period beyond six (6) months from date of shipment.
If long-term storage is anticipated, contact the Governair Sales Office at time oforder entry for the
proper instructions for long-term storage, as it is mandatory that a detailed record be maintained
during this long-term storage period, such as, but not limited to, proper sealing of the cabinet,
rotation of the blowers and bearings and protection of all motors from moisture. Note: Under
certain conditions, it may be necessary to remove the motors from the unit and/or add heat to
the motor. This record must be available to Governair should a failure occur during the warranty

3



SUGGESTED ROOF CURB INSTALLATIONS

Governa=r
Unit BOSe

METHOD NO. 20

METHOD NO.
UNIFORMLY SUPPORTED OVER

STRUCTURAL STEEL
NOTES:

__Roofing Felti

ROOF__

METHOD NO. 2b
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period. There is a time limit of one year from date of shipment that any unit may be kept in

long-term storage. At the end of the one year period, the unit must be in operation.

Note: Failure to perform the long-term storage requirements and properly log these required
procedures will void the warranty.

Rigging
Proper handling of the equipment is mandatory during unloading and setting it into position.
See Rigging Instructions page 8.

Note: If equipment is not set in its permanent position and is stored on the ground or other
unlevel area, proper provisions must be taken for supporting and protecting the equipment.
See section for both Short- and Long-Term storage.

It is mandatory that the proper spreader bars and hoisting straps be used when rigging. See
page 8 for recommendations. It is also mandatory that an experienced and reliable rigger be
selected to handle unloading and final placement of the equipment. Your rigger must be advised
that the unit contains delicate components and that it be handled in an upright position. Care
must be exercised to avoid twisting the structure.

When the equipment has been set in final placement, the following must be done:

1. Check all caulked seams and air seals. Recaulk if and where caulking has been broken.

2. Check all door latches and readjust if necessary to maintain a good tight seal.

Note: Remove shipping screws in body of door handle. These screws are installed prior to

shipment to prevent doors from accidentally working open during transit and handling.



Rigging Instructions

CLEVIS

SPREADER BAR
4JST BE LONG ENOUGH TO
HOLD HOISTING STRAPS AWAY
FRC4 UNIT TO PREVENT

TO CABINET.

HOISTING STRAPS
OF EUAL LENGTH

GASKET

LIFTING LUGS
WHEN SPECIFIED

OPTIONAL FACTORY
SUPPLIED CURB

WHEN MORE THAN TaO LIFTING LUGS ARE
SUPPLIED (3 EACH SIDE OF UNIT AN
ADJUSTABLE TUR/3UCKLE MUST BE USED
ON EACH SIDE TO EVEN THE HOISTING
LOAD ON F2%CH HOISTING STRAP. IS
IS MANDATORY TO PREVENT DAMAGE TO
THE UNIT.

1. Units will have lifting lugs welded and/or bolted to the base when specified.
2. Avoid damage to the curb and curb gasket when rigging onto a curb. See Curb Instruction

pages 4, 5 and 6.

3. Spreader bars must be used to prevent damage to the unit casing.

4. Care must be taken to keep the unit in the upright position during rigging.

5. Avoid unnecessary jarring or rough handling.
6. Care must be taken to not damage the water-tight seams in the unit casing.



Demount Assembly Instructions

FIELD CONNECTIONS

ELECTRICAL 8, REFRIGERANT
PIPING

TERMINAL BOX

REFRIGERANT
LI NES

TOOrrNEN GOOD LIBERAL BEAD OF
INSTALLING CAULKING ON BIDE PANEL

AND TOP PANEL BEFORECN[V*C[ SON INSTALLING CAP PLATES

3/el UNTI BOLT
)UGH FRAME WITH

NUTS WE IN WASHER AS SN
PLACE AS SHOWN

SLIP COUPLIN t

CDUIT o



Condensate Drain
The majority of evaporator coils are located in the units so that the supply air is drawn through
them. This results in the condensate being induced to the area of low static pressure. Unless
some means of pressure equalization is provided in the condensate drain, the air rushing through
the drain will cause the condensate to accumulate in the drain pan. As the unit continues
to operate, the accumulated water will be picked up by the in-rushing air and carried with the
air over the side of the drain pan causing possible water leaks into the supply duct and/or
through the bottom of the unit causing water damage in the building. A minimum trap should
be installed to prevent this condensate water buildup. See illustration below. On initial startup,
it may be necessary to fill the trap manually or, after the unit has operated sufficiently for a
small amount of condensate to collect in the drain pan, turn off the unit and the trap will
automatically fill.

During the winter months when the cooling system is turned off and the unit is exposed to

freezing conditions, an antifreeze solution should be poured into the condensate pan trap to

prevent freezing and possible damage. The condensate drain trap may also be drained and
capped, but be sure to remove the cap when starting the cooling for the next season.

Note: If lengthy drain lines are used to drain the condensation into roof drains, it may be
necessary to use anti-slime tablets in drain pan to prevent clogging.

I/2" PVC 90 ELBOWS

$" PVC PIPE
14

8", I. PVC PIPE NIPPLE----DAIN PLUG

/---11/2" PVC RETURN BEND

NOTi:
N TO 8E; MINIMUM OF I/Z" PLUS
TOTAL STATIC PflF’SSURF"

In/ormatio 
Note: All wiring must conform to the National Electrical Code (NEC) and possibly local codes

that may be in addition to the NEC.

It is not possible to list all the wiring diagrams that may be supplied with Governair
custom manufactured equipment in this manual

The current characteristics, phase, hertz and voltage are stamped on the nameplate of each
Governair unit. The "As Built" wiring and control schematic contained in the instruction envelope
enclosed in the control panel box also calls out these requirements. Before attempting to energize
any portion of the system, be certain to check the electrical characteristics of the supply current.

Even though you may not energize the major components, the voltage reducing transformer
normally applied to the control circuits will be subjected to the line voltage.

Good practice dictates that all exposed electrical connections in the area of starters, contactors,
relays, buss sections and terminals should be checked for tightness prior to the actual startup.
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Many of the connections contain several wires; and while they were tightened at the factory at
the time of assembly and checked at the time of run-in, they may have developed a "set" and
will concede to retightening. The danger ofa poor connection causing overheating and component
failure through inadequate current handling capacity cannot be overemphasized. Cartridge fuses
should always be of the fusetron type. Ordinary cartridge fuses, not designed for limited short
period overloads, will cause nuisance failures. The amperage value of the fusetron to be applied
on a given unit will be clearly called out on the wiring diagram contained in the control panel.

The wiring diagram supplied with each unit will be the "As Built" factory wiring. This wiring
diagram must be referred to when bringing field wiring to the unit. This is necessary, as during
manufacturing assembly of each unit a terminal number could change. This possible terminal
number change will not alter the original approved design and/or operation of the unit.

"Caution" & "Note"

All compressors are shipped with the fuses removed from the fuse holders and stored in the
control cabinet. These must not be installed until the control circuit power of the control panel
has been turned on for twenty-four (24) hours. This is necessary so the compressor crankcase
heater may warm the oil in the crankcase of the compressor to drive out any refrigerant that may
have migrated to the crankcase of the compressor. The compressor warranty is void if this
procedure is not followed.

Note: Starting the compressor with liquid refrigerant in the crankcase will cause damage to
the compressor by breaking valve plates, pistons, connecting rods, main bearings
and/or the oil pump.

Pre-S Up Check Cooling
All Governair units are shipped with all compressor, liquid line. receiver and hot gas bypass
valves in the closed position. These are to be opened just before startup of the unit and/or
before compressor fuses are installed. A leak check should be made at this time.

ALL GOVERNAIR UNITS ARE SHIPPED WITH THE FUSES FOR THE COMPRESSOR
REMOVED FROM THE FUSE BLOCKS, TAPED TOGETHER AND STORED IN THE MAIN
CONTROL CABINET. THEFUSE BLOCK IS TAGGED "DONOTINSTALL FUSES UNTIL
THE COMPRESSOR CRANKCASE HEATERS HAVE BEEN TURNED ON FOR A
PERIOD OF 24 HOURS TO WARM THE CRANKCASE OIL IN THE COMPRESSOR."

All Governair units are carefully checked and tested at the factory. They are operated by factory
test technicians to determine satisfactory operation and verify comformance to specifications.
However, the check-test and startup procedure supplied as a part of this manual, on page 13,
must be closely followed when putting the unit into operation. A copy of the check-test and
startup form must be forwarded to Governair to verify startup date of the unit.

Note: On some split systems (demount) it may not be possible to operate the compressors with
a charge of refrigerant prior to shipping from Governair. These units will have a vapor
holding charge only and it will be so noted by tagging each circuit (compressor).

Caution: Use Sil-Fos, Easy-Flow or silver solder when connecting the refrigerant piping on split
(demount) units. A good high vacuum of 500 microns or less must be pulled on each
refrigerant circuit to remove any air and/or moisture that may have entered the system
while the tubing was open to the atmosphere during installation.

Caution: BEFORE OPERATING UNIT, BE CERTAINTHATYOUARE THOROUGHLY
FAMILIAR WITH THE SEQUENCE OF OPERATION.

R 11



Static Pressure Limits of Cabinet

CABINET
SIZE

MAX STATIC PRESS.
(+ OR -)

1.00" 1.50" 2.00" 2.50" 3.00" 3.50" 4.00" 4.50" 5.00" 5.50" 6.00" 6+"

OI

O2

O3

04

O5

O6

O7

O8

09

I0

LOW PRESSURE PACKAGE:
(A) 20 gauge exterior casing, single or double wall. All joints are sealed with latex caulking.
(B) All access doors are double wall 20 ga./24 ga. with maximum door size 66" H x 30" W. All

doors open to the outside with door latches, standard gasket, and standard hinges.
MEDIUM PRESSURE PACKAGE:

(A) Cabinet construction is 18 gauge exterior on double wall with solid 20 gauge liner and 16 gauge
on single wall or double wall with perforated liner. All joints are sealed with latex caulking.

(B) All access doors are double wall 18 ga./24 ga. with maximum door size 66" H x 30" W. All
doors open out with door latches and full height hinges.

HIGH PRESSURE PACKAGE:
(A) Cabinet construction is 16 gauge exterior on double wall with solid 20 gauge liner and 16 gauge

on single wall or double wall with perforated liner. All joints are sealed with high pressure
sealant or continuously welded.
All access doors are double wall 16 ga./24 ga. with maximum door size 66" H x 30" W. Doors
open against pressure with full height hinges, door latches, and seal against bulb type gasket.

(B)

NOTE:
1) Some units may require special construction considerations. The manufacturer reserves the

right to modify construction of any unit as deemed necessary.

FORM NO, 6100A- G401-482

el
12 GOVERNAIR



( oveRn
C O R P O R A T O N

4840 N. SEWELL PHONE 405/525-6548
OKLAHOMA CITY, OKLAHOMA 73110

OWNER

NAME

STREET.
ZiP

CITY. .STATF CODF
PRE-OPERATION CHECK LIST

Unit received damaged. YES.NO__ If yes
attach full report.

[2] Equipment received as ordered.

[3[ Adequate clearance for servicing,

[4] Record system voltage v

[5] Check all electrical terminals for tightness.

]6[ Retighten all set screws and bolts in fan wheels, bearing
collars and pulleys.

[7] Check blower belt adjustment.

[8] NOTE: All units shipped with compressor
fuses removed. Do not install these fuses before
crankcase heaters have compressor oil warm.

[9] Open compressor service valves and install gauges.

Record ambient air temperature__F
Thr6ugh charging and gauge mani fold build up low side
pressure to 30 PSI.

[12] Check complete refrigeration system for leaks.
[13] External spring mounted only: Loosen compressor -hold

down shippin$ nuts.

{141 Remove supply and return air blower shipping brackets.

115] Checkgas burner for Iaks.

1161 Check incoming gas pressure__"w.c.

[17] Check wiring diagram supplied with unit.

Is all field wiring correct? __YES__NO
NOTE: Wiring diagram indicates correct setting of all controls.

[18] Check all controls for correct setting.

[19]

[20l

Become fully oriented with the sequence of operation of
the complete unit.

Is condenser drain trap installed
INOTE: This is to be field supplied)

___YES
__.NO

[21] Are air filters clean, __YES__NO

OPERATIONAL CHECK LIST

[22] Check rotation of blowers.
Note: If rotation is wronl change onl7 main power leads.

[23] Supply Blower RPM AMPS
Return Blower RPM AMPS

[24] Check compressor crankcase heaters.

[25] Installcompressor fuses.

Record compressor operation

__MPS l__disc. PSi l__suct. PSI
2--MPS 2__disc. PSI 2__suct. PSI
3MPS3__disc. PSI 3__suct, PSI
4MPS4--.disc. PSI 4-----suct. PSI

SER- 103

START UP PROCEDURE ROOF TOP
CHECK TEST START

This must be ccp|eted and returned to 6overnalr to villdate wlrraety.

Model No.__ SerialNo. Date__
Installing Contractor

Controls By

CX,’RnalR__ Johnson Service__ Powers__

Barber Coleman__ Robert Shaw__ Honeywell.__

TYPE: Electric__ Pneumahc__
[27] Check compressor unloading

2. 3____4__

[28l Check compressor 1.Opens__PSICIoses__PSI
Hot sas bypass 2. Opens__PSI Closes__PSI

]29] Expansion valve superheat: Taking temperature reading
at expansion valve bulb record temperature ahd suction
pressure of compressor,

1.Suct.__PSI 2. Suct.__PSl 3. Suct.__PSl 4. Suct.__PSI
1, Temp.__F 2. Temp.__F 3, Temp.__PSI 4. Temp.__F

[30] Condenser entering air temp. F D.B.

]31] Check compressor high pressure switch

[32] Check oil safety swtch.

[33] Check compressor low pressure switch.
CUT OUT CUT IN
1__PSI 3__PSI 1__PSI
2__PSI 4__PSI 2__PSI

3__PSI

I__AMPS 3___AMPS
[34] Check condenser fans, 2MPS 4__MPS

[3.5] Check gas burner exhaust motors.

[36] Check combustion inlet ar motors,

[37] Check burner gas pressure,
Note: Set gas pressure high fire 3 Vf’ w.c. low /" w.c.

Left High__"w.c. Center High__"w.c. Right High__"w.c.
Burner Low__"w.c. Burner Low__"w.c. Burner Low__"w.c.

[38] Check burner operation.

[39] Check high limit switches.

{40} Check fresh air and return air damper operation and linkage.

14 Check exhaust air damper operation and linkage.

[421 Check zone damper operahon and linkage.
[43] Check all zone thermostats. Are they wired correctly to

zone dampers?

]44] Check remote monitoring panel.

[45] Check night setback stat operation.

]46] Check and set all Thermostats.
Cold deck 55 F Hot deck 70 F
MCxed air 55 F Mixed air over ride 70 F
Cooling ambient lockout 55 F heating ambient lock out 70

[47] Recheck refrigeration system for R-221eaks.

[48] Check compressor odlevel.

[49] Check piping for vibration.

[50] Tighten all service valve packing nuts and replace valve caps.

15]] Replace all control covers.
[52] Record final voltages.

Mare__ Control Primary__ Secondary.__

[53] Check all panels for water and air leaks,

1541 INSTALLING CONTRACTOR AND/OR REPRESENTATIVE THEREOF,

certify the heck-test and start of ths unit completed this date.

Date

Company.

Sgnature

13



Crankcase Heaters
When the main power is on and compressor is not operating, the crankcase heater should be
heating the compressor oil to vaporize any liquid refrigerant in the compressor crankcase. When
the compressor starts the interlock on the compressor starter opens and the crankcase heater is
taken out of the line. Failure of the crankcase heater to operate when the compressor is off could
result in compressor slugging or bearing failure. Crankcase heaters should be energized 24 hours
before compressor starts.

Superheat

F V,,PoR PRESSURE, PSIG

11 12 22 113 114 500 502

2.7 21
0.5
2.8 6.7
4.9 24.6 6.4

1,2 12.3

23.4 44.8
tl.t 21.0 43.0 27.3

IIBFIII|BIIBIITS
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Figure-1
To Find Superheat

Figure-2
Example

(Refrigerant-22)

1. Measure temperature of suction line at compressor as shown in Figure-1. 60

2. Measure suction pressure 70 PSIG

3. Convert suction pressure to temperature 70 PSIG See Figure-2 41 F

4. Subtract the two temperatures obtained in (# & #3) minus the difference
is superheat 60-41 19 F

Note: Ideal superheat for close piping of suction line between evaporator and compressor on
packaged air conditioning units is 18 to 20 fahrenheit. This does not apply to medium
and low temperature equipment.

Caution: Temperature probe should be attached to the suction line approximately six (6) to

eighteen (18) inches from the compressor and insulated as shown to prevent heat
transfer from the compressor and surrounding ambient air causing an incorrect tem-
perature reading.



Thermostats
Low Ambient Condenser Fan Lockout Thermostat

Function: Set at 70 F to lockout the number one condenser fan on multiple fan units to help
control head pressure and prevent short cycling of condenser fans.

Location: Normally behind control box with bulb in ambient air to the condenser coil.

Variable Air Volume, Dual Duct and Multizone Systems

Cooling Air Sensor

Function: Controls signal to master controller that makes and breaks refrigeration solenoid circuit.

Location: Refrigeration panel with sensing element located in the leaving air side of cooling coil.

Heat Air Sensor

Function: Maintains leaving air temperature by cycling the heat source to maintain hot deck
temperature as required. Check wiring diagram for sequence of operation.

Location: Sensing element in leaving air of furnace discharge.

Note: VAV systems have the same sensor controlling both heating and cooling.

Single Zone Constant Air Volume Systems

Cooling Sensor

Function: Controls signal to the master controller that makes and breaks the refrigeration
solenoid circuit.

Location: In the conditioned space.

Heating Sensor

Function: Controls signal to the master controller that cycles heating on and off.

Location: In the conditioned space.

Note: Usually the same sensor controls both the heating and cooling.

Outside Air and Mixed Air Thermostats

The economizer system is designed to meet cooling requirements with outside air whenever
possible.

When the outside air is below the setting of the changeover thermostat, the refrigeration is locked
out and the outside air dampers are under control of the mixed air thermostat. As the mixed
air temperature increases, the outside air damper is driven toward the open position from the
minimum position.

When the outside air is above the setting of the changeover thermostat, the outside air damper
is positioned to the minimum position as set by the minimum position switch. The refrigeration
is allowed to operate under control of the room thermostat.



The outside air damper is positioned to full closed position on fan shut down.

Common settings are 60 F on the changeover thermostat, and 55 F on the mixed air thermostat.
Sometimes job conditions necessitate different settings.

NOTE: CONSULT WIRING DIAGRAM FOR SEQUENCE OF OPERATION AND PROPER
WIRING OF THERMOSTATS.

Head Pressure Control
Fan Cycle

Head pressure may be controlled by cycling condenser fans down to approximately 55 E Below this
setting the compressors must be turned off by a thermostat sensing outside air, and cooling should be done
with outside air with the economizer cycle. See Figure 1.

LHFC.
ACIOL

ACC/0L

ACC/OLTL

]
C

LHFC

ACC

OL

LEGEND

COMPRESSOR
LO HEAD FAN

CONTROL.

AIR COOLED
CONDENSER
OVERLOAD
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Figure-1 (Typical Illustration)

Flooded Condenser

Head pressure control by flooding condenser is used when operation of the compressors are required below
55 fahrenheit ambient temperature. A flooded condenser is when the flow of refrigerant is restricted from
the condenser. This flow of refrigerant is automatically controlled by a specially designed control valve. The
valve essentially makes the condenser smaller by holding liquid refrigerant in the coil to maintain a pre-set
head pressure. (See Figures 1, 2, and 3) This control requires a greater amount of refrigerant charge.
Therefore, a receiver large enough to hold this greater amount of refrigerant is required.

Adjustable ORI/ORD System Operation

As shown in Figure-2, the ORI is located in the
liquid drain line between the condenser and the
receiver. And the ORD is located in a hot gas
line bypassing the condenser. During periods of
low ambient temperature, the condensing pres-
sure falls until it approaches the setting of the
ORI valve. The ORI then throttles, restricting the
flow of liquid from the condenser. This causes
refrigerant to back up in the condenser thus re-
ducing the active condenser surface. This raises
the condensing pressure. Since it is really receiver
pressure that needs to be maintained, the bypass
line with the ORD is required.

External Equalizer

’ Condenser ORI Catch-All

Figure-2

(Illustration courtesy of Sporlan Valve Co.)



The ORD opens after the ORI has offered enough restriction to cause the differential between
condensing pressure and receiver pressure to exceed 20 psi. The hot gas flowing through the
ORD serves to heat up the cold liquid being passed by the ORI. Thus the liquid reaches the
receiver warm and with sufficient pressure to assure proper expansion valve operation. As long
as sufficient refrigerant charge is in the system, the two valves modulate the flow automatically to

maintain proper receiver pressure regardless of outside ambient.

Non-Adjustable OROA
System Operation

As shown in Figure-3, the OROA main port
is located in the liquid drain line between
the condenser and the receiver while the
ORD portion of the valve is located in a
hot gas line bypassing the condenser. Other
than the fact that the main orifice of the
OROA operates in response to its outlet
pressure (receiver pressure), the OROA
operates in the same basic manner as the
ORI/ORD system. During periods of low
ambient temperature, the receiver pressure
falls until it approaches the setting of the

Condenser

ORO/l

Receiver

Figure-3

(Illustration courtesy of Sporlan Valve Co.)

control point of the OROA main orifice. The main orifice then throttles, restricting the flow of
liquid from the condenser. This causes refrigerant to back up in the condenser thus reducing
the active condenser surface. This raises the condenser pressure. Since it is receiver pressure that
is being maintained, the function of the ORD valve which is located in the bypass fitting of the
OROA, is required. The ORD valve opens after the main orifice of the OROA valve has throttled
and offered enough restriction to cause the differential between the condensing pressure and the
receiver pressure to exceed 20 psi. The hot gas flowing through the bypass line of the OROA
and through the ORD serves to heat up the cold liquid being passed through the main orifice of
the OROA. Thus the liquid reaches the receiver warm and with sufficient pressure to assure
proper expansion valve operation. As long as sufficient refrigerant charge is in the system, the
two valves comprising the OROA modulate the flow automatically to maintain proper receiver
pressure regardless of outside ambient temperature.

Compressor Unloading
Capacity control by compressor cylinder unloading is when one or more cylinders of the compressor
is de-activated. (See chart D for compressor unloading.)

Hot Gas Bypass
Discharge bypass valves respond to changes in downstream or suction pressure. When the
evaporating pressure is above the valve setting, the valve remains closed. As the suction pressure
drops below the valve setting, the valve responds and begins to open. As the suction pressure
continues to drop, the valve continues to open farther until the limit of the valve stroke is
reached. As the suction pressure rises, the valve begins to close.

Without Remote Bulb
To adjust the HGBP valve (without remote bulb), remove the cap and turn the adjustment screw
with a 5A6rt hex wrench. A clockwise rotation increases the valve setting while a counter-clockwise
rotation decreases the setting. When the refrigerant solenoid de-energizes for pumpdown, the
HGBP solenoid also de-energizes closing the valve and allowing the system to pumpdown. (See
Figure 4)
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With Remote Bulb
To adjust the Remote Bulb valve, remove the protective cap from the remote bulb and turn the
adjustment screw with a 3/6" hex wrench. A clockwise rotation increases the valve setting while
a counter-clockwise rotation decreases the setting. (See Figure 5)

External Equalizer
Solenoid Valve

Evaporator

Hot Gas Diharge

External Equalizer
Solenoid Valve

Evaporator

Figure-4 Figure-5

(Illustrations courtesy of Sporlan Valve Co.)

Caution: See Head Pressure Control page 19.
It is necessary to maintain the head pressure high enough to have sufficient heat to

maintain evaporator temperature above freezing.

Note: Some applications require both compressor unloading and HGBP capacity control.

High Pressure Cut-Out
The high pressure cut out is pre-set in accordance with the type of condenser, water cooled or
air cooled. The recommended hi-pressure cut out settings take into consideration the spring
loaded high pressure relief valve settings which are as follows: Chart (A)

CHART (A| HIGH PRESSURE CUT-OUT PRESSURES

CONTROL
CUT-OUT PRESSURE SETTINGS (psig)- R.22

Pressure Relief Valve

Water Cooled Air Cooled

High Pressure Cut-Out 275 350

300 400

Low Pressure Cut-Out
The operational scheme of the equipment determines the cut in and cut out settings of the low
pressure switch. Chart (B)

CHART (B)

EVAPORATOR

Shell S Tube Types
Direct Exponsion Type

TYPE

LOW PRESSURE CUT-OUT PRESSURES
PRESSURE SETTINGS (psig) R.22

Cut Out Cut In

30 60

50 60
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Head Pressure Control
Where provided on the unit, the fan switch is used to delay condenser fan operation until
adequate condensing pressure is reached. In low ambient conditions inadequate condensing
pressure may contribute toward poor overall unit performance since the drive on the refrigerant
at the expansion valve is dependent upon the condensing pressure. Chart (C)

CHART (G)

TYPE

Air Cooled (w/Conn. On

Air Cooled (w/Conn. On Rec.)

Water Cooled

CHART (D)

HEAD PRESSURE CONTROL
CONDENSER FAN OPERATION PRESSURES (psig) R- 22

Out In

175 265

170 225

175 215

COMPRESSOR UNLOADING 8, HOT GAS BYPASS

CONTROL
OR

COMBINATIONS

PRESSURE SETTINGS (psig)

Ist Step 2nd Step HGBP

Step 63 to 75

2 Step 67 to 79 62 to 74

Compressors

Most all Governair units have semi-hermetic and/or direct drive compressors. These are equipped
with oil pumps giving a positive lubrication. An oil safety switch is installed with each compressor.
If the oil pump loses pressure, the oil safety switch senses the loss of the pressure and shuts the
compressor off. The oil safety switch is a manual re-set. Should the oil safety switch shut the
compressor off for any reason, check the complete system for the reason it tripped.

Caution: All Governair equipment has a continuous pump down cycle during normal operation.
When the oil safety switch trips, the compressor stops immediately and does not
pump down. Therefore, extreme caution must be taken in re-setting the oil safety
switch to prevent liquid slugging of the compressor.

Note: See Trouble Shooting Guide for possible causes of oil safety switch tripping.



Low Pressure
Bellows

Oil Pump
Connection

$chrader Valve

High Pressure Crankcase
Bellows Connection

Overload Protection

Solid State Module (Compressor)

The Solid State Sensor Motor overload protection applies only to Copeland compressors. This
system gives the Quick Response Temperature Sensing and, in addition, gives low voltage and
short cycling protection. It also provides a major improvement in motor protection under single
phase conditions.

Warning: See Trouble Shooting Guide for checking compressor for suspected defective solid
state sensors.

Overload Relays (Motors)
Thermal overload relays are used to protect motors from excessive heat resulting from sustained
motor overload, too rapid cycling and stalled rotor. The percentage of overload determines the
length of time required to open the circuit.

Manual reset relays are the recommended method of positive motor protection devices.

The ambient compensated overload relay is used because the motor is in a constant ambient
temperature and the control is in a varying ambient temperature. The relay responds to the
motor current only and compensates for the ambient variation at the control. The compensated
bimetal overload relay provides a constant trip time in ambient temperatures from -20 F to

+ 170 F for a given heater rating.

The overloads have a visual trip indicator to help inform the maintenance personnel that an
overload has occurred. A manual test button is provided to test the operation of the 3 pole
overload relay control contacts. They also are provided with a plus and minus 15% nominal trip
current adjustment.



Normal temperature rise inside the enclosure has been taken into account in selecting the NEMA
Class 10 Dual Element heater.

Condenser Fans:

Most all fans supplied by Governair are of the propeller blade type. However, at times squirrel
cage type fans will be supplied.

It is mandatory that all belts be maintained at the correct tension. See page 44 for setting correct

belt tension.

Note: For lubrication See Lubrication Section.

Condenser Fan Motors

See Motor Section, also Lubrication.



owcr8
All blower wheels should rotate freely and should be rotated by hand and the blower hub set
screws retightened prior to actually starting the blower If the blower wheel has shifted in ship-
ment, it may be corrected by:

1. Loosening the bearing collar set screws and moving the blower and shaft to correct. Then
retighten bearing collar set screws.

CAUTION: This may cause the belts to be misaligned which will require realignment.
2. Loosen the blower hub set screws and move blower wheel to correct.

CAUTION: Do not operate the blower if there is undue vibration. Such operation can result
in bearing failure, sprung shaft, or other serious damage.

Forward curved and backward curved blowers having either spring or rubber-in shear isolation,
will have wood shipping blocks between the blower frame and the unit base.

The shipping blocks must be removed and the locking nuts on the spring isolators adjusted so
that the assembly rides free and properly absorbs the vibration of the fan assembly.

Bearings may be replaced on either assembly by removing two pillow block bearing bolts,
loosening two Allen set screws in the concentric locking collar and sliding the bearing off of the
shaft. Bearings are self aligning.

Blower wheels are removed from the forward curved scroll by removing the cutoff in the blower
outlet, loosening the bearing and blower wheel set screws to remove the shaft. Remove the wheel
through the blower outlet.

Blower wheels are removed from the backward curved blowers through the side of the blower
scroll.

1. Remove the bearing and bearing support.

2. Remove the inlet cone.

3. Remove the wheel through the side of the scroll. See page 23.

Motors
All motors contained in Governair units have been phased at the time of inspection and testing.
Should you find the fans or blower wheels operating in a reverse direction, interchange two main
supply lines (3 PH.). Do not interchange leads on the motor starters.

Forward Curved Fan Without
Spring Isolators

Backward Curved Fan With
Spring Isolators
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C-ggCERNAIR

INSTRUCTIONS TO DISASSEMBLE AND REASSEMBLE LARGE SIZE FANS
Step Procedure

1. R funnel bolts @, split housing bolts Q Q and flat

stock Q Covering housing split.

2. Remove top half of housing/.
3. Remove linkage botts /
4. Remove bearing csps Q

CAUTION: Bearing caps Q MUST be marked and placed back the

bearing. Caps ARE NOT interchangeable reversible.

DO NOT bearmg base Q from bearing bars Q
CLOSELY follow bearing manufacturers instructions included with
packing list.

5, Lift wheel ( and shaft () assembly. Support assembly while bearing

bars Q being removed.

6. Remove bolts and bearing bars (
7. g bearing r’aces Q from shaft(

CAUTION: Bearing Q be marked and placed back the

shaft ( exactly it off. Use spanner wrench steel

drift inner locking

8. Remove (--and pull funnels Q from fan.

9. Lift wheel ( nd shaft ( assembly of unit.

TO REASSEMBLE UNIT REVERSE ABOVE PROCEDURE.

’rBACKWARD INCLINED AND AIRFOIL

NOTE: When assembling bearings inner clearances be feeler guage
tolerances (see bearing instruction sheet.) It is

recommended that representative of bearing company be present
for bearing re-assembly. Bearing warrant’/is void if this is done.

FANS



Backward Inclined and Airfoil Fans
Motor amperage should be checked after the connecting duct work is installed and an air check
made on the air distribution system. Only in those cases where the air flow at the outlets is
insufficient to meet specifications should the blower speed be changed. The proof of proper
motor amperage draw lies not within the motor amp reading, but rather with the effect produced.
If the air flow is sufficient at the outlets, do not alter blower speed to bring the motor HP up
to nameplate rating. Quite often the motor sizing may fall on the liberal side of the actual re-
quirement and to change speed merely to utilize the HP capacity of the motor may introduce air
circulation problems in the conditioned area as well as in the unit. Be certain to check the motor
nameplate for the maximum amperage draw.

Belts
Belts should be checked for correct tension at start up and should be checked again after one
week of operation. On multiple drive adjustable pulleys, the pitch depth should be checked and
equated to insure identical belt travel, power transfer and wear. Adjustable motor bases, either
hinged or sliding type, are provided for easy belt adjustment. See section "Belt Adjustment".

Pulley and Drives
Motor pulleys both adjustable pitch, fixed pitch, and blower shaft pulleys are locked in position
with either set screws or split taper lock bushings. It is mandatory that all set screws and/or taper
lock bolts be checked for tightness and alignment before putting equipment into operation.

All drive belts must also be checked for proper tension. See section "Belt Adjustment."

NOTE: An incorrectly aligned and tensioned belt can substantially shorten belt life, overload
blower and motor bearings shortening their life expectancy and a belt tensioned too tight
can overload the motor electrically causing nuisance tripping of the motor overloads
and/or motor failure.

For pulley adjustment, removal and installation see page 25, 26 and 27.
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Sheaves With
Split Taper Malleable Bushings

A. This key guides bushing into sheave. It provides extra safety and a positive drive.

B. Bushing barrel and bore of sheave are tapered. This assures concentric mounting and a true

running sheave.

C. Three cap screws, when tightened, lock bushing in sheave.

D. Bushing is split so that when the locking cap screws force bushing in tapered bore, the bush-
ing grips the shaft with a positive clamping fit. This will withstand vibration and punishing
loads without being loosened.

E. Sheave and bushing assembly is keyed to shaft and held in place by compression. This
gives added driving strength.

F. Sheave is easily removed from shaft by inserting and tightening two of the cap screws in the
tapped holes in the bushing flange. This forces the bushing loose from the sheave and re-
leases the compression so that the entire assembly will slide from the shaft.

WARNING Do not attempt to pull bushing flange flush with hub end. There should be "to 1/4" clearance when tightened.

MVP* Variable Speed Sheaves
Ajustmen,tand Cleaning-Instructions

ADJUSTABLE FIXED
CENTER FL d" CENTER FLy,AtOp

Pitch ameter Adjusent Instructions
1. Slack off all Belt Tension b7 moving motor towards driven shaft until Belts are free of grooves.
r easiest adjustment, remove the Belts om the grooves.
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2. Loosen both Locking Screws "A" in Outer Locking Ring, but Do Not Remove Them From
The Sheave,

(There is a gap of approximately 1/32" between Inner and Outer Locking Rings. This gap must be main-

tained for satisfactory locking of the Sheave. If the Locking Screws "A" are removed by accident and gap
is lost, screw the Outer Locking Ring down until it touches the Inner Locking Ring. Then back off the
Outer Ring to turn until the screw holes are lined up in the Inner and Outer Locking Rings. Re-
insert Locking Screws "A" but do not tighten them until after adjustment is made.)

3. Adjust Sheave to desired Pitch Diameter by turning Outer Locking Ring.

(Any Pitch Diameter can be obtained within the Sheave range. One complete turn of the Outer Locking
Ring will result in .233" change in Pitch Diameter)

DO NOT OPEN "B" SHEAVES MORE THAN 4 TURNS FOR "A" BELTS OR 6 TURNS FOR "B"
BELTS. DO NOT OPEN "C" SHEAVES MORE THAN 9 TURNS. DO NOT OPEN "D" SHEAVES
MORE THAN 13 TURNS. DO NOT OPEN "5V" SHEAVES MORE THAN 6 TURNS. DO NOT
OPEN "8V" SHEAVES MORE THAN 8 TURNS.

CAUTION:
SHEAVES SHOULD NOT BE ADJUSTED IN EITHER DIRECTION TO THE POINT WHERE MOV-
ABLE AND STATIONARY FLANGES ARE IN CONTACT.

4. Tighten BOTH Locking Screws "A" in the Outer Locking Ring.

5. Replace Belts and move motor away from driven shaft to apply sufficient Belt Tension to pre-
vent slippage. Check speed. If further adjustment is needed, repeat the steps above.

Caution: Do not loosen any screws other than the two LOCKING Screws "A" in the Outer
Locking Ring. These screws should be loosened only while the drive is at rest and ad-
justment is being made. They must be tightened securely before drive is operated.

To Strip Sheave for Cleaning
1. If it becomes necessary to clean dirt, lint, etc from the Sheave, it can be disassembled by re-

moving the three Capscrews "B" in the Stationary End Flange of the Sheave (opposite the
Locking Rings). After this is done, the Center Flange Assembly can be removed as a unit by
loosening Locking Screws "A" and backing off the Locking Rings until they are disengaged
from the threaded end of the Barrel.

2. Clean Sheave Barrel and bore of Center Flange Assembly. If it is necessary to use an abrasive,
use only fine grit emery cloth. Do not use a file. If Stationary End Flange or Keys are removed
from Barrel, be sure they are reassembled as shown below:

3. After cleaning, wipe a thin film of high quality rust inhibiting grease, such as TEXACO
THREAD-TEX over the Barrel.

4. To reassemble, line up keyways of the Center Flange Assembly so that the keyway extending
through the Adjustable End Flange goes over the long key. Place the Center Flange Assembly
over the Barrel. It may be necessary to move each flange slightly to line up the keyway with
the key in the Barrel.

5. When Center Flange Assembly has been placed over Barrel, turn Locking Rings to engage
thread on Barrel. Screw Locking Rings onto Barrel thread until Center Flange Assembly is tight
against Stationary End flange, then back off turn.



6. After Sheave is assembled in this position, reinsert Capscrews "B" with lock washers and
tighten. Sheave is now ready to readjust for operation.

Caution: Do not remove any screws other than those marked in sketches. This Sheave
has been finished grooved and balanced after assembly for true running and quiet op-
eration. Further disassembly offers possibility of Center Flanges being mixed up, which
will create unbalance and groove run-out.

 sk rMounting and Adjusting

VARIABLE PITCH KEY TYPE SHEAVES

inle Groove

Key "E" projects to
provide a grip for
moving.

Do not operate sheave
with flange projecting
beyond the hub end.

Mounting:
1. All sheaves should be mounted on the motor or driving shaft with the end containing the set-
screw "A" toward the motor.

2. Be sure both driving and driven sheaves are in alignment and that shafts are parallel.
3. Fit internal key "D" between sheave and shaft, and lock setscrew "A" in place. Wrench Torque

110" lbs. min. -130" lbs. max.

Adjusting:
1. Loosen setscrews "B" and "C" in moving parts of sheave and pull out external key "E". (This
key projects a small amount to provide a grip for removing.)

2. Adjust sheave pitch diameter for desired speed by opening moving parts by half or full turns

from closed position. DO NOT OPEN MORE THAN FIVE FULL TURNS FOR "A" BELTS
OR SIX FULL TURNS FOR "B" BELTS.

3. Replace external key "E" and tighten setscrews "B" over key and setscrews "C" into keyway in
fixed half of the sheave. Wrench Torque 110" lbs. min. 130" lbs. max.

4. Put on belts and adjust belt tension (Do not force belts over grooves.)
5. Future adjustments should be made by loosening the belt tension and increasing or decreasing

the pitch diameter of the sheave by half or full turns as required. Readjust belt tension before
starting drive.

6. Two groove sheaves must have both halves adjusted by the same number of turns from closed
position to insure the same pitch diameter.

7. Be sure that ALL keys are in place and that ALL setscrews are torqued properly before starting
drive. Check setscrews and belt tension after 24 hours service.

8. Recheck motor running load amps with motor name plate R.L.P.
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Lubrication
Motors: check the name plate of each for proper lubricant to use. If no lubrication instructions
are on the motor name plate the following lubricating instructions are to be followed.

Motors are equipped with double-shield ballbearings* having sufficient grease to last indefinitely
under normal service. Where the motor is used constantly in dirty, wet or corrosive atmospheres,
it is advisable to add one quarter ounce of grease per bearing every three months. Use a good
quality rust inhibited polyurea based grease, such as Chevron SR 1.

When greasing the bearings, keep all dirt out of the area. Wipe the fittings completely clean and
use clean equipment. More bearing failures are caused by dirt introduced during greasing than
from insufficient grease.

*The blower end bearings of 143T and 145T motors are sealed bearings and need no greasing.

CENTRIFUGAL FAN
MAINTENANCE

AND LUBRICATION
BtgARLNG-LUBRICATtONtNSTRUCTIONS

Bearing Types
Governair typically furnishes one of three basic bearing types for centrifugal fans ball bearing, spherical roller bearing, spherical roller
bearing with split housing. The bearing type and manufacturer are indicated each bearing.

Operating Conditions
Bearings should not be located in the airstream an environment with heavy concentration of abrasive elements. Governair does NOT
recommend grease lubricated bearings for ambient temperatures above 200 E For information water, oil cooled bearings contact

the factory.

Grease Selection
Various types and brands of grease suggested below and the following pages. The brands suggested for your specific bearing type

and application can be used. In all should avoid mixing different brands of grease.

Initial Greasing
All standard bearings provided by Govemair should be purged and relubricated before operation. Using the approved grease equiva-

lent, lubricate the bearing and housing reservoir through the pressure lubrication fitting. Complete greasing is assured if grease is worked in

side of the bearing until grease appears both sides. If the bearing will be operated at less than 150 RPM, and in dirty
ditions, grease is desirable. The bearing will discharge grease through seals after short period of operation, h is not necessary

to replace this initial discharge because leakage will when the excess grease is worked out.

Relubrication
The initial greasing interval can be determined by the conditions bearing instructions which follow. By carefully observing the condition
of the grease expelled from bearings at the time of relubrication, it be determined whether the maintenance schedule should be
altered. When regreasing, avoid mixing different brands of grease.

P(TI(UN

::1 L- "1
OI$TER-PGI.Y(ST(R

--I0

femperature Range for Greases

Ball Bearing

Spherical Roller Bearing
With Split Housing

Spherical Roller
Bearing
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Operating
condition

Grease Lubrication Chart

Dirt Moisture

Fairly
clean

Moderate

extremely
dirty

Fairly
clean

None

None

Heavy
moisture

and direct

splash

None

None

Bearing
operating

temperature

32F 120F.
120F. 160F.
160F. 200F

32oF. 160OF.

160OFto 200OF.

32F. 200F.

Greasing
interval

6 12 months
months
weeks

weeks

week

week

Use grease equivalent

these grades

Phillips Petroleum Co.
Philube L"

Master Lubricants Co.
Lubrike M-3 Spec

Atlantic Refining Co.
Atlantic 62

Imperial Oil Ltd Andok 280

Standard Oil Co. lind.)
Amelith

Sun Oil Co Sunoco 844-X
New York & New Jersey Lubricant Co

F-925
Mobil Oil Co

Mobilux

Remarks

Customer should provide
flinger place hood

bearing housing
and fasten disc
shaft just inside of
hood shaft opening
Consult Link-Belt.

Determined by fie- Shell Oil Co.
32F. 200F quent inspection Alvania EP2

of installation. Mobil Oil Co
Sovarex grease L-I

Mobil Oil Co.
Consult Link-Belt Mobilgrease BRB Zero

32F, 40F Application Texas Co. Cold storage
Engineering 2324 Uni Temp Ep

Over 200F Consult Link-Belt Special lubrication may be required. A different Link-Belt
below 40F. Application Consult Link-Belt. bearing be

Engineering quired using oil
lubricant,

[] Frequency of regreasing will depending the hours of operation, temperature and surrounding conditions

Storage
Bearings which to be stored idle for extended period of time
should be wrapped in neutral grease-proof paper, foil plastic film.
Compounds be recommended by the bearing manufacturer to provide
protection for several months to several years. During storage the bearings
should be rotated monthly to prevent corrosion. After long-term storage,
grease should be purged from the bearings and fresh grease injected prior
to start up.

SEAL MASTER BALL BEARING UNITS
prelubricated.., ready for immediate use

RELUBRICATE WHILE RUNNING IF POSSIBLE.
IF RELUBRICATING WHILE IDLE, ADD ONLY

4 SHOTS WITH HAND GUN
USE GREASE, NOT OIL

SUGGESTED INTERVAL

Speed Tcmoeralure Cleanliness Greasing Interval

0-100 RPM TO 140F. CLEAN 6-12 MONTHS
IOl-1500PRM TO 140F. CLEAN 2-6 MONTHS
ANY SPEED TO 140F. DIRTY WK.- MO.
ANY SPEED TO 200F. DIRTY DAILY 2 WK.

IF ABNORMAL CONDITIONS EXIST CONSULT
SEALMASTER ENGINEERS FOR

RECOMMENDATIONS

SEALbIASTER BEARING DIVISION

STEPHENS-ADAMSON MFG. CO.
AURORA, ILL. LOS ANGELES, CAL. BELLEVILLE, ONT.

Instructions for Specific Bearings
Below and the following pages are copies of the lubrication instruction
labels similar to those for the standard bearings provided by Governair If
additional information is required for these other bearings provided by
Governair, contact the bearing manufacturer directly.

ASSEMBLY AND LUBRICATION INSTRUCTIONS
FOR FAFNIR RELUBRICATABLE MECHANISEAL & PLYASEAL

TRANSMISSION UNITS

INSTALLATION

LOCATE ASSEMBLED UNIT TO
POSITION AND LINE-UP SHAFT
CAREFULLY FAFNIR SELF-
ALIGNING UNITS WILL AUTOMAT-
ICALLY COMPENSATE FOR MIS-
ALIGNMENT. BUT SHAFT MUST BE
STRAIGHT BOLT UNIT SECURELY
TO SUPPORTING STRUCTURE

SLIDE COLLAR AGAINST CAM END
OF INNER RING ENGAGE CAMS BY
ROTATING COLLAR UNTIL SLIDES
OVER CAMMED END OF INNER
LOCK COLLAR BY TAPPING LIGHTLY
IN DIRECTION OF SHAFT ROTATION
TIGHTEN SET SCREW DISASSEMBLE
LOOSEN SET SCREW AND TAP COLLAR

DIRECTION OPPOSITE SHAFT
ROTATION

LUBRICATION
BEARINGS HAVE BEEN FACTORY PRELUBRICATED WITH HIGH QUALITY GREASE AND
FOR NORMAL CONDITIONS OF SERVICE REQUIRE NO FURTHER LUBRICATION.

NORMAL SERVICE IS CONSIDERED AS OPERATION IN A CLEAN DRY ATMOSPHERE
AT TEMPERATURES BETWEEN -20F and 180F AND AT SHAFT SPEEDS UP TO 2100
FT. PER M[N

WHERE SERVICE IS ABNORMAL WITH RESPECT TO SPEED. TEMPERATURE OR EXPOSURE
TO CONTAMINATION. OR EXTREMELY LONG LIFE IS REQUIRED. PERIODIC RELUBRI-
CATION MAY BE ADVISABLE.
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SHAFT SIZE

INCHES

1/2 thru 6 6 6

1-1/16 thru 1-7/16 6 6 6

1-I/2 thru 1-3/4 6 6 6

7-7/8 thru 2-3/16 6 6 4

2-1/4 thru 2-7/16 6 4 4
2-1/2 thru 3 6 4 4
3-7/16 thru 3-1/2 6 4 2

3-15/16 thru 4 6 4 2

Lubricate with equivalent to:

Shell Alvania EP Grease No. 2
Texaco Molytex Grease No. 2
Mobil Mobilux EP2

OPERATING SPEED (RPM)

RELUBRICATION CYCLE (MONTHS)
6 6 6 4

6 6 6 4

4 4 2 2

4 2 2

2 2

2

4 2 2

4 2

2

Gulf Gutfcrown Grease No. 2
American Amolith Grease No.

For operating temperatures below 32F above 300F consult manufacturer.

Condition of temperature, moisture, dirt will require frequent lubrication cycle. Use sufficient volume of grease to purge
the seals. Rotate bearings during relubrication where good safety practice permits. For corrosion protection, lubricate upon shutdown.
Rotate bearings monthly during fan storage.

I?d!CO,MMENI)II) LLTI,I?,ICATI()N SCt IEI)L;LI; I:OR
FMC/LINK.BELT SERIES 300 BALL BEARINGS
USED ON IORIZONTAI. MOUNTEI) FANS

SHAFT SIZE OPERATING SPEED {RPM)

INCHES 500 1000 1500 12000 2500 13000 13500 4000 4500 5000

LUBRICATION CYCLE {MONTHS)

5/8 thru

1-1/8 thru 1-1/2

1-5/8 thru 1-15/16

2 thru 2-1/2

2-11/16 thru 3-3/16

3-7/16 thru 3-15/16

6 6 6 6 4 4 4

6 6 6 4 4 4 2

6 6 6 4 4 2 2

6 6 4 4 2

6 4 1/2

6 4 2

Lubricate with the following greases their equivalent:
Shell Alvania EP Grease No. 2
Texaco Molytex Grease No. 2
Mobil Mobilux EP2

4 2

2 2

Gulf Gulfcrown Grease No.
American Amolith Grease No. 2

If bearings subjected temperatures below 32 above 200F, consult fan manufacturer for proper
lubrication.

Apply sufficient grease when relubricating to purging of grease at seals.

Increase the frequency of relubrication in conditions of abnormal moisture dirt.

Lubricate for extended shutdown storage and rotate shaft monthly for corrosion protection.

601-64 272 FMC CORPORATION LINK-BELT BEARING DIVISION INDIANAPOLIS, INDIANA



Grease lubrication schedule
Link-Belt(R) spherical roller bearings Series B22400 and B22500
For use on horizontal shaft equipment

Shaft sizes

Inches MM
3/4- 25

1-1/8- 1-1/4 30

1-7/16- 1-1/2 35

1-5/8- 1-3/4 40

1-15/16 2 5-50

2-3/16- 2-1/. 55

2-7/16 2-1/2 fi0

2-11/16 3 65-75

3-3/16 3-1/2 50-85

3-11/16-4 90-100

4-3/16 4-1/2 100-115

4-15/16 5 125

Amount of

8rease

IN CM
0.39 6.4 6 6 6 4

0.47 7.7 6 6 4 4

0.56 9.2 6 4 4

0.80 13.1 6 4 2 2

0.89 14.6 6 4 2

1.09 17.9 6 4 2

1.30 21.3 4 2

2.42 39.7 4 2

3.92 64.2 4 2

5.71 93.6 4

6.50 106.5 4

10.00 163.9 2 1/2

Operating speed (rpm)

500 t1000 11500 ]2000 12200 12700 13000
Lubrication cycle (months)

3500 4000 4500

4 4 2 2

2 2

2 1/2

1/2

These guidelines for usage applications approved by FMC.

Lubricate with multi-purpose roller bearing NLGI Grade 2 grease having inhibitors, anti-oxidant
additives, and minimum oil viscosity of 400 SSU at IO0F. For operation requiring monthly less cycle the
grease should also be suitable for temperatures up to 250F continuous, dynamically stable and must

churn whip.

Some greases having the desired properties

American Rykon Grease No. 2 EP, Mobil Mobilgrease 28, Texaco Molytex EP2 grease.

If bearings subjected to temperatures below 32 above 200F, consult equipment manufacturer for proper
lubrication.

Conditions of vibration exceeding to mils, moisture dirt will require frequent lubrication cycle
special lubricant selection. Rotate bearings during relubrication where good safety practice permits.

Lubricate bearing prior to extended shutdown storage and rotate shaft monthly aid corrosion protection.

601-65-084 FMC C,rpration BearmR Dtvision [ndianapli, lndi.na 46206



SKF SPHERICAL ROLLER BEARINGS
RELUBRICATE ON THIS SCHEDULE UNDER NORMAL OPERATING CONDITIONS

LUBRICATION NOTES
The upper half of the housing has tapped holes 30 from the vertical

line One hole is in the of the housing the other is the side

Lubricate through the hole for spherical roller bearings with W33 feature

Iwith groove around the ringl and lubricate through the side hole for self-

aligning ball bearings and spherical roller bearings without W33 feature twithout
groove around ring1 ThB B important The lubricant will get the
hearing i[ is apt,lied through Ihe hole when bearing without the grooved

GREASE LUBRICATION: If grease is used lubricant it should be smeared

between the rolling elements and worked in. The lower half of the housing should

be packed 1/3 1/2 full
BALL BEARINGS: An apparent channeling grease with ASTM penetranon of

190 minimum should be used.
ROLLER BEARINGS: Greases be used should have ASTM penetration

above 300 and should channel

GREASE CLASSIFICATION

CLASS TYPE OF BASE

OIL VISCOSITY
NLGI {2}

SAYBOLT SECOND (Approx SSU
GRADE

@ 100F @ 210F

A Lithium Equal 200-500 48-55 0

B 400-600 58-68

C 800-1000 75-82

D Lithium Only 800-1000 75-82

TYPE OF GREASE & RELUBE CYCLE RECOMMENDED

Operating Grease Class Requirement IFrom Above Suggested {8}

Temp Chart for Different Speeds 13) Relube Cvch-"

of Brg. 141 Low {5} Medium High

0-70 A B A B 0-12 months

70-120 B C {O} B C 6-12 m,mrhs

120-160 B C 16) C D D 17t 2-3 weeks

160-200 C C D D 17} 1-4 weeks

Calcium Complex Greases Not Recommended For Sphcr. al Roller Bearings

{2} National Lubricating Grease Institute Consislency Code

l Definhion of speed categone

Low Up !4 of catalog speed limit for _.,tacit o1] [ubianon

Medium % 2 catalog speed limit for t}il lubicanon

High te full catalog speed limit for static oil luhricanon

{4} Consult SKF Engineering if temperature below 0 above 200F

{5l Extremely slow speed, will require special consideration d loads high

16 Use type "C" where load is heavv. 15.000 hours bating hie less and/or

speeds less than 100 RPM
{7} Consult SFK Engineering Grease lube normally recommended under

this combination of operating condition.

18} Clean Dry applications only

For moderate conditions of dirt and/or cycle of months

For conditions of dirt and/or cycle of week

Vertical applications normally require shorter than normal rclube cycle

{9} Never mix greases with unlike bases

{10} Remove old grease least
*Under all conditions, application should be checked the SKF lubrcam

film parameter found in the Engineer Date Catalog



SAF 225/226 SPIT HOUSING PILLOW BLOCKS WITH SKF SPHERICAL ROLLER BEARINGS

RELUBRICATE ON THIS SCHEDULE
GREASE ADDED AT

SPEED {R.P.M.) EACH INTERVAL
(OUNCES}

PILLOW
BLOCK PILLOW BLOCK
NUMBER SHAFT SERIES

225/226 Dt. 300 500 700 900 1100 1300 1500 1800 2400 2700 3000 225 226

09 1-7/16 6775 3995 2800 2140 1715 1425 1210 980 690 595 515 0.35 0.52
10 1-11/16 6400 3760 2630 2000 1600 1325 1120 900 625 535 515 0.37 0.79
11 1-15/16 O 6070 3555 2475 1880 1495 1230 1040 830 565 480 410 0.45 0.93
13 2-3/16 5530 3215 2220 1670 1320 1075 900 705 465 385 320 0.67 1.21
15 2-7/16 5090 2935 2010 1495 1170 945 780 600 375 300 0.72 1.58
16 2-11/16 > 4900 2810 1915 1420 1105 885 725 550 330 260 0.83 1.77
17 2-15/16 4720 2700 1830 1345 1040 830 670 505 295 0.97 1.94
18 3-3/16 4560 2590 1750 1280 980 775 625 460 1.15 2.19
20 3-7/16 4265 2400 1600 1155 875 675 535 380 1.49 2.82
22 3-15/16 4010 2230 1465 1045 775 585 450 300 1.91 3.45
24 4-3/16 3780 2075 1385 940 680 505 370 2.24 4.02
26 4-7/16 ’CO 3575 1935 1235 845 595 425 300 2.65 4.68
28 4-15/16 3385 1805 1130 755 515 350 3.06 5.50
30 5-3/16 3210 1685 1035 670 440 280 3.54 6.21
32 5-7/16 3050 1575 940 590 365 4.17 6.97
34 5-15/16 2900 1470 855 515 295 4.79 7.77

Notes: 1. Lubricate with Grade 2 lithium or non-soap base grease having oil viscosity of 500-1000 SUS at lO0F.
2. Should bearing operating temperature be below 32F. above 200F. consult fan manufacturer for lubrication recommendations.
3. Clean and repack annually.
4. If fans to be stored after arrival at job site, bearings should be immediately relubricated and shaft rotated monthly for corrosion protection.

Ai.r Filters
All filters are shipped loose in boxes inside of unit. See packing list received with each unit showing
what section of unit filters are shipped in. It is mandatory that filters be installed in the filter frames
of each unit before putting the unit into operation to protect the coils and keep them clean.

Upstream access filter frames have a removable section of the frame secured in place with sheet
metal screws. It is necessary to remove this section for each horizontal row offilters, install the filters
and secure the removable frame section back in place.

Side access slide filters have a side plate to the filter frame secured on with sheet metal fasteners.
The opposite side is hinged. Remove the fasteners, swing open side plate, slide filters into filter
frame, close side plate and re-install sheet metal fasteners.

Due to the wide variety of bag filters, hepa filters, roll filters and odor removing filters it is not
possible to cover all of them in this manual. However, when these filters are supplied installation
instructions are shipped with each type.

Caution: Ifequipment is to be run during construction, roll filter media installed across the return
air opening should be used as a temporary filter and changed frequently.



Door Latch

Remove shipping set screw before attempting to open door.

The first quarter turn of the latch handle engages the flange, and during the next quarter turn

not only does the bevel on the flange impart compression amounting to s/3z", but a stud on the
latch handle works against a cam in the latch barrel pulling in the striker another ". In other
words, total compression of over R" is provided by this latch.

The door handle should be checked for proper adjustment so that the door makes a positive seal
against the door gasket. To adjust door handle, loosen locking set screws, move flange to desired
position on latch shaft, retighten locking set screws.

Door Gaskets

3/16" x ’ closed cell door gasketing is applied to the door frame opening. At time of startup,
the door frame and gasketing should be inspected for possible damage by workmen during the
hookup of the equipment.

Dampers

Cautions Dampers, operators, controls and linkage must be checked prior to applying power to

the operators making sure nothing will obstruct the operation of the darners. Do not

over-drive damper operators as this may cause damage to the dampers.

Multizone Damper Motor

Function: Positions zone dampers in response to zone thermostat. One end switch from each
motor should be connected in series to prevent heating source from operating until at least one
zone is calling for heat.

Location: Discharge end of unit above or below dampers.

Fresh Air Return Air and Exhaust Air Damper Motors

Function: One or more damper motors operate outside air, return air and exhaust air dampers,
which function in response to mixed air thermostat or through mixed air lock out to minimum
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position. Spring return on damper motors close outside air dampers, close exhaust dampers and
open return air dampers when there is no power to the motors.

Location: Mixed air section, return air section and/or exhaust air section.

Minimum Position Potentiometer (If Supplied)

Function: To maintain minimum outside air setting when energized. Position may be tailored
to suit individual job.

Location: Inside of damper motor in mixed air section or in remote control panel.

A good check-out should guarantee that:

1. The motor operates the load properly.
2. The motor responds properly to a controller.
3. The motor returns the damper to the starting position whenever power to the motor is

interrupted.
4. There is no binding or stalling of the motor as the motor travels through its entire range.

Note: To simplify checkout procedure it is suggested that an auxiliary potentiometer be sub-
stituted for the controller. This may be obtained through your local controls supplier.

Enthalpy Control or Economizer Change Over Thermostat

Function: To drive fresh air dampers and exhaust air dampers to the minimum or closed position
and the return air dampers to full open position. When the outside air temperature is below the
setting of the control the fresh air dampers, return air dampers and exhaust air dampers are in
full economizer cycle operation.

Location: Return air section with the sensing element extending into the fresh air section.

Parts Replacement Ordering

Due to the variation of components supplied with this type of equipment, it is not possible to
publish a generalized parts list. When requesting replacement parts, the following information
must be given:

1. Complete Governair nameplate data such as model and serial number.

2. Name of part, giving full description, including model and serial number, if available.

Coils

Chilled Water and Direct Expansion Coils:

Chilled water and direct expansion coils must not exceed 600 feet per minute to prevent conden-
sate water from being pulled off the coil and outside the condensate drain pan. Air velocity of
500 feet per minute is more desirable.

The static pressure drop across each coil will change with the number of rows deep and other
design conditions. Consult the written submittal for each unit on each job.

Note: 1. For condensate drain traps, see Table of Contents under "Drain Traps."

2. For winterizing see Table of Contents, "Freeze Protection of Coils:’
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Hot Water Coils

The static pressure across hot water coils will change with the number of rows deep and fins
per inch. This also is closely related with the temperature rise desired leaving the coil.

The temperature rise of the air leaving the coil is also dependent on the airflow across the coil,
the gallons of water flow through the coil and the entering water temperature into the coil.
Consult the submittal for each specific job for the above information.

Note: When using ethylene glycol or other antifreeze solutions, consult Governair for the required
de-rating ofeach coil. It will be necessary to give the percentage ofethylene glycol required.

Winterizing See "Freeze Protection of Coils."

Steam Coils

The static pressure drop across steam coils will change with the number of rows deep and fins
per inch. Consult the submittal issued for each specific unit for above information.

DTH Steam Coils are commonly called non freeze coils. Caution: There is no coil that is absolutely
free from freezing.

Winterizing See Table of Contents "Freeze Protection of Coils."

Piping & Control

Consult the job specification for the specific piping requirements for each unit.

Freeze Protection of Coils

All chilled water, hot water and steam coils can be damaged during freezing weather. Pre-
cautionary measures must be taken to prevent freezing such as:

1. Draining each coil and related piping, making sure that all low areas also drain.

2. After draining, flush coils with an antifreeze solution such as ethylene glycol. A solution of 50%
ethylene glycol and 50% water will protect from freezing to approximately 35 F below zero

at sea level.

3. In case of unit shutdown during winter operation, such as unit power failure, night shutdown
and weekend shutdown the controls must be installed so the valves will go to the full heat
position, all fresh air dampers and exhaust dampers go to the full closed position, and all return
air dampers go to the full open position. The water circulation pumps must keep circulating
water through the coils and/or auxiliary heat must be maintained within the unit cabinet.

Condenser Coils:

Condenser coils must be kept clean at all times. Debris such as paper, cottonwood lint, etc.

restricting the air flow across the coil must be removed at once. Dirty coils and restricted air flow
will cause nuisance tripping of the high pressure control and higher operating costs. Where
condenser coils are exposed to a contaminated atmosphere it will be necessary to clean the coils
with some type of cleaner to remove the contamination. Most refrigeration wholesalers can
recommend a cleaner for your specific need.

Note: See Trouble Shooting Guide.



ELECTRIC HEATER
TYPICAL

NOTE: When ordering replacement parts give the complete model and serial number of
both the electric heater and the Governair unit.

Air Pressure Switch sensing tube
removable inside the heater control
panel.

Automatic primary hi-limit

Ceramic holders Secondary hi-limit safety device. With-
out removing heater from duct, the
heat limiter, or fuse link is manually
replaceable in the control panel by
removing one screw.



Gas Heating

Piping

All piping must run in accordance with requirements outlined in the pamphlet, "Installation of
Gas Appliances and Gas Piping," ASA221:30 published by the American Gas Association.
Pressure test the gas supply piping before connecting furnace using pipe cap or high pressure
gas cock. A ground joint union is provided for burner rack removal. Install manual gas cock and
provide ground joint union for ease of installation.

The gas input to the duct furnace can be obtained by reading the gas meter supplying the unit.
Make certain that no other appliance is being served through the meter; if so, shut them off. Then
determine flow through gas meter for a one minute interval. Input to unit can be determined
from the following formula:

60 X gas flow for one minute (in cubic feet) X heating value of gas (in BTU per
cubic foot) input to unit (BTU/Hr.).

If correct input rating is not attained, orifice size must be corrected or manifold pressure adjusted.

Never overfire the duct furnace. Short life, overheating and cycling will result. Know how much
gas you are using and properly set the input.

SIZING GAS SUPPLY LINES
TABLE 1 Capacity of piping in cubic feet per hour based on 0.3 inches water column and 0.6 specific gravity.

LENGTH OF PIPE DIAMETER OF PIPE--INCHES
la 4 1 lla lla 2

20 Feet 92 190 350 730 1100 2100
30 Feet 73 152 285 590 890 1650
40 Feet 63 130 245 500 760 1450
50 Feet 56 115 215 440 670 1270
60 Feet 50 105 195 400 610 1150

70 Feet 46 96 180 370 560 1050
90 Feet 40 84 160 320 490 930
100 Feet 38 79 150 305 460 870
125 Feet 34 72 130 275 410 780

TABLE 2 Conversion table to be used when gases of specific gravity are other than 0.60.

S.G.* M.** S.G.* M.** S.G.* M.** S.G.* M.**
.35 1.31 .65 .960 1.00 .780 1.60 .610
.40 1.23 .70 .930 1.10 .740 1.70 .590
.45 1.16 .75 .900 1.20 .710 1.80 .580
.50 1.10 .80 .870 1.30 .680 1.90 .560
.55 1.04 .85 .840 1.40 .660 2.00 .550
.60 1.00 .90 .820 1.50 .630 2.10 .540
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*Specific Gravity **Multiplier

EXAMPLE: (1) Input of unit: 175,000 BTU/Hr. (2) Length of pipe needed: 30 feet. (3) If gas is 1.60
specific gravity propane with a heating value of 2,500 BTU/Hr.

Then: 175,000 BTU/Hr. 70 Cu. Ft./Hr.
2,500 BTU/Hr.

(From Table 2) 1.60 specific gravity has a multiplier of 0.610. Multiply 70 by 0.610 or 42.76 (43) cu. ft./hr.
Referring to Table 1, a 1/2" pipe at a flow rate of 73 cubic feet per hour.



Gas Leak Test

Pipe joint compound resistant to the action of liquified petroleum gases should be applied to all
pipe connections. After all connections are made, disconnect the pilot supply, at pilot cock, and
bleed system of all air. Reconnect pilot line and pressure test all supply lines. Use soap solution
for leak detection. Never use an open flame for leak testing.

Caution: All safety and operating controls have been checked during the factory test period;
however, it is advisable to complete a similar check when first operating the unit.
BEFORE ATTEMlYrlNG ANY SERVICE WORK, MAKE SURE ALL ELECTRI-
CAL SWITCHES AND MANUAL VALVES ARE CLOSED.

Duct Furnace

To provide adequate gas pressure at furnace, refer to Table 1 and 2 for correct sizing of gas
supply line. The unit is equipped for a maximum gas supply pressure of pound, or 8 ounces,
and requires a minimum of 3 ounces supply pressure. Higher supply pressure requires an
additional service regulator to reduce to the 1/2 pound maximum.

Remove " pipe plug from furnace manifold and connect to a manometer to measure the gas
pressure with unit in operation. Turn gas pressure regulator adjusting screw IN (clockwise) to

increase pressure and OUT (counter clockwise) to decrease pressure. A manifold pressure of less
than 2.5" is not recommended.

Electronic Proven Pilot System

This solid state ignition control lights a pilot burner by spark. Pilot gas is ignited and burns during
each running cycle (intermittent pilot). Main burner and pilot gas are extinguished during the
"off’ cycle. Applicable to all gas burning equipment using a proven pilot. (See figure 1)

Operation

The sensing circuit is continuously monitored and when the thermostat calls for heat, if no defects
have occured, the electric spark and pilot valve are automatically energized to produce a pilot
flame on each operating cycle. The sensing probe proves the presence of the pilot flame; internal
switch action de-energizes the spark gap and energizes the main burner electric valve. The main

gas ignites and the heating cycle is in normal operation. When the thermostat is satisfied the main
burner valve and the pilot valve are de-energized. (See figure 2)

SPARK
ELECTRODE ,_|" PILOT

SENSING ..-.-..1’,
PROBE

PROBE!
IGNITER
LEAD

Figure 1 Type J999EKW pilot burner with
integral spark electrode.

NORMAl. OPERATING SEQUENCE

circuR, is .continuously monitored.
Thermostat calls for heat.

If no failm’e exists, power is provided relay
Q through Rs, Qt closes.

pilo valve opens.
Spark gap is energized and ignites pilot gas.

Relay R is energized, Rt and R= open, de-
energized spark gap, R., closes arming main
valve circuit, relay Q remains energized.

SENSING

Figure 2
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Power Modulating Burners

All safety and operating controls have been checked during the factory test period; however, it is
advisable to complete a similar check when first operating the unit. Before attempting any
service work, make sure all electrical switches and manual valves are closed.

A. PROCEDURE

1. Remove any shipping blocks from:

a. Gas pressure switch(s) (if required) may have shipping screws. Remove screws if
supplied.

b. Unit programming controller may be shipped with a paper shipping block. Remove
programmer cover and remove paper shipping block- reinstall cover and adjust
manual reset.

2. The high limit should be set for 200 F. The fan control should be set at 120 F on high
and 90 F on low. Note that fan operation is intermittent.

3. Combustion air and exhaust air proving switches are factory set for 0.2" to 0.4" W.C.

4. Open pilot gas cock and purge air from gas line through plugged tee in pilot line. Do not

depend on sensing the odor of gas to determine if the gas line is purged.

5. Push reset button on unit programming controller.

6. Close main disconnect switch.

7. The On-Off burner switch on the master control panel will operate the fans.

All three phase motors were properly phased during factory testing. Ifrotation is reversed,
interrupt main power supply and interchange any two of the incoming power leads.
Reestablish power and recheck fan operation.

On three phase units, the starter contacts should pull in and hold quietly without "clatter."
If they do not operate quietly, check immediately for proper line voltage. Even temporary
low voltage at start-up will cause constant operating trouble and must be corrected before
the Counterflo heater is placed in service.

10. Recheck all set screws on motor sheave and fan sheave. Check alignment of belt(s) and
pulley(s). Run blower for a few minutes and adjust motor take-up if necessary. Motor is
mounted on an adjustable base. Do not over-tighten belt(s) since excessive tension will
reduce belt life and cause excessive load on bearings. After initial start, allow the belts a
few days’ running time to become seated in pulley grooves, then readjust as necessary.
Do not roll belts over grooves or sheaves as this will result in permanent belt damage.

11. Open manual hand valves. After manual valves have been opened, burner should ignite
automatically if thermostat is in control circuit.

12. The burner assembly for either gas or oil fired Counterflo heaters generally requires
readjustment of the flame test settings for proper operation under actual field conditions.
The most accurate guides to proper burner adjustment are:

a. Flame travel within the combustion chamber.

b. Temperature and CO2 content of the flue gasses.

c. Proper action of the flame sensor.



Warning: Never stand within the swing radius of the access door when making flame observa-
tions through the peephole.

Proper flame travel within the stainless steel combustion chamber differs from the pattern usually
desired for a refractory lined furnace. Never adjust the burner to produce a short "bushy" flame
concentrated in the front end of chamber as shown in Figure 1A. Such a flame concentrates
heat release in the front end of the chamber and creates a short circuit between the burner and
economizer tube section which results in high stack temperature. Figure 1B illustrates a flame that
is much too long and will cause over-heating of the rear wall. A correct flame should be fairly
vigorous, free of smoky haze, and should barely impinge on the rear wall of the chamber.
Figure 1C illustrates proper flame travel. This long steady flame provides adequate time for
complete combustion and balanced heat release to all surfaces of the chamber. Typical draft con-
ditions noted in Figure 2 for firing at full rate capacity. Adjust to field conditions when necessary.

A. Flame Too Short B. Flame Too Long C. Proper Flame

Figure 1 Flame Patterns

13. Burner Start-Up

a. Gas Systems:

Open the air louver on the air inlet to approximately the one-half open position.
Open the manual gas valve slowly, burner will ignite. Open valve until gas pressure
on the gauge is approximately 4 ounces. Observe flame conditions. If gas flame has
yellow or yellow tip appearance, open combustion air louver wider until flame appears
short and hard.

Adjust gas pressure regulator to hold 4 ounces gas pressure on burner while firing
with the manual gas cock in the wide open position. Read gas meter serving burner,
input should be approximately that stated on the burner nameplate. If not, readjust
regulator to obtain rates input. Note: Check to see if other appliances are on before
reading meter.

When the gas input rate is established, air adjustments may be made. The final air
setting should produce a flue gas analysis of between 81/2% and 91/2% COz without
CO. Your local gas utility may aid you in making burner adjustments if you do not
have the proper instruments.

Start and stop burner several times to insure proper operation. Check for proper func-
tioning ofhigh limit and operating control. Burner is now ready for normal operation.
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COUNTERFLO
MODEL #

4O
55
6O
85
100
125
150
175
2OO
225
250
275
3OO
325
35O
4O0
45O

FULL RATED
MBH OUTPUT

400
550
600
850
1000
1250
1500
1750
2OOO
2250
25OO
275O
3OOO
3250
3500
4OOO
4500

EXHAUSTER RPM
GAS OIL
1400 1400
1500 1500
1300 1300
203O 2O3O
1500 1500
1900 2000
1700 1550
1800 1750
1800 1750
20OO 1850
2000 1850
1635 1675
1635 1675
1635 1675
1850 1850
1850 1850
1850 1850

CHAMBER
PRESSURE
(Neg. "W.C.)
GAS OIL
.05 .07
.05 .33
.25 .7O
.15 .6O
.20 .55
.45 .7O
.50 .40
.70 .55
.55 1.00
.6O 1.00
.65 1.00
.60 1.00
.65 1.30
.60 1.00
.50 1.00
.50 1.00
.30 1.00

BREECHING
PRESSURE
(Pos. "W.C.)
GAS OIL
.055 .033
.38 .71
.60 .90
.50 .80

.75 1.00

.9O 1.10
1.10 1.10
1.25 1.10
1.40 1.50
1.48 1.55
1.50 1.60
2.00 2.90
2.OO 2.7O
2.00 2.80
2.00 2.9O
2.00 2.7O
2.00 2.80

Note: Valves shown are those obtained when firing at full rated output.

Figure 2 Typical Draft Conditions for Counterflo Heaters

14. The typical sequence of operation for ON-OFF gas fired unit is as follows:

a. Closing fused disconnect switch will energize 115 volt control circuit through control
transformer.

b. The On-Off burner switch (XB) on the master control panel will operate the blower.
Unit burner operation is controlled by the On-Off thermostat (RT). Blower motor

(M1) will operate through blower motor starter (1M) if starter overloads are all
operational and bonnet temperature is above bonnet fan switch set point. The
bonnet fan switch will remain in the electrical circuit after burner shutdown until
blower has cooled heat exchanger to a temperature below the setpoint of the control.

c. After continuous flame has been established, ignition transformer and pilot valve
drop out of circuit.

d. If safety shutdown should occur upon failure to ignite pilot, failure to light the main
burner flame, or loss of flame while main burner is firing, the internal lockout switch
will trip and lockout the protectorelay.

Maintenatice Schedule and Lubrication Requirements

A. MAINTENANCE SCHEDULE

Weekly
1. Check that fan belts are tight and sheaves are lined up.
2. Turn cleaning handle of fuel oil filter.
3. Inspect oil pump and burner for oil leakage.
4. Remove burner drawer assembly, inspect nozzle and electrode tips, and remove any

carbon deposits.
5. Check fuel oil supply.
6. Check gas pressure at burner.



Monthly
I. Check all valves, piping and connections for leaks.
2. Check combustion air louver settings as outlined in burner start-up procedures.
3. Drain fuel filter.
4. Make sure that photocell or UV sight glass is clean. Use lens tissue or soft tissue for

cleaning the sight glass.
5. Remove pilot assembly and check spark electrode, flame rod, and pilot head.
6. Repeat control system check-out.
7. If coke oven gas or another type of dirty gas is being used, clean all valve seats, gas

orifices, etc.

Quarterly
1. Check limit control to insure operation.
2. Check stack condition and stack connection, supports and draft.
3. Lubricate exhaust pillow block ball bearing units with a good grade of ball bearing grease.

entativeMaln

ITEM DESCRIPTION

Monthly
X

SUGGESTED
SCHEDULE

Semi-
Annually Annually

1. Clean filters or replace (more often if necessary)

2. Check belts adjust or replace X

3. Check for possible stoppage of condensate drain line X

4. Check for obstructed or dirty condenser coils X

5. Check for shortage of R-22 X

6. Check compressor crankcase heaters X

7. Check operation of all controls X

8. Check all starter and contacts X

9. Grease all bearings X(see lubrication sections, motors, and bearings)

10. Clean condenser coils X
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DEFLECTION
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LOAD

RING
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DEFLECTION
"O" RING

REFERENCE

Belt Tensioning Gauge

Troubleshooting Air Side
An air moving system consists of the entire air circuitry
through which air flows. Included in the system are such
components as duct work, fittings, branch ducts, dampers,
heat exchangers, filters, coils, elbows, registers, grilles, and
other items through which air flows or which offer obstruc-
tion to air flow.

While differences in temperature and humidity may cause air

movement, it may be considered very slight in comparison to

the positive circulation required in an air conditioning system.
To accomplish this air movement, a fan has two functions to

perform.

1. To produce sufficient pressure or head to accelerate the
mass of air from a state of rest to the required velocity, and

2. To produce sufficient pressure to overcome any resistances
to the flow of air

The determination ofthese pressures is a very important part
of troubleshooting an air conditioning system. The generally
accepted standard instrument for measuring these unit pres-
sures is the Pitot Tube (see Figure 1). The Pitot Tube is used
in conjunction with an Inclined Manometer, Magnehelic
Gauge, or a Tube Manometer.

When the Pitot Tube is used in conjunction with these instru-
ments, one is able to read velocity pressure (Vp), static pres-
sure (Sp), and total pressure (Tp) within the system.

STATIC TUBIE0.02" DIA. HOLES DRILLED
IMPACT TUB

SOLDER

Figure 1 Construction of Pitot Tube

Pitot Tube
The pitot consists of an impact tube within a larger static
tube. When the impact tube is pointed directly into the air

stream, the small static pressure holes are perpendicular to

the air stream and are not affected by air velocity.

To read velocity pressure, the total pressure tap at the end of
the pitot tube is connected to one leg ofa manometer and the
static pressure tap at the side of the pitot tube is connected to

the other leg of the manometer. Refer to Figure 2.

PITOT TUBE

Figure 2 Pitot Tube Connections
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Inclined Manometer
This instrument, also known as a draft gauge, is a simple,
foolproof device, which responds directly to the air pressure
exerted against it (transmitted from the Pitot tube), and reads
directly in inches ofwater. Ranges for these instruments vary,
and the technician should have one or more instruments to

cover the range of 0 to 8 inches of water. Refer to Figure 3.

Magnahelic Pressure Gauge
"Magnahelic" is not a generic term but is registered by Dwyer
Instrument Company. The magnahelic gauge is a diaphragm-
operated gauge that has several advantages over a liquid
manometer; (1) It need not be leveled to 0 and can be used
easily on a ladder or unlevel surface. (2) When hooked up to

the Pitot tube it need not be purged of air bubbles as the
liquid manometer may. (3) There is less chance of parallax
error in reading the dial face. (4) It is easily transported
without the chance of losing the liquid charge. Unless ex-
treme accuracy is required, this instrument may replace the
manometer for average air conditioning work, ad like the
manometer, is available in a variety ofranges. The dial is only
4 inches in diameter and therefore has a limited scale; several
instruments are required to cover the normal ranges encoun-
tered in average air conditioning iobs. Refer to Figure 4.

.

Figure 3 Inclined Manometer

"U" Tube Manometer
Pressure is defined as force per unit area and the best way
to measure air pressure is to balance a column of liquid of
known weight against the air pressure and measure the height
of liquid columns so balanced. The units of measure com-
monly used are, inches of mercury (in Hg.), using mercury as
the fluid and inches of water (in. WG.) using water or oil as
the fluid.

Instruments employing this principle are called manometers.
The simplest form is the basic well known U-tube manom-
eters (see Figure 5). This device indicates the difference
between two pressures or between a single pressure and
atmosphere, when one side is open to atmosphere.

Figure 4- Magnahelic Pressure Gauge

If a U-tube is filled to the half way point with water and air
pressure exerted on one of the columns, the fluid will be
displaced. Thus one leg of water column will rise and the
other falls. The difference in height "h" which is the sum of
the readings above and below the half way point, indicates
the pressure in inches of water column.

The U-tube manometer is a primary standard because the
difference in height between the two columns is always a true
indication ofthe pressure regardless ofvariations in the inter-
nal diameter of the tubing.

PRESSURE VACUUM

Figure 5 U" Tube Manometers

Figure 6- Tube Manometer
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The Dwyer Slack Tube Manometers are as accurate as the
finest laboratory "U" gauges and they are made to roll up
compactly for easy carrying and to withstand rough usage.
For use on all Governair units the manometers should cover
at least a 16 inch range. See Figure 6.

Duct Pressures and HowThey Work
Velocity When air moves at a given velocity in a duct it

creates a pressure corresponding to the velocity; this is a

measure of the kinetic energy in the fluid and it is known as
the velocity pressure (Vp). Velocity pressure is always exerted
in the direction of air flow. The relationship between the
velocity and the velocity pressure may be expressed by the
following formulas:

Vp= V
4005

V 4005 Vp

It is therefore a simple matter to determine the velocity (fpm)
of an airstream if the Vp can be measured. For example, if a
Pitot tube manometer hook-up reads 0.250 in. water, we

substitute for the above equation:

4005 0.250 2002 fpm

Static Pressure Independent of its velocity, air, when
confined within an enclosure such as a duct or tank, will exert
itself perpendicularly to the walls ofthe enclosure. This is the
compressive pressure exigting in a fluid, and it is known
as the static pressure (Sp). Unlike velocity pressure) which
is always positive, static pressure when it is above atmo-

spheric pressure will be positive, but when below atomo-

spheric pressure it will be negative. The discharge side of
a fan in a supply system will read a positive pressure, the
inlet side of the fan in an exhaust system will read a negative
or minus pressure.

Total Pressure Static pressure is exerted whether air is at

rest or in motion. The algebraic sum of static pressure and
velocity pressure gives the total pressure (Tp). Therefore:

Vp Tp Sp

The manometer does not sense the actual velocity pressure
directly but by using the Pitot tube hook-up with the static

opening connected to the low pressure side of the gauge, and
the total pressure opening connected to the high pressure
side of the gauge, the manometer will read the difference
between the two, or the velocity pressure.

Velocity pressure and static pressure change in the duct work
with every change in the duct configuration, but the total
pressure, on the other hand, remains constant. Hence, as the
velocity pressures decreases, the static pressure increases and
vice versa, because the static prgssure is always the difference
between the total pressure and the velocity pressure. It should
be remembered, however, that in an actual duct system, the
internal friction will cause a loss of total pressure.

The static pressure in an exhaust system is always below
atmospheric pressure, and it is customary among ventilation
engineers to omit the minus sign affecting the static (gauge
pressure). These men know, ofcourse, that the total pressure
is higher than the static pressure by the amount ofthe velocity
pressure.

46

When the unit is designed for connection to a duct system
and the installing contractor assembles ducts, elbows, regis-
ters, grilles, etc. to the outlet and/or inlet ofthe unit, the static

pressure drop through this external duct work is called exter-

nal static pressure. See Figure 7.

INTERNAL STATIC
PRESSURE _J

Figure 7 Air Moving System

Fans selected must be capable of moving the desired air flow
through the entire air moving system including the unit

(internal SP) and also the duct system (external SP).

At a given flow rate the internal static pressure losses plus
the external static pressure losses equal the system static
pressure or the summation static pressure. These pressures
are of great importance when troubleshooting for causes of
reduced capacity, vibration, and noise.

Changes in the cross sectional area of duct (contractions or

enlargements) cause changes in the velocity of the air flowing
through the duct.

When the velocity decreases, the velocity pressure also de-
creases. Some of the velocity energy is lost as a result of the
design of the duct where the area changes. Some of the
velocity energy is converted into static pressure energy in the
continuing duct work. This conversion of velocity energy to

static pressure is called static regain.

When contacting Governair for assistance the following in-

formation will be required:

1. Unit Model No.
2. Job Name (Not Contractor)
3. Unit Model No.
4. Customer’s Unit Identification
5. Design Data and Actual Data.
A. Fan RPM
B. Unit SP (Across Fan)
C. Unit CFM
D. Pressure Drop of Water Across Cooling Coil (PSIG)
E. Air Pressure Drop Across Coil (In. of Water)
F. Temperature Differential Across Cooling Coil (OF)
G. Voltage
H. Amperes

6. For Fan or Motor RPM (Use a Tachometer, Stroboscope or

Revolution Counter).



7. The Voltage and Amperes can be obtained by using a
separate meter or a clamp-on type AMP meter.

8. A sketch of the Duct Configuration would assist us in
trying to resolve the problem.

9. The most important item is to provide a detailed explana-
tion of the problem.

TROUBLESHOOTING CHART.

10. Most of us recognize that an orifice is the best method of
measuring flow in piping. This is also true in an air system
and is the reason for reading step 5D.

For further assistance in troubeshooting the air unit refer to

the troubleshooting chart which follows:

SYMPTOM SOURCE PROBABLE CAUSE

1. IMPELLER HITI’ING INLET RING Impeller not centered (check shaft clamp.)
Inlet ring damaged not adjusted.
Shaft loose in bearing (check locking Collar.)
Impeller loose shaft (check shaft clamp.)
Bearing loose in bearing support (check mounting bolts.)

2. DRIVE Sheave not tight shaft {motor fan.)
Belts hitting belt guard.
Belts loose. Adjust after 48 hours operation.
Belts too tight.
Belts wrong section.
Belts not "matched" in length multi-belt drive.
Variable pitch sheaves not adjusted each groove has pitch diameter
(multi-belt drives.)
Misaligned sheaves.
Belts
Motor, motor base fan not securely anchored.
Belts oily dirty.

3. BEARING Defective bearing.
Needs lubrication.
Loose bearing support.

Loose shaft {check locking collar.I
Misaligned (check alignment binding.)
Foreign material inside bearing.
Worn bearing.
Fretting corrosion between inner and shaft.

NOISE
4. Loose shaft (check shaft clamp.)

Defective impeller. Do not fan. Contact manufacturer.
Unbalance.
Foreign material fan blades.

5. HOUSING Foreign material in housing.
Inlet loose not adjusted.

6. ELECTRICAL Lead-in cable not is too rigid.
AC hum in motor relay.
Starting relay chatter.
Motor bearings.
Single phasing 3-phase motor.

7. SHAFT Bent.
Undersized. May noise at impeller, bearings sheave.
Loose internal balance weights.
Bearing alignment.

8. HIGH AIR VELOCITY Duct work too small.
Fan running too fast.
Fan selection too small.
Static pressure lower than expected.
Registers and grilles too small.
Insufficient fade of heating cooling coil.

OBSTRUCTION IN HIGH VELOCITY AIR
STREAM MAY CAUSE RATTLE, OR
PURE TONE WHISTLE

Dampers.
Registers.
Loose dampers splitters.
Grilles.
Sharp elbows.
Sudden expansion of duct work.
Sudden contraction of duct work.
Turning



SYMPTOM SOURCE PROBABLE CAUSE

10. PULSATION OR SURGE Oversized duct work.
Parallel fan operation.
Loose dampers splitters.
System instability.
Ducts vibrate at frequency fan pulsations.
Organ pipe action long duct.

11. HIGH VELOCITY THROUGH CRACKS,
HOLES OR PAST OBSTRUCTIONS

Leaks in duct work.
Registers grilles.

NOISE

12. RATTLES AND/OR RUMBLES Excessive duct velocities.
Vibrating ductwork.
Flex connector too tight touching.
Vibrating parts not isolated from building.

13. FAN Forward curve impeller installed backwards.
Fan running backwards.
Impeller not centered with inlet
Fan speed too slow.

14. DUCT SYSTEM Actual system is restrictive lmore resistance to flow) than expected.
Dampers closed. Splitter rod disconnected.
Registers closed.
Leaks in supply ducts.
Open duct
Insulating duct liner loose.
Fire dampers closed.

15. FILTERS Dirty or clogged Idirt, lint, snow, grass.)

16. COILS Dirty clogged (construction trash.)

17. RECIRCULATION Internal cabinet leaks in bulkhead separating fan outlet pressure zone) from
fan inlets {suction zone.)

CFM-LOW Leaks around fan outlet at connection through cabinet bulkhead.

18. OBSTRUCTED FAN INLETS Elbows, cabinet walls or other obstructions restrict air flow.
Inlet obstructions cause restrictive systems but do not cause increased negative
pressure readings the fan inlet(s). Fan speed may be increased to

counteract the effect of restricted fan inletls), lObserve fan RPM limits).

19. NO STRAIGHT DUCT AT FAN OUTLET Fans which normally used in duct systems tested with length of straight
duct at the fan outlet. If there is straight duct at the fan outlet, decreased
performance will result. If it is not practical to install straight section of duct
at the fan outlet the fan speed may be increased to overcome this pressure loss.
Observe fan RPM limits.

20. OBSTRUCTIONS IN HIGH VELOCITY Obstruction fan outlet.
AIR STREAM Sharp elbows near fan outlet.

lmproperty designed turning

21. SYSTEM Oversized duct work.
Access door open.
System not balanced. Resistance less than specified.
Registers grilles not installed.
Dampers set to by-pass coils.
Filter(s) not in place.

CFM HIGH

22. FAN Backward inclined impeller installed backwards (HP wilt be high.)
Variable motor sheave not adjusted.
Fanspeed too fast.

STATIC 23. SYSTEM FAN OR INTERPRETATION GENERAL DISCUSSION
PRESSURE OF MEASUREMENTS The velocity at any point of measurement is function of the velocity of the air

INCORRECT and its density.
The static pressure at point of measurement in the system is function of
system design {resistance to flow), air density and the amount of air flowing
through the system.

The static pressure measured in "loose" oversized system will be less than
the static pressure in a "tight" undersized system for the same airflow rate.

In most systems, pressure measurements are indicators of how the installation is

operating. These measurements the result of air flow and as such are useful
indicators in defining system characteristics.

REFER TO THE TROUBLESHOOTING
SECTION FOR THE PROPER METHODS
OF OBTAINING CORRECT READINGS



SYMPTOM SOURCE PROBABLE CAUSE

24. SYSTEM System has less resistance to flow than expected. This is occurrence.
STATIC Fan speed may be reduced to obtain desired flow rate. This will reduce HP,

PRESSURE conserve energy, and operating costs.

LOW
25. AIR DENSITY Pressures will be less with high temperature air at high altitudes.

CFM HIGH
26. FAN Backward inclined impeller installed backwards, HP will be high.

System resistance less than specified.
Fan speed too high.

STATIC 27. SYSTEM Fan inlet and/or outlet conditions not tested. See general discussion (23).
PRESSURE Also see 13 thru 20.
LOw,
CFM LOW

STATIC 28. SYSTEM Obstruction in system.
PRESSURE Dirty Filters.
HIGH, Dirty coil.
CFM LOW Closed fire damper

System too restricted.
Also see 13 through 20.

SYMPTOM SOURCE PROBABLE CAUSE

SYMPTOM SOURCE PROBABLE CAUSE

Motor Trouble Shooting Guide

Apparent Trouble Possible Causes Correction
High Current Draw

Running Idle

Running Under Load

Unbalanced Current Draw
(5% of the average current draw)

First check accuracy of ammeter reading all
three phases

High Line Voltage
5 to 10% nameplate.
Smaller motors 1140-213 frames may increase
current at faster rate.

Motor Overloaded

High Line Voltage
to 10% motor nameplate

voltage small motors 1140-213 frames only!

200 volt motor 230 240 volt system

Low Line Voltage
5 to 10% lower than nameplate
voltage any size

230 volt motor 208 volt system

Unbalanced Line Voltage due to:

Power Supply

b. Unbalanced System Loading

High Resistance Connection

d. Undersized Supply Lines

Consult power company possibly reduce by
using lower transformer tap.

Reduce load larger motor

Consult power company possibly reduce by
using lower transformer tap.

Change to 230 volt motor

Consult power company possibly increase by
using high transformer tap.

Change to 200 volt motor

Carefully check voltage across each phase at the
motor terminals with good, properly
calibrated voltmeter.

If the voltage per phase is than 1% out of
balance, the current will be out of balance by

greater percentage.

If there is doubt to whether the trouble lies with
the power supply the motor, check per the
following:
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Trouble Shooting Guide- Motors, continued

APPARENT TROUBLE POSSIBLE CAUSE CORRECTION

Defective Motor

Excessive Voltage Drop
(more than 2 3% of nominal supply voltage)

Overload Relays Tripping

Upon Starting

Under Load

Motor Runs Excessively Hot

Won’t Start
(iust hums and heats up)

Runs Noisy Under Load
(excessive electrical noise chatter under load)

50

Excessive Starting Running Load

Inadequate Power Supply

Undersized Supply Lines

High Resistance Connections

Rotate all three input power lines to the
motor by position i.e., line # to

#2 motor lead, line #2 to #3 motor lead and
line #3 to #1 motor lead.

If the unbalanced current draw pattern

follows the input power lines, the
problem is in the power supply.

b. If the unbalanced current draw pattern

follows the motor leads, the problem
is in the motor.

Correct the voltage balance of the power supply
replace the motor depending to

& b. above.

Reduce load or install larger motor.

Consult power company

Increase Line sizes

Check motor leads and eliminate poor connections

Slow Starting 110 15 seconds more) due to

High Inertia Load

Low voltage at motor terminals

Overload

Unbalanced Current Draw

Single Phasing

Excessive Voltage Drop

Too frequent starting intermittent overloading

High Ambient Starter Temperatures

Wrong Size Relays

Reduce starting load. Increase motor size

if necessary.

Improve power supply and/or increase line size.

Reduce load increase motor size.

Balance supply voltage.

Eliminate.

Eliminate.

Reduce frequency of starts and overloading
increase motor size.

Reduce.

Correct size per nameplate amperes of motor.

Relays have built in allowance for service factor
ampere draw.

Overloaded

Blocked Ventilation
a. TEFC’s

b. O.D.P.’s

High Ambient Temperature 40 105 F

Unbalanced Current Draw

Single Phased

Reduce load load peaks and number of starts

in cycle increase motor size.

Clean External ventilation system check fan.

Blow out internal ventilation passages.

Eliminate external interference to motor

ventilation.

Reduce ambient temperature provide outside
source of cooler air.

Balance supply voltage. Check motor leads for
tightness.

Eliminate.

Single Phased

Rotor bearings locked

Shut power off. Eliminate single phasing. Check
motor leads for tightness.

Shut power off. Check shaft for freeness
of rotation.

Be sure proper sized overload relays are in each
of the 3 phases of starter

Single Phased Shut power off. If motor cannot be restarted, it is

single phased. Eliminate single phasing.

Be sure proper sized overload relays in each
of the 3 phases of the starter.



APPARENT TROUBLE POSSIBLE CAUSE CORRECTION

Slow Starting
(10 seconds small motors 15 or
more seconds large motors)

Across the Line Start

Reduced Voltage Start

Y-Delta

PWS

Auto. Transformer

Excessive Voltage Drop (5 10% voltage drop
10 20% drop in starting torque)

High Inertia Load

Excessive Voltage Drop. Loss of Starting Torque.

Starting Torque Reduced to 1/3

Starting Torque Reduced to 1/2

Starting Torque Reduced to 1/4 to 5/8

Consult power company Check system.
Eliminate voltage drop.

Reduce starting load increase motor size.

Check and eliminate per above.

Reduce starting load increase motor size,

Choose type of starter with higher starting
torque,

Reduce time delay between 1st and 2nd step of
starter get motor the line sooner.

Load Speed Appreciably Below
Nameplate Speed

Excessive Vibration mechanical)

Overload

Excessively Low Voltage

Wrong Nameplate

Inaccurate method of measuring RPM

Out of Balance
Motor Mounting

b. Load

Sheaves Coupling

d. Motor

Misalignment Close Coupled Application

Reduce load increase voltage.

NOTE: A reasonable overload voltage drop of
10 15% will reduce speed only 1-2%

A report of any greater drop would be
questionable.

If speed is off appreciably, i.e., from 1800 to

1200 RPM, check Lincoln code stamp stator

with nameplate. [f codes do not agree, replace
with motor of proper speed.

Check meter using another device method.

Be motor mounting is tight and solid.

Disconnect belt coupling restart motor if
vibration stops, the unbalance in load.

Remove sheave coupling tape 1/2 key in

shaft keyway and restart motor if vibration
stops, the unbalance in the sheave coupling.

If the vibration does not stop after checking a, b
and above, the unbalance is in the motor

replace the motor.

Check and realign motor to the driven machine.

Noisy Bearings (listen to bearings)

Smooth Mid Range Hum

High Whine

Low Runble

Rough Clatter

Normal fit

Internal fit of bearing too tight

Internal fit of bearings too loose

Bearing Destroyed

Bearing OK

Replace bearing check fits

Replace bearing check fits

Replace bearing Avoid:
Mechanical Damage

b. Excess Greasing
Wrong Grease

d. Solid Contaminants
Water running into motor

f. Misalignment close coupled application

Mechanical Noise Driven Machine Motor Noise?

Motor Noise Amplified by resonant mounting

Driven Machine Noise transmitted to motor

through drive

Misalignment close coupled application

Isolate motor from driven machine check
difference in noise level.

Cushion motor mounting dampen source
of

Reduce noise of driven machine dampen
transmission to motor.

Improve alignment.
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Trouble Shooting Guide
Cooling Cycle

Complaint Cause Correction

A. Cooling will not start 1. Main and/or control fuses open. Note: 1. Replace fuse. Note: As per unit wiring

check all lock out devices diagram

2. Cool switch in remote panel in off or 2.
heat position

3. Low ambient outside lockout thermostat 3.

4. Cold deck sensor on multizone unit only 4.

5. Room sensor on single zone unit only 5.

6. Supply and return blower overload 6.
relays. (Note not all units have
return air motors)

7. Condenser fan overload relays

B. Compressor runs but little or
no cooling

8. Oil safety tripped 8.

9. Cooling relay interlock

10. Low pressure switch will not close

11. Compressor "off’ on internal overload

12. Overload sensor in compressor
defective. Caution: use an OHM meter

or proper resister when checking
sensors or the remaining good sensors

will also be damaged (Contact
Governair for proper resister)

13. Liquid line solenoid will not open

1. Low on refrigerant

2. Dirty filters

3. Loose or broken belts

4. Zone damper closed, multizone units

only

5. Zone damper motor loose or broken

6. Defective zone damper

Reset to on or cooling position

Reset thermostat to 55 ,degrees

Reset. Replace if defective

Reset. Replace if defective

Reset overloads. Check for cause of
tripping

7. Reset overloads. Check for cause of
tripping

Reset. Note: control circuit being
energized prior to installation of
compressor fuses will trip oil safety.
Check for slipping or broken blower
belts and dirty filters

9. If defective, replace

10. Check for refrigerant leak. If leak,
repair & recharge with refrigerant. If
defective low pressure switch, replace

11. Allow one (1) hour for compressor to

cool before condemning compressor

12. If sensors are open, these may be
replaced with a radio type resister. The
remaining sensors will still be protection
for the compressor. The sensor cannot

be replaced

13. Check holding coil, replace if defective.
If complete valve defective, replace valve

1. Locate leak repair and recharge

2. Clean and/or replace. Note: ifcleanable
filters, spray with a good grade of filter
coating

3. Tighten or replace

4. Room thermostats set above room
temperature reset

5. Tighten or replace

6. Replace motor
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Trouble Shooting Guide Cooling Cycle, continued

Complaint Cause Correction

B. Compressor runs but little or
no cooling (continued)

C. Conditioned area too cold

D. Compressor will not shut off

E. Compressor short cycles

F. Compressor tripping out oil safety

7. Zone damper motor and room 7. Correct wiring
thermostat wiring reversed

8. Fresh air dampers open above
70 degrees E

8. Reset thermostat to 70 degrees E

9. Fresh air and return air damper linkage 9. Readjust or repair
loose or broken

10. Defective fresh air & return air damper
motor holding dampers open above
70 degrees outside ambient

Low on refrigerant

Weak or damaged valve plates in
compressor

11.

12.

13. Broken pistons & rods in compressor

1. Room thermostat set too low

2. Mixed air thermostat set too low if on
economizer

3. Zone damper linkage loose or broken
multizone units only

1. Room thermostat set too low or

defective on single zone units

2. Cold deck thermostat on multizone
units set too low or defective

3. Liquid line solenoid and/or hot gas
bypass solenoid will not shut off

1. Low on refrigerant cycling on low
pressure control

2. Dirty filters or broken blower belts

3. Solenoid leaking

4. Compressor valve plate reeds leaking

1. Incorrect superheat setting of
expansion valve.

2. Defective oil safety switch

3. Defective oil pump

4. Worn compressor bearing resulting in
low oil pressure (See section "Checking
Oil Pressure")

10. Replace damper motor

11. Check for leak repair and recharge

12. Replace valve plates

13. Replace compressor. Note: some
compressors have replaceable pistons,
rods, and crankshafts

1. Readjust thermostat

2. Reset mixed air stat to 55 degrees
Fahrenheit

3. Adjust linkage, tighten, and/or repair

1. Reset room thermostate or replace

2. Reset cold deck thermostat or replace

3. Check for dirt under valve seat. If
defective replace

1. Check for leak repair and recharge

2. Replace filters tighten or replace belts

3. Check for dirt under valve seat. If
defective, replace

4. Replace valve plate

1. Adjust superheat. Note: see section

"Adjusting Superheat"

2. Replace

3. Check oil pressure, oil pressure should
be between 10 to 30 lbs. suction

pressure. (Copeland Compressor)

4. Replace compressor. Note: Some type
of compressors may have internal
parts replaced



Trouble Shooting Guide Cooling Cycle, continued

Complaint Cause Correction

G. Compressor tripping on internal 1. Short of refrigerant with insufficient 1. Check for leak repair and recharge.
heat overload cooling of motor windings Check for high superheat. (See

section "Setting Superheat")

H. Noisy Compressor

I. Off due to high head pressure
safety switch

2. Too high of condenser temperature 2.
(high head pressure). Possible restricted
condenser, broken fan blade or burned
out condenser fan motor

3. Defective expansion valve power 3.
element causing wide super heat

4. Low or high line voltage 4.

1. Shipping hold-down nuts tight, not 1.
permitting compressor to float free on
mounting springs

Broken valve reeds causing compressor
to vibrate

Broken pistons and rods causing
compressor to vibrate or rattle

4. Discharge or suction line clamp loose

1. Restricted air flow across condenser

2. Slipping or broken fan belts

3. Overcharge of refrigerant

Lower condensing temperature (head
pressure). Replace condenser fan or

fan motor.

Replace power element.Note: When
replacing power element, readjust
superheat. (See section "Adjusting
Superheat")

Correct voltage

Loosen hold-down nuts

2. Replace valve plates

3. Replace compressor. Note: Some
compressors have replaceable pistons,
rods and crankshafts

3. Tighten or replace clamp

1. Remove restriction

2. Tighten or replace belts

3. Correct charge

Heating Cycle

A. No heat all types. Also see each
type heat for additional causes

1. Open fuse in control circuit

Outside ambient lockout thermostat
set below outside temperature

Heat switch in remote panel in off or
cool position

Hot deck thermostat set too low
Multizone units only.

Space (wall) thermostat keeping hot
deck dampers closed Multizone
units only

Space (wall) thermostat set too low
single zone units only

Leaving air thermostat set too low

Safety interlocks not made

1. Replace fuse. Note: as per unit

wiring diagram

Reset above ambient temperature
replace if defective

3. Reset to "on" or heating position

Reset to desired temperature. Replace
if defective

(a) Set above room temperature
(b) Check wiring. If wrong, correct

(c) If defective, replace

6. Set above room temperature, replace
if defective

Raise setting replace if defective

Check safety interlocks



Trouble Shooting Guide Heating Cycle, continued

Complaint Cause Correction

B. No Heat Gas Duct Furnace

C. Pilot will not ignite, but
ignition sparks

D. Pilot lights, but gas valve
will not open

E. Burner lights but will not
come up to high fire

F. Raw gas smell

G. Sooting of the burner

H. No heat electric

L No heat hot water and steam

1. Exhaust motor defective 1.

2. Pilot or main gas cock in closed position 2.

3. Ignition control defective 3.

4. Ignition electrode defective 4.

5. Low or High pressure gas safety 5.
switch open

1. (A) No gas pressure 1.
(B) Pilot shut off cock in off position
(C) Pilot gas solenoid will not open

1. (A) Thermocouple or flame rod 1.
defective

(B) Broken wire to valve
(C) Defective valve

1. Low gas pressure 1.

1. Gas leak in gas piping

1. (A) Blockage of combustion air

(13) Over firing of burner

1. Manual high limit tripped

2. Broken heating element

3. Heat limiters blown

4. Fuses blown

1. Defective control motor

2.13roken control linkage from motor

to valve

3. Defective control valve

2.

3.

4.

1.

2.

Replace

Open gas cock

Replace. Do not attempt to repair

Adiust or replace

Check for gas pressure replace if
defective

(A) Turn on gas
(B) Turn to on position
(C) Check for 24 volt power at solenoid

coil- replace if defective

(A) Replace

(B) Repair wire
(C) Replace valve

(A) Let low fire at IX" w.c.
(B) Set high fire at 31/2" w.c.

(C) If low incoming gas pressure to unit,
check with gas company

Repair leak

(A) Remove blockage, also, check
exhaust motor

(B) Check gas pressure may be
too high

Reset check for reason of tripping

Replace

Replace

Replace

Replace

Repair or replace

3. Replace



Trouble Shooting Guide
Dampers & Damper Actuators

Complaint Cause Correction

J. Fresh air and return air dampers
will not modulate

K. Mixed air too warm or too cold

L. Fresh air and exhaust dampers
will not go to closed position
when power is off

1. (A) Outside ambient override 1. (A) Reset to correct setting. Replace if
thermostat or enthalpy control defective
incorrectly set

(B) Minimum pot incorrectly set (B) Reset
(C) Damper linkage loose or broken (C) Repair
(D) Control circuit open (D) Find open wire -repair
(E) No power to damper motor (E) Check power source replace fuses

if blown
(F) No power to damper motor (F) Replace

1. (A) Thermostat set incorrectly 1. (A) Set at 55 F. If defective, replace
(B) Manual potentiometer set (B) Reset for correct minimum

incorrectly fresh air

(C) Damper linkage (C) Repair

1. (A) Damper motor linkage loose 1. (A) Repair or adjust
or broken

(B) Damper binding (B) Relieve location where binding







GOVERNAIR CORPORATION
A Nortek Company 25997

SUBMITTAL DATA

PROJECT: A/C BUILDING AS-205
CAMP LEJEUNE, NC

DATE: 12/11/87

SERIAL NO.: 25997

SOLD TO: HUMPHREY HEATING
& ROOFING, INC.
P.O. BOX 1268
JACKSONVILLE, NC 28540

REF. DWG.: 32636

TAG: AC-I

MODEL NO.: ACU-302

UNIT CAPACITY:

NO UNITS

DRAWINGS FOR
RECORd) ONLY

CAPACITY BALANCED WITH RSA-01 REFERENCE DRAWING NUMBER 32637

27,900 CFM THRU CONDENSER

CONSTRUCTION:

BASE FRAME Structural formed steel base,
CABINET FLOOR 14 gauge galvanized steel single wall,

WALLS 20 gauge galvanized steel single wall
ROOF 20 gauge galvanized steel single wall,

PAINT "Landmark Beige" enamel finish inside & out,
ACCESS DOORS Single wall construction with hinges,
DOOR LATCHES Ventlok 333,

COMPRESSOR SECTION:

COMPRESSOR
(i REQ’D)

COMPRESSOR
(i REQ’D)

Seml-hermetlc model 3DBI-IO00,
Spring isolated,
Suction and discharge llne vlbrasorbers,
1/2" armaflex suction llne insulation,
Seml-hermetlc model 3D51-1500,
Spring isolated,
Suction and discharge llne vlbrasorbers,
1/2" armaflex suction line insulation,

DATE 12/30/87 PAGE i
"4841N. Sewell*OKC,OK 73118*(405)525-6546*
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GOVERNAIR CORPORATION
A Nortek Company 25997

CONDENSER SECTION:

CONDENSER COIL: 3 row, 1/2" copper tubes,
i0 aluminum fins per inch, 35" fin width,
84" fin length, 12 pass with sub-cool
circuit, I req’d,

CONDENSER COIL 3 row, 1/2" copper tubes, i0 aluminum
fins per inch, 30" fin width, 66" fin
length, 12 pass with sub-cool circuit,

PROP FANS 27 1/4" dla,(3 req’d), direct drive,
setup 27/2,

MOTORS 2 horsepower, 208/3/60 TEFC, 1140 RPM,
56 frame,

LOW AMBIENT Adjustable to 0 F degrees with flooded
OPERATION condenser head pressure control valves,

REFRIGERANT CIRCUIT (EACH COMPRESSOR):

RECEIVER

FILTER DRIER
SIGHT GLASS
SOLENOID VALVE

ASME full charge with relief,
Inlet and outlet valves,
Sealed,
One per circuit,
Liquid line,

ELECTRICAL REQUIREMENTS:

208/3/60 power with 120 volt control,
120 volt transformer furnished and installed,

ELECTRICAL CONTROLS:

See Wiring Diagram WD-32636

DATE 12/30/87 PAGE 2
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2 ANGLES WELD
BACK TO BACK

CHAMFER 45"

l

E

C
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PANELS
BOLT ]]OWN UNIT
LIFTINO LUO t t/4"

GOVERNAIR

PAGE 3 OF 4

REV, 4-I-87

C F MAX, LIFTING CAPACITY

3" 8000 #

I) E

1 I/2"

2" 2"

2 I/4"

ACU-302

1 3/8" 7500 #

SERIAL NO. 25998 DRAWING NO,
32636

5" 7000 #

MODEL, DATE, 12/14/87 TAG AC-I





GOVERNAIR CORPORATION
A Nortek Company

25997

Job: A/C Building AS-205
Tag: AC-I
Model: ACU-302
Serial No. 25997
Drwg. No. WD-32636

12/18/87

SEQUENCE OF OPERATION

(COMPRESSOR CIRCUIT TYPICAL)

When CRI contacts close power is applied thru the compressor
safeties energizing the liquid llne solenoid RS-I and time delay
relay TDI. The compressor contactor CI and the oil pressure
switch OPI will be energized for three minutes before being under
control of the low pressure switch Lowl for low ambient control.
The low pressure switch allows the compressor to pumpdown after
CRI contacts open. Contacts at terminal 3 close and bring on the
condenser fans according to ambient temperature. TD2 is a delay-
on-make timer used to lock out the compressor for five minutes

during recycle.

The control panel contains a lead-lag switch to switch compressor
operation according to the room thermostat.

DATE 12/17/87 PAGE 4 OF 6
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APPROX.

PREPI,R-=’D lit

LIFTING LUG
TYP. 4

TOTAL UNIT

su COOL#

120"
FRAME

WEIGHT 2.000 LBS.
CU Z02

25997

PAGE .5 OF 6

FRONT
VIEW

AC-I

32636





T678A1007 LO/
AMBIENT, LOCKOUT

SET AT 55"
BULB IN OUTSII)E AIR

TIl2

HIH OP/SC r-

CCH21

oLIc

o L’ L1 L’

oLS-- 10

OB VOLTS
1000 VA

14,7 MCA
150 MA, FUSE IOV

CONTR V ON/
CIRCUIT O

TO4
II

TDICCRII

TgMI2OAL
5 MINUTE

TINER

TD CR2-E o

TDM2OAL

TDM120AL
3 MINUTE
TIMER

TDM120AL
3 MINUTE
TIMER

ISSUE

PREPARED BY

APPROVED

ISSUE

PREPARED BY

APPROVED

ISSUE

PREPARF_I) BY

APPROVED

3DB1-1000 HERM, COMP,
43,6 RLC
215 LRC

CR353FE.SBA1
NO, 6 IN :3/4"

M

AMP

C2

T1

3DS1-1500
59,6
275 LRC
CR353EOSIA1
NO, 4 IN 1,

AMP

HERM, COMP,
RLC T1 T2 T3

CONDENSER FAN
6,8 FLA 40,8 LRA
CR354ACSAA48
NI3 14 IN I/2"
(3) REQUIRE]]

PULL TO MATCHING TERMINALS
IN. AIR HANDLING UNIT

"""’-I I-"-’I DPDT

COMPRESSOR
LEAD-LAO SrTCH

ISSUE ISSUE I t2/17/87

PREPARED BY PREPARED BY JCH

APPROVE]] APPROVE

ELECTRICAL SYMBOLS

r]--r] FUSE’S

000
LBLOCK
000

HEATING
ELEMENT

CONDUCTORS NOT
CONNECTED

CONDUCTORS
CONNECTED

O SOLENOID’S

THERMAL OVER-
LOAD ELEMENT

TERMINALS IN UNIT
MAIN CONTROL PANEL

TERMINALS IN
HEATING PANEL

-------S VA TRANSFORMER’S

RELtR’,TIMER’S Mnl’ORS
AND HI]LI]IN DIL

RELAY= DR THERMAL I]VERLDAI

-IF NORMAL NORMAL

TERPERATURE ACTV’ATEn .

ELECTRICAL LEGEND

PAGE 6 OF 6 A
MODEL, ACU-302 TAG AC-1

SERIAL NO, 25997 DRAVING NO, VD-32636





GOVERNAIR CORPORATION
A Nortek Company 25998

SUBMITTAL
ISSUE

PROJECT: A/C BUILDING AS-205
CAMP LEJUENE, NC

DATA

DATE: 12/11/87
12/30/87

SERIAL NO.: 25998

SOLD TO: HUMPHREY HEATING
& ROOFING, INC.
P.O. BOX 1268
JACKSONVILLE, NC 28540

DRAWINGS FOR
RECORD ONLY

REF. DWG.: 32637-A

TAG: AH-I

MODEL NO.: RSA-02

NO. UNITS: 1

ETL LABEL

AIR FLOW DATA:

SUPPLY AIR: 9,000 CFM at .i0" Electronic Air Cleaner-Future
.15" Damper/Hood
.25" Filters
.88" Coil DX
.07" Coil W
.25" Unit
50" External Static Available

2.20" Total Static Design

COOLING CAPACITY R-22
BTU/HR TOTAL 358,500
BTU/HR SENSIBLE 125,969
ENTERING AIR 79.1 deg. DB, 66.2 deg. WB,
LEAVING AIR 60 deg. DB, 57.0 deg. WB,
SUCTION TEMP. 45.5 deg.
AMBIENT TEMP. 90 deg.
A.P.D. 0.88

HEATING CAPACITY Water
BTU/HR TOTAL 388,124
ENTERING AIR 20 deg. DB,
LEAVING AIR 59.8 deg. DB,
ENT./LVG. WATER 180.0 deg./160 deg.
GPM 40
FEET P.D. 1.6
A.P.D. 0.07

DATE 12/30/87 PAGE 1
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GOVERNAIR CORPORATION
A Nortek Company 25998

CONSTRUCTION:

BASE FRAME Structural steel tube electrically welded,
LUGS, LIFTING Fixed,
CABINET FLOOR 18 gauge 8alvanized steel single wall,

WALLS 18 gauge galvanized steel single wall
ROOF

PAINT
INSULATION
ACCESS DOORS

DOOR LATCHES

18 gauge galvanized steel single wall,
"Landmark Beige" enamel finish inside & out,
i" fiberglass, i 1/2 lb. density,
Double wall construction with standard
galvanized steel hinges,
Ventlok 333,

CONDITIONER SECTION:

COOLING COIL DX 5 row, 5/8" copper tubes, 12 aluminum
fins per inch, 19.38 sq. ft. total, 45" fin

width, 62" fin length, i0 pass, i req’d,
EXPANSION VALVE One per compressor with distributor,
BLOWER ASSEMBLY One 20" forward curve, class I, DWDI,

778 RPM, 2118 outlet velocity, 5.32 B.H.P.
Isolators spring,
Relubrlcatlon lines extended to drive side,
Variable pitch sheaves,

MOTOR 7 1/2 horsepower, 208/3/60 ODP, 1750 R.P.M.,
213T frame, pivot base,

DRAIN PAN Insulated with drain connection,
mastic coated, traps furnished and installed

"By Others",
FILTER RACK Angle with 2" throwaway filters,
HEATING COIL RE i row, hot water,

5/8" copper tubes, 8 aluminum fins per inch,
19.38 sq. ft. total, 45" fin width,
62" fin length, 2 pass,

OA-RA DAMPERS Outside air ralnhood,
Opposed blade,
Damper motor and controls furnished and
installed "By Others",

DATE 12/30/87 PAGE 2
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GOVERNAIR CORPORATION
A Nortek Company 25998

ELECTRICAL REQUIREMENTS:

208/3/60 power with 24 and 120 volt control,
24 volt transformer furnished and installed,
120 volt transformer furnished and installed,

ELECTRICAL CONTROLS:

See Wiring Diagram WD-32637

DATE 12/30/87 PAGE 3
"4841N. SewelI*OKC,OK 73118*(405)525-6546*

of 9





GOVERNAIR CORPORATION
A Nortek Company 25998

PROJECT: A/C BUILDING AS-205
CAMP LEJUENE, NC

DATE: 12/11/87

SERIAL NO.: 25998-A

SOLD TO: HUMPHREY HEATING
& ROOFING, INC.
P.O. BOX 1268
JACKSONVILLE, NC 28540

REF. DWG.: 32637-A

TAG: AH-I

MODEL NO.: RSA-02

NO. UNITS: I

LOOSE PARTS SHIPPED WITH UNIT FOR FIELD INSTALLATION

QUANTITY
ITEM PER UNIT DESCRIPTION

1
2
3
4
5
6
7
8
9

i0
II
12
13
14
15

25" x 20" x 2" Throwaway Filters
O.A. Rainhood

Q674BI034 Honeywell Subbase
T874BI019 Honeywell Thermostat

LOOSE PARTS SHIPPED SEPARATE FROM UNIT FOR FIELD INSTALLATION

QUANTITY
ITEM PER UNIT DESCRIPTION

DATE 12/30/87 PAGE 4
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EDGE GUTTERIN(_
24’!

wIRE MESH
SCREEN
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4840 N. Sewell Oklahoma Clly, OK 73118
(405) 525-8546 Telex 747-194
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e ANGLES WELD
BACK TO BACK

6"

BOLT DOWN UNIT
LIFTING LUG

I/4

CHAMFER

LIFTING HOLE

PAGE 6 OF 7 REV,

.//////////.

//////////
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SERIAL

I i/4

A B
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E
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5" 2500 #
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GOVERNAIR CORPORATION
A Nortek Company

25998

Job: A/C Building AS-205
Tag: AH-I
Model: RSA-02
Serial No. 25998
Drwg. No. WD-32637

12/18/87

SEQUENCE OF OPERATION

The unit is started by the room thermostat subbase. Unit
operation is determined by the cool/off/heat switch. Fan
operation is determined by the fan on/off switch. Auxiliary
contacts on the supply fan starter enable the compressors in the
ACU.

(TEMPERATURE CONTROLS)

The cooling is controlled by a room thermostat. This stages on
the compressors to maintain setpoint.

The heating is also controlled by the room thermostat. The
thermostat energizes the heat relay "HR" and "HR" contacts enable
the heating valve controls furnished and installed "By Others".

Power for the electronic air filters is provided at the control
panel between terminals I and 2.

DATE 12/17/87
* Governair 4841N. Sewell

PAGE 7 OF
OKC, OK 73118*





PLAN
VIEW

FRONT
VIEW

11/4"
PANEL

78"
FRAME

IV4"
PANEL

25"

26"

MPT. H.W. INLET
OUTLET

25"x25" S.A. OPNG._L’
W/ I" FLANGE

rll!

/

I/4" MPT. DRAIN
TRAP "BY OTHERS"

54’

I0" 9"

DOOR SIZE

30"x

57 II2"x 58 l12"x 19 I/2 Z" ANGLE RACK
(9)-25"x20"x2" T.A.W. TYPE FILTERS--FOR

(SIDE ACCESS)

66" NOMINAL
DOOR SIZE

f
BASE

PANEL

120"x78" MOUNTING AREA
FOR TRION ELECTRONIC
FILTER. FURNISHED B
INSTALLED IN FIELD
"BY OTHERS"

4

LIFTINILUG
TYP. OF 4

;.; ’..,

258’,’FRAMr"

NOTES
I) REFRIGERANT CONNECTING LINES

TO BE SIZED FOR SPECIFIC JOB
REQUIREMENTS.

2} 23"x 66" NOMINAL DOOR SIZE
UNLESS OTHERWISE NOTED.

( 3) CONTRACTOR TO FIELD MODIFY
DOOR FOR CLEARANCE OF
FILTER WASH MANIFOLD MOTOR.

.: O.D. DRAIN

21"x66" O.A. OPNG. W/HOOD

i
21 I/8"x 66" O.A. DAMPER

60"x 16" R.A. OPNG.
W/60"x 16 V2" R.A. DAMPER

ISSUE

PREPARED BY

MECH. CKD.

APPROX.
APPROVED

ELECT. CKD.

CXD.

TOTAL UNIT WEIGHT:
ISSUE- 12/30/87 APPROVED

PREPARED BY REH ELECT. CKD.

MECH. CKD. CONi’. CXD.

5 375 LBS.
ISSUE

PREPARED BY

MECH. CXD.

4/

REH

APPROVED

ELECT. CXD.

CON:ST. CKD.

GOVERe
4841 N. Setvl. Cdaboma Cib/. OK 73118

(405) 525-6546 Telex 79&268

MODEL: RSA.- 02

SERIAL NO. 25998

PAGE 8 OF 9
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40 MAX. FUSE

Li L2

gMP

CONTROL ON/
CIRCUIT OFF|

AH/DL

ELECTRONIC FILTER (IY OTHERS)
ELECTRICAL CONNECTION

AT CONTROL PANEL

UPLEX RECEPTACLE
AT CONTROL PANEL

120V

100 VA

-- AMBIT LOCKOUT
ADJUTABLm -"

I

UX-

HEAT/CDDFF A FAN TDN
"SHIPPED

SPOT

PT

C273B

T1 T2 T3

SUPPLY FAN
22 FLA 132 LRA
CR354AC..SAA4B
N& 8 IN 3/4"

CONTACT TO ENERGIZE
HEATING COIL VALVE CIRCUIT

Y OTHERS"
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Technical Bulletin 286T

’ , ANDREUEF
VALVE
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INSTALLATIOH
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FARRIS ENGINEERING



SAFETY-RELIEF VALVE
USER INSTALLATION MANUAL
This booklet is designed to assist in
the proper installation of an
important safety device, the
pressure relief valve. The pressure
relief valve which you have
received is a precision instrument.
Correct installation is essential for
plant, property, personnel and

public safety. Failure of a pressure
relief valve could lead to
catastrophic overpressure of
pressurized equipment and/or
release of fluids under pressure.
The discharge of contained fluids
may be hazardous and all
precautions should

bl,taken to
insure safe disposal.

TELEIWNEMRRISSAFETY-RELIEFVALVESGENERAL,INFORMATION
These definitions are intended to assist you in the
correct installation of Teledyne Farris Pressure
Relief Valves.

Safety Valve-An automatic pressure relieving
device actuated by the static pressure upstream
ofthe valve, and characterized by rapid full open-
ing or pop action. It is used for steam, gas or vapor
service.

Relief Valve-An automatic pressure relieving
device actuated by the static pressure upstream
of the valve, which opens in proportion to the in-
crease in pressure overthe opening pressure. It is
used primarily for liquid service.

Safety ReliefValve-An automatic pressure ac-
tuated relieving device suitable for use as either a
safety or relief valve, depending on application.

Pressure Relief Valve-A pressure relief valve is
a pressure relief device which is designed to
reclose and preventthefurther flow offluid after nor-
mal conditions have been restored.

Set Pressure-Set pressure, in pounds per
square inch gage, is the inlet pressure at which the
p.ressure relief valve is adjusted to open under ser-
vice conditions. In a safety or safety relief valve in
gas, vapor, or steam service, the set pressure isthe
inlet pressure at which the valve pops under ser-
vice conditions. In a relief or safety relief valve in li-
quid service, the set pressure is the inlet pressure
at which the valve starts to discharge under service
conditions.

Differential Set Pressure-The pressure dif-
ferential in pounds per square inch between the
set pressureandthe constant superimposed back
pressure. It is applicable onlywhenaconventional
type safety relief valve is being used in service
against constant superimposed back pressure.

Cold Differential Test Pressure- Cold differen-
tial test pressure, in pounds persquare inch gage,
isthe inlet static pressure atwhich the pressure relief
valve is adjusted to open on the test stand. This
pressure includes the corrections for service con-
ditions of back pressure or temperature, or both.

Operating Pressure-The operating pressure of
a vessel is the pressure, in pounds persquare inch
gage, to which the vessel is usuallysubjected in ser-
vice. A vessel is usually designed for a maximum
allowable working pressure, in pounds persquare
inch gage, which will provide a suitable margin
above the operating pressure in order to prevent
any undesirable operation of the relief device. (It
is suggested that this margin beas great as possi-
ble consistent with economical vessel and other
equipment design, system operation and the per-
formance characteristics ofthe pressure relieving
device.)

Maximum Allowable Working Pressure-
Maximum allowable working pressure isthe max-
imum gage pressure permissible at the top of a
completed vessel in its operating position for a
designated temperature. This pressure is based
on calculations for each element in a vessel using



nominal thicknesses, exclusive of allowances for
corrosion andthickness required for Ioadingsother
than pressure. It is the basis for the pressure set-
ting ofthe pressure-relieving devices protecting the
vessel. The design pressure may be used in place
of the maximum allowable working pressure in
cases where calculations are not made to deter-
mine the value of the latter.

Overpressure-Overpressure is a pressure in-
crease over the set pressure of a pressure relief
valve, usually expressed as a percentage of set
pressure.

Accumulation Accumulation isthe pressure in-
crease over the maximum allowable working
pressure of the vessel during discharge through
the pressure relief valve, expressed as a percent
of that pressure or in pounds per square inch.

Blowdown-Blowdown is the difference be-
tween actual popping pressure of a pressure relief
valve and actual reseating pressure expressed as
a percentage of set pressure or in pressure units.

Lift- Lift is the actual travel ofthe disk awayfrom
closed position when a valve is relieving.

Back Pressure-Back pressure is the static
pressure existing at the outlet of a pressure relief
device due to pressure in the discharge system.

Constant BackPressure- Back pressurewhich
does notchange appreciably underanycondition
of operation whether the pressure relief valve is
closed or open.

Variable Back Pressure- Back pressure which
maychangeappreciablywhenthe valve is open.

Built-Up-Back Pressure-Built-up back
pressure is pressure existing at the outlet of a
pressure relief device occasioned by the flow
through that particular device into a discharge
system.

Superimposed Back Pressure-Superim-
posed back pressure isthe static pressure existing
at the outlet of a pressure relief device at the time
the device is required to operate. It is the result of
pressure in the discharge system from other
sources.

STORAGE & HANDLING
PRECAUTIONS
Because cleanliness is essential to the satisfactory
operation and tightness of a pressure relief valve,
all necesary precautions should betaken to keep
out all foreign materials. Valves which are not install-
ed soon after receipt should be closed off proper-
ly at both inlet and outletflanges or screwed ends.
Particular care should be taken to keep the valve
inlet and internals absolutely clean. Preferably,
valves should be stored indoors or in a location
where dirt and other forms ofcontamination are at
a minimum. Valves should be handled carefully
and not subjected to heavy shocks. If due con-
sideration is not given to this point, some internal
damage or misalignment can result and seat
tightness may be adversely affected. Store,
transportand install valves with the stem in the ver-
tical position.

INSPECTION ON DELIVERY
Visual Inspection--When a valve is first receiv-
ed, it should be given a visual inspection to note
its condition. If any problems are noticed, they
should be reported tothe manufacturer, or his local
representative. All wire seals must remain intact to
insure warranty.
Points that should be checked:

1. Look for any shipping damage.
2. Confirm the nameplate data and the valve size,

type and trim/options against ordering
documents.

3. Insure that factory wire seals are intact.

4. If the valve will not be installed immediately,
store it properly.

5. Confirm by test that valve is ready for instal-
lation.

DETERMINATION OFAS-RECEIVED
RELIEVING PRESSURE
Before the valve is installed, it is considered
importantto determinethe set pressure ofthe valve
as recieved. Test procedures for determining reliev-
ing pressure vary with local plant practices. Note,
cold differential test pressures must be taken into
account.

3



CHECKING THE VALVE FOR
TIGHTNESS
After the valve is satisfactorily checked for set
pressure, check for leakage. It is important to
minimize leakage from pressure relief valves.
Excessive leakage could lead to fouled or in-
operable valves and serious product loss, and
could also be hazardous to personnel and
equipment.
The valve can be tested for tightness on the test
stand by increasing the pressure on the valve up
to 90 percent or more of the set pressure and
observing the discharge side of the valve for
evidence of leakage. Methods of determining
leakage are covered by applicable standards and
specific user requirements. One reference for seat

tightness testing is API Standard 527. A summary
of set pressure tolerances and leak rates is con-
tained in the tables on this page.

COMPLETION OF NECESSARY
RECORDS
All necessary records should becompleted before
the valves go into service. These records are im-
portant for effective future use of he valve. They will
provide some guidance astowhento retire valves
and replacecomponents as well as providing the
historical record of the conditions and services
under which the valve operated. One publication
for reference on pressure relieving devices is the
American Petroleum Institute’s"Guide for Inspec-
tion of Refinery Equipment, Chapter XVI".

OPERATIHG DIFFERENTIALS GENERAL GUIDE FOR SELECTING
DIFFERENTIAL BETWEEN OPERATING AND SET PRESSURES

The variety of service conditions encountered in Section VIII applications precludes a rigid set
of rules. Operational difficulties will be minimized by providing as much differential as possible
for known conditions of a particular application. The following are suggested minimum differentials:

General Gases, Vapors & Liquids

Seat Type & Construction
Set Pressure

PSIG

Pressures
Set Pressure
Tolerance
(+) or (-)

Minimum
Differential
Suggested

Metal Seat & Soft Seat 16 to 70 2 PSIG 5 PSIG
Metal Seat 10%

71 to 1000

1001 to 6000

Special Category Metal Seat
Soft Seat
Metal Seat

3%

3%Soft Seat

7%
5%
7%
5%

Leakage Rates forSafety Relief Valves forSet Pressuresto 1000
Pounds PerSquare Inch Gage (6.9 Megapascalsat60 F) (! 5.6 C)

Type of
Valve

Conventional

Balanced
bellows

Manufacturer’s
Orifice Size

F and smaller
G and larger
F and smaller
G and larger

Maximum

Leakage Rate
(Bubbles per

Minute)

40
20
5O
30

Approximate Leakage Rate
(Standard
Cubic Feet
per 24 Hour)

0.60
0.30
0.75
0.45

(Standard
Cubic meter
per 24 Hour)

0.017
0.0085
0.021
0.013

Note: Leak tests are performed as follows: For Flanged Valves-90% of set pressure. For Screwed Valves-85% of set pressure.
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FOR.SAFEINSTALLATION

DO
Store valves in original packing in a
clean, dry area until ready to install.

Test valves, if possible, prior to installing.

Install close to pressure source; in no
case exceed a 2 to 3% pressure drop

Allow space for disassembly.

Install to allow in-line maintenance and
adjustment.

Remove body pipe plug to allow valve
body to drain and check periodicially.

Remove plastic push plug from the bon-
net of bellows type valves.

Remove inlet and outlet flange
protectors.

DO NOT
Lift valves up by the test lever.

Remove flange protectors until just
before installing.

Tighten flange bolts unevenly.

Place intervening valves of any sort
between the safety-relief valves and
the vessels or lines they protect.

Place heavy discharge piping on valve
outlets without sufficient support.

Install valve other than in a vertical
position.

Install a valve fitting with diameter less
than valve inlet.

INSPECTIOll OF
INLET AND OUTLET PIPING
Before pressure relief valve is installed in service
the upstream and downstream piping is open and
available for inspectiono Newsystems, especially,
are likely to contain welding beads, pipe scale or
other foreign material which can be inadvertently
trapped during construction and destroy the
seating surfacethe first fewtimesthe valve opens.
Wherever possible, the system should be purged
thoroughly before the valve is installed.

A reference on pressure relief valve installation is
the American Petroleum Institutes RP-520 Pt. II, In-
stallation of Pressure Relief Valves.

VALVE LOCATION AND POSITION
Always install pressure relief valves with the stem
in a vertical position, inlet at the bottom, outlet on
the side. There aresome rare exceptions, butthere
are very fewvalves which can operatedependably
in other positions.

On installations wherethere are pressure fluctua-
tions atthe pressure source (as with valves on com-
pressor discharge) which peak close to the set
pressure of the valve, it will be beneficial to locate
the pressure relief valve fartherfrom the sourceand
in a more stable pressure region.

Regarding proximity to other valve equipment, it
is recommended that valves be mounted a suffi-
cient distance downstream from anysource oftur-
bulence, such as:

Reducing Stations
Orifice Plates and Flow Nozzles
Other Valves and Fittings

Also, most top guided pressure relief valves are
suitable for mounting on stationaryequipment only,
otherwise, they cannot operate dependably.
Where liquid valves are installed, ensure the inlet
is below the liquid level.

LIFTING LEVER
To prevent stem damage, the valve should have a
minimum of 75% of set pressure under the disc
before engaging the test lever.



PRESSURE RELIEF VALVE
INSTALLATION
Caution should be taken to be certain that all pro-
tective material on the valve flanges and any
extraneous materials inside the valve body or
nozzle are completely removed. Some of these
materials maydamagethe seats or betrapped bet-
ween the seats causing leakage.
Be sure the bonnets on balanced bellows valves
are vented. Removethe plastic push plug inserted
for shipment. Plan the disposal ofthe potential small
fluid dischargeto a safe placeto avoid possible ig-
nition or hazard to personnel.
Wheneveranyconnection is madeto an outlet, pro-
vide drainage from that piping or from the valve

body. This can also be handled by sloping the pip-
ing, thus avoiding disposal problems. Properly
support discharge piping. Confirm that the
pressure relief valve is being installed in the pro-
per location. Use proper gaskets or sealants to
install the valve, insuring that they do not block or
contaminate the inlet or outlet of the valve. Torque
flange bolting or use wrenching flats for screwed
type valves. Release any shipping straps from lif-
ting levers and confirm proper lever freedom.

It is recommended thatthe valve be isolated during
pressure testing of the system, either by blanking
or closing a stop valve. If gagging is used, extreme
caution must be exercised to avoid damaging the
valve and to insure that the gag is removed after
use.

INSTALLATIGN
API RP 520, Part II-Installation

- Cap may be required
for weather protection

Support to resist weight I/
and reaction forces |If connected to a closed

J|system, .specific care
Long-radius elbow .\ I|should be taken to keep

\ ||piping strains away from
p ,Iq, ]the pressure relief valve

r’e’lie7 --}I|under all conditions of

valve process oper n.
Drain

,.;
Body r-:7 :,.

consult text

Recommended Typical
Pressure Relief Valve Installation

Without Shutoff Valve

_2:- Cap may be required
for weather protectionSupport to resist weight

and reaction forces
If connected to a closed

Lo system, specific careng-raaus euow
should be taken to keep
piping strains away from

q, the pressure relief valver-’ressur /

relief | under all conditions of

valve process operation.

Body Drain

"i/- Stop valve- preferably should
Pressure drop ’(’-.-,’/ have full round port area and be
not m?re than = equal to or greater than, the inlet
30/0 of set size of the pressure relief valve-
pressure- this stop valve should be used
consult text _L/I....-’’ only as permitted in the appli-

/" cable codes

( [See par.2.2(Ib]

Recommended Typical
Pressure Relief Valve Installation

With Shutoff Valve
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GENERAL NOTES

These reference materials are available and
should be helpful in the installation and testing
of Pressure Relief Valves.

Since it is impossible to include all the industry
practices that are used in the installation of a
Pressure Relief Valve, this manual has been
prepared to describe routine field handling and
installation procedures to make a safe and
acceptable installation.

American National Standards Institute,
New York, N.Y.

ANSI B16.5- Steel Pipe Flanges and Flanged
Fittings
ANSI B16.34-Steel Valves, Flanged and Butt-
welding End.

ANSI B95.1 -Terminology for Pressure Relief
Devices.
ANSI/ASME PTC 25.3- Performance Test
Code, Safety and Relief Valves.

ANSI/ASHRAE 15-78- Safety Code for
Mechanical Refrigeration, [B9.1].

American Petroleum Institute
Washington, D.C.

API RP 520, Recommended Practice for the
Design and Installation of Pressure Relieving
Systems in Refineries, Part I-Design.

API RP 520, Part II-Installation.

API RP 521, Guide for Pressure Relief and
Depressuring Systems.
API Standard 526, Flanged Steel Safety Relief
Valves.
API Standard 527, Commercial Seat Tightness
of Safety Relief Valves with Metal-to-Metal Seats.

API Standard 2510, Design and Construction of
LP-Gas Installations at Marine and Pipeline Ter-
minals, Natural Gas Processing Plants
Refineries, and Tank Farms.
Guide for Inspection of Refinery Equipment,
Chapter XVl, Pressure-Relieving Devices.

API PAPER 62-73, Computerized Safety Valve
Maintenance Records by J.H. Forrester, Jr.,
May 17, 1973.

American Society of Mechanical
Engineers, New York, N.Y.
Section VIII, Rules for Construction of Pressure
Vessels, Division I.
Section I, Rules for Construction of Power
Boilers.

Compressed Gas Association, Inc.,
New York, N.Y.
Safety Relief Device Standards:

Part 1 -Cylinders for Compressd Gases,
Pamphlet S-1.1.

Part 2-Cargo and Portable Tanks for Com-
pressed Gases, Pamphlet S-1.2.

Part 3-Compressed Gas Storage Containers,
Pamphlet S-1.3.

National Board of Boiler and Pressure
Vessel Inspectors, Columbus, Ohio.

National Board Inspection Code, NB-23.

National Board Authorization to Repair ASME
and National Board Stamped Safety Valves and
Safety Relief Valves, NB-65.

National Fire Protection Association,
Quincy, Massachusettes.
NFPA No. 30, Flammable and Combustible Li-
quids Code.
NFPA no. 58, Standard for the Storage and
Handling of Liquefied Petroleum Gases.

NFPA No. 59, Standard for the Storage &
Handling of Liquified Petroleum Gases at Utility
Gas Plants.

NFPA No. 59A, Standard for the Production,
Storage & Handling of Liquified Natural Gases
(LNG).



GUARANTEE

All products manufactured by
Teledyne Farris Engineering are
guaranteed free of defects in
material and workmanship, when
used within the range
recommended, for a period of
one year. When authorized, any
defective product may be
returned to the factory, and if
found defective, will be repaired
or replaced free of charge, F.O.B.
our factory. No charge for labor or
other expense incurred will be
allowed as the liability of Teledyne
Farris Engineering is measured by
the refund price of the defective
product only.

"  TELEDYNE FARRIS ENGINEERING
400 Commercial Ave. Palisades Park, N.J. 07650 Phone: 201-944-6300 Telex: 135486
Plants in: U.S.A., Canada, England, Scotland, France, Australia and Brazil
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155-0L SERIES 1856M SERIES

FOR STEAM,
LIQUIDS, GAS,
AND
LIQUEFIED GASES

po# 109-284
MCAS, New River
N62470-86-C-5548
Jacksonville, NC





Teledyne.Farris Safety. Valves/High Capacity/Screwed Connections
’.: !.:

_
-i:.,. ;-.

TYPE 1855-OL -Male Inlet, Female :Outlet,iOpen. Lever
The Teledyne Farris 1855-OL Series embodies the most progressive
engineering design features for three-way High Capacity operation--
High Capacity with minimum inlet pipe size; High Capacity with
ASME-NB certification; High Capacity with the greatest economy to
you. Temp. Range -20F to + 450F.

The 1855-OL Series has extra-long top guiding for safe, positive
protection. This valve also features optially machined and lapped flat
seat and SELF-ALIGNING disc for maximum }ightness and positive
shut,off. t/

NOTES: 1. Conforms to ASME Pressure Vessel Code, Section Viii arid has been tested and
rated for capacity by the National Board of Boiler and Pressure Vessel Inspectors.

2. Flanged inlets available on quantity orders.
3. "O" Ring Seat Seal for additional tightness optional. Add "R" to type number

(example: 1855.R-OL).
4. Plain cap (no leveri & packed lever designs available on application.
5. Test lever required for Air, Steam & Hot Water Service.

6. Types 1855 and 1855-PKD may be used for back pressure to 50 PSlG when
specified.

PART NAME MATERIAL





VALVE "P(PE AND SIZE VALVE TYPE AND SIZE
t/,

5

I.

4

50

Z52

1175
1678

4193,

I 4696’

:5’03

’09. 7212
’,7715

111739

il

2t,x4

3x4

132
"161
:187
209

228

263
280
295

309

324
336
350
361
373

384

396
406

417
426

436

447

456

466
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Foot Valves
Check Valves

AMERICAN MADE

Simmons Manuf’acbuHng Oompany
Post Office Box 509 McD0nough, Georgia 30253

Telephone (404) 957-3976

887-2 Printed in U.SA

AMERICAN MADE

.0 Series
got Valve

Simmons

Check these outstanding features
of Simmons

Foot and Check Valves

"O" RING---BUNA "N"... Suited for hot
and cold water, in a full range of sizes.

CAST BRONZE POPPET... One piece
construction, w:,t, stain. s,c-! sef-
locking

MONEL POPPET SPRING... This
premium quality spring is used on all
Simmons valves.., both foot and
check.

VALVE SEAT...Tapered for positive
sealing and self-cleansing.

CAST BRONZE VALVE
BODY... Durable, heavy, one-piece
construction---same composition as
bronze poppet.

Avadalle with solid brass perforated strainer
as shown or with stainless steel perforated
strainer.





class 125 bronZe gate
Screw-in Bonnet Rising Stem Solid Wedge

125PSI Steam to 406For207C . -., "%- ,-":’"

200 PS Nn-Sh0ck.01d War,Oil, r Gas ;"

Bronze ASTM B-62o. ,.tmme +.... .+, ::
DIMENSIONS’_’..:WEigHTS .QUANTITIES

_II__: II T-111 I+111

I"I,. 4% ’V, .6 X

’/,t .";’.. 4., .,v,,::
’I,1 1"I,,..4% .’.I, -.7- .6 .-100

’1, 2%. .5W,, 1, 1.0 .9

21,, 7’h= ,1 1.7 1.5

1’/, 2’1. 6’1, 1=1,’ 2.4 2.1

1’/* +2% 9’/,. ,1’!, 3.3 3.1

.2 3’1,, 11%, 1%. 5.0 4.7

2’/z 4b’, 14%. 1"/,. 10.5 9.4

3 4’1, 16’t 1’+/,. 15.0 13.3

Not lailai

10

10

4

4
S-111
solder

NIBCO INC., ELKHART, INDIANA 9





class 125 bronze globe
Screw-in Bonnet Integral Seal .Renewable Discs

T-211-Y N.RT. to N.W

S-211-Y Copper to Coppe,





class t25.; bron e ;cheCk

NIBCOc=ck valve rn,w be in=tarsi tn
hodzonta/ nd v_-a/rmes with

upward flow o i any iewrte
riot. They will operate t,aSsfactoy in a

=/, 2V, 1=/, 1=/,=" .5 .5 50

’1= 2/,, 1"/, 1<1, .6 .5 50 J.

1.5 1.2 30

2.2 1.8 2b

;1; 4’/, 2’_=/,; 3’/," 2.9 2.5 10

2 5’/, 3W, 3’/, 5.0 4.2 10

2’1; 8 5’I" 5’/,, 12.0 10.5 5

.3 9’/, ’, ’/., 18.2 15.5 4

WARNING Do No Use Fo Recip-
rocatir. r Compres-

NIBCO INC., ELKHART, INDIANA :33





BRONZE SAFETY VALVES
High Capacity, Full Nozzle

&.S.M.E. Standard--N.B. Certified

PRESSURE SETTINGS:
STEAM TO 250 PSI. 406 F.
AIR/GAS TO 300 PSI. 300 F.

Forged copper alloy---disc and full nozzle. Seats lapped to optical flatness. Valve
housing is heavy cost bronze. Wide hex on body provides ample wrench clearance
f0reasy imtal,latlon. Factory tested and adjusted for prese opening without simmer,
and for correct blowdown.

Steam boilers, generators, lines, unfired vessels. Compressor intercoolers, aftercoolers,
receivers.

II

3
4

6

DESCRIPTION MATERIAL

Body

Cap
Hood
Disc

Regulator ring
Guide
,Spindle

Slndle Retainer
Sp. Retainer Locknut
Ball
Spring
Spring Plate (top)

ITEM DESCRIPTION MATERIAL

Forged Copper 14 Pressure Screw
Alloy 1,5 Reg. Ring Set Screw
Bronze 16 Guide Set Screw
Brass Die Cast 17 Lift Nut
Forged Copper 8 Lever
Alloy 19 Spring Pin
Bronze 20 Press. Screw i/Nut

Bronze 2! Hood Set Screw

Steel-Cad. Plated (FHMS)
22 Name Plate ScrewBrass (Dr.)

Brass 23 Seal
St. Steel 24 Body Set Screw
Steel-Cad. Plated Name Plate
,Steel-Cad. Plated 25 Vibration Damp. Sp.

ltem 25--Optlonal at Extra Cost. (Not Shown)

In-Ori- Out-
let lice let

xl)

’X E xl
xE xl

xF

1; H = )O-H-I

2 x H :2 6000-H-2

2 J 2 6000-J-I
2/ J 2 6000-J-2

rass
Brass
Steel-Cad. Iqoted

Stl. Stamp Br. Pit.
S. S.

Brass Pl.

Steel Brs. Pit.

Lead & Wire
Stl. Brs. Pl.
Brass

Discharge Connections Overall CL te CL te
Figure Aree Height Inlet Outlet
Number Inlet Oullet

Sq. In. "D" "E" "A" "B" "C"

6000-D-1 0.121 ,/"M. /"FE. 6
6000-D-2 0.121 "M. "FE.

See pc,ge 3

Ma/focturtd fo Spl, Scw Irc. by Klde Vatve Co.





FIGURE 6000 SERIES

To correct capacities for superheat see page 6

30 226 260 404 464 632 725 1036 191 1616 1858 2650 3045
35 252 290 449 517 703 809 1152 1328 1799 2072 2949 3396
40 278 320 495 571 775 893 1269 1465 1981 2286 3248 3747
45 303 350 540 625 846 977 1386 1602 2164 2500 3547 4098

50 329 380 586 678 918 1061 1503 1739 2347 714 3846 4449

55 354 4J0 631 732 989 1145 1620 1876 2529 2928 4146 4800
60 386 440 677 785 1060 1229 1737 2014-. 2711 3142 4445 5151
65 405 470 723 839 132 1312 1854 2151" 2894 3356 4744 5503
70 431 500 768 892 1203 1396 1971 2289 3076 3570 5043 5854

75 457 530 814 946 1274 1479 2088 2426 3259 3784 5343 6205

80 482 560 860 1000 1346 1563 2205 2563 3441 3999 5642 6556
85 508 590 905 1053 1417 1647 2322 2700 3624 4213 5941 6907
90 533 620 950 1106 1489 1731 2439 2837 3806 4427 6240 7258
95 559 650 996 1159 1560 1815 2556 2974 3989 4641 6540 7609

100 586 680 1042 1212 1631 1899 2673 3111 4171 4855 6839 7960

105 610 710 1087 1265 1703 1983 2790 3248 4354 5069 7138 8311

110 636 740 1133 1319 1774 2067 2907 3385 4536 5283 7437 8662

115 661 770 1178 1372 1845 2151 3024 3522 4719 5497 7736 9013
120 687 800 1224 1425 1917 2235 3141 3660 4901 5711 8036 9365

125 712 830 1269 1479 1988 2318 3258 3797 5084 5925 8335 9716

130 738 860 1315 1532 2060 2402 3375 3935 5266 6140 8634 10067
135 764 890 1361 1586 2131 2486 3492 402 5449 6354 8933 10418
140 789 920 1406 1640 2202 2569 3608 4"09 5632 6568 9233 10769
145 815 950 1452 1694 2273 2653 3725 346 5814 6782 9532 11120

150 840 980 1497 1747 2345 2736 3842 483 5997 6996 9831 11471

160 891 1040
170 943 !100
180 994 1160
190 1045 1220
200 1096 1280

20 !147 1340
220 1198 1400
230 1249 1460
240 1301 1520
250 1352 1580

1588 1853 2488 2904 4076 4757 6362 7424 10430 12173
1680 1961 2631 3071 4310 5032 6727 7832 11028 12875
1771 2068 27-3 3239 4544 5306 7092 8281 11627 13578
1862 2174 296 3406 4778 5581 7457 8709 12225 14280
1953 2282 3059 3574 5012 5855 7822 9138 12824 14982

2044 2389 3202 3642 5246 6130 8187 9566 13422 15684
2135 2496 3344 3809 5480 6404 8552 9994 14021 16386
2226 2603 3487 4077 5714 6678 8917 10423 14619 17088
2318 2710 3630 4244 5948 6953 9282 10851 15218 17790
2409 2816 3773 4411 6181 7227 9647 11279 15816 18492

Lbs./Hou Steam, 90% basis
3% Accumulation

The copacJties sholvn in these columns far saturated steam and
apply to valves far power boilers in accordance with current

A.S.M.E. Code, ection I.

Note: For Ar/’Gas Capacity Please Ccad The Factory.

10% Accumulation

The capacities sown in these columns for saturated steam and
in accordance with A.S.M.E. Unfired Pressure Vessel Code, Section VIII.
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FEATURES OF THE
e25-SERIES, REGULATORS

FOR PRESSURE





PRESSURE REDUCING VALVE TYPE 25P
The 25P is an accurate, reliable regulator that allows steam from a high pressure
supply to be used at a more onomical low pressure, and protects valuable rotor

from overpressure.

HOW THe 25P, 2SPA & 25PI WORK
Normal positions before start-up are the underside of the pressure dia-
with the main valve closed and the phragm. When the force below
pilot valve held open by spring force or that diaphragm balandes the compr.es-
air pressure. Entering stul passes sion force of .the spring above it,
through the pilot valve into the main pilot-valve throttleS. The control
diaphragm chamber. and out through ,. ps.u} maintained_ in .the m..ain
pilot valve exceeds flow through th.e: ,Valv to deliv ju.,.t...enough steam [or.

orirme; contr.ol-p.r.e ncr..ses

in down p-rss.urn feeds back i._ When team is not loner required, the
through th pre sensing line to :. Sening Line pressure m’eases closing

HOW TO SIZE:AND INSTALL THE2P PRESSURE REDUCINO VALVE ,..
From the inafid:red pressure " valve size by nomiaal pipe/flaage
conditions select the’i standard or size
.dp0aw. from pge 12 or 13, body constru of iron
hich mes tl adual st..en.. capacity-
have less Cat3aer.fo lower seam ’: : typeofcontrol25Pf0rpressure

factory pefforman’ and low mainte- I steam supllYre --nance depends or/ helecti’ng the valve
’:0rrectly. An: und.e.ized valve will I reduced pressure range and color

ot be ’-abld70.-’.’J]bld th:.redu6ed : of pil.ot val spri.ag selected
pressure Und naJ’n load condi- :""-inni ap=pn
tlons. An oversized valve may hunt
because themain valv.wi,l be barely
cracked open; and -s.ubject- the Pressure Reducing ValTyp .25P for
valW seat and head tpiature wear, i. !50 ig inlet pressre;ye!10W spring
i Comple the ,"onwith the for 3to 30 psig redd pressure for
pilot Valve Srig Col0 Which meets 15 psi process ltifig?
the downstream pressure condition,

For example: Sarco I" Cast Iron

tlmt the reducing valve will b on a
horizontal ru with bypass piping
provided, Sb that. the system can

following.
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CAPACITIES FOR STANDARD 25P-25PA-25PI-25PE VALVES
pounds of saturated steam per hour

INLET OUTLI NOMINAl. VALVE SIZE
$TEAM $TEAM

PSlG PSIG
2" 3" 4" 6"

..:-.;’: .__,%,’9"::::" :*:’ 4.,:. 910. 1 1,9 2 ’ ’ 4,. 7 lO ::

175’ -[:: Js: : o s 3t ,o .;’ 87-- ,oss :,. ::"’? .: :0$ ! 2,970 3,9 5 9,9 15,0 :.
.’- :,*: .; I’; ’1,5: 2, 340 4,330 6,1 I0!5 17 2270

t ,:

*Cos* stem coam r.qmd for **r* abo 2S0 po.
Capoc or* bl.od muroc,/c r.gulafla - I. P.SJ.

Rmfer to pip. Mining Chort Pog* 9.

8cdd faced numbers in ouflet doom proesur, coluum indicate
pressures at which moxtmum capacity our. Low outlet
pressures do increase valve cepadty.
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MECHANICAL CONTRACTORS GAUGE

.GAUGE

PRESSURE
o- o ps
o. 6o

0 10

0 160 psi

O- 200 psi

0 3OO

0- 600 psi
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MOELLER
MODEL 4000 Et 4250
BACK ANGLE BIMET
THERMOMETERS
These rugged, fixed
back angle thermom-
eters are available in
2 different dial sizes,
5" (4000 series), 3" (4250
series) to fit all standard
installations requiring thiS
forrr All standard stem
lengths and ranges are
available.

MODEL 4500 Et 4750
STRAIGHT FORM BIMET
THERMOMETERS
As rugged and de
able as all Moeller
BIMETS the fixed
bottom c0nnected
BiMETS a..re available

3"’14750eries) dial
sizes and are offered
in all standard stem
lengths and range

process applications as well as
general commercial and industrial
use. Field proven for accurate and fast

illesponse to temperature changes,
ese rugged instruments feature
ather proof and fume-proof cases

with easy reading anti-parallax dials.
Stainless steel construction gives
maximum protection against
corrosion.

with gasketed removable bezel, all
304 stainless steel construction.
External calibrationsimpte zero
reset screw adjustment at back
of case.
Stainless steel stems with all joints

BIMET helix--low mass, single coil
is silicone dampened to limit
pointer oscillationand accelerate
heat transfer for faster response.

* Accuracy within i% ofincluded
range.

welded. Fixed or union connections. Clear extra heavy glass front
Anti-parallax scale, white alumi- standard. Plastic or shatterproof
num dial with black easy reading glass crystals available.
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Limiting Conditiom
Maximum operating pressure of each trap
rie in dtermin by orifice size and is

by trap type (Example: " FT-75
75. :.:: ,., :

;abl= wiout air ve mid with op-
tapping as drain traps.

’;:Some sizes can b supplied corn’bined with
steam lock release (SLR). Consult factory
for details.





SARCO
Typi B Inverted Bucket

Steam Traps

Size Standard ’Air Vent (see Fg. $)

MAXIMUM P(RATIt@ PRESSURE IS DETERMINED BY ORIFICE SIZE

SPARE !IAIITS SHEET No. 10 AVAILABLE ON REQUEST





765 3380
830 3640

-125 920 4100

"125 765
:150 816 i,:

IO 867

BI-X --25O
BI2-X--2SO

.070
25 562
150 4)0

175 630

22 695

720

258O

222’0 JgO 6300

,",:T:
122 250 B32 250 142 ,-)’:

+-" ’"’: ORIFICE (" -IA :-’,,.

1825
1940

2000,,..,
2120
2240

2300

2.$. 250 psi 2910
-=3120

34
3630 ,

Fer Kg./Hr. multiply Lb./Hr. by .454

55OO
r. -6040

16,100

191400
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DIMENSI(NS AND

CAST IRON FLANGED
"Y" TYPE STRAINERS

SERVICE RECOMMENDATIONS: Used oxtemivly to
suetn foreign mtter from lines and provide inex-
pee protection for coly pun’q, metem, veives,
end simr mecharal eqpment.
SCREENS: Normally furnished made from heavy
gauge perfoted Itainless steel heet, re-inforced in
.iger sizes for liquid service. 3/64" perforations
usually furnished for steam service in through
10"; 1/16" perforations for larger sizes in itesm ser-
vice. Strainers for liquid service usually furrdhed wih
1/16" perforation in sizes thcough 4" and 1/8" per-
rotations are available. For services re(:lUring extreme-
ty fine straining we suggest 5/32" perforated metal
screens ltm)d with an approprtat wire mesh, See page
B-3.

CONSTRUCTION: All 751 type strainers feature
machined soots in both the body end cover fla)ge for
secure screen retention. Cover flanges for the
#751 *SW are light e..rgh for easy handting the
hinge arrangement on the #751-HC minimizes the in-

convenience of servicing large strainers. O-ring sealed
cover flanges are available.

SELF CLEANING is done by openg the valve or plug
connected to the biowoff outlet, Adyhla when
strainers are to be mounted in vertical IDig; we can
rotate the cover bringing the blowoff to the lowest
point.

BLOWOFF OUTLETS: Tapped NPT, sizes specified
below. Not normally furnished plugged.
CAPACITY: These strainers have screens with open
areas many times greater then the corresponding pipe
size end thereby reduce pressure loss to a minimum.
Dependent upon the seiecUon of perforations, ratios
as great as six to one are available.

PRESSURE DROP: See charts, page C-1.

GALVANIZED STRAINERS aveilabla from stock in
sizes.

INDIVIDUALLY HYDROSTATICALLY TESTED
MATERIAL: Cast iron ASTM A126-B

lATE "APPLY FOR CERTIFIED DRAWINGS’"





/
SELF CLEANING "Y’" TYPE
SCREWED END STRAINERS

#1 1-FCB
SIZES THROUGH 2"

# 1 1 -BC
2"’-21’" AND 3""

EXTRA HEAVY
IRON BODY

WORKING PRESSURES NON-SHOCK
Steam 250 PSI (I 400F.
Water-OII-Gea 400 PSI l 150 F

SERVICE RECOMMENDATIONS: Used extensively to
M.rein foreign matter from pipe liras erKI provide iflex-
pensive protection for costly purnl, meters, valves
and other similar mechanical equipme;t. The #11 -FCB
features a bronze, straight threaded and gasketed cap
which can be removedfor cleaning. Trm # 11-BC pro-
vide= the same features with e bolted cove. The
#1 I-FCB is available in sizes through 2" end the
# 11-BC is stocked in 2", 2 end 3" sizes.
SCREENS: 20 mesh stainless steel screens (1t32"
ope,,ings) usually furnished in eli sizes throug.h 2" for
water service and 30 mesh (1/,50’" openings) for
steam service in those sizes. 2Y’, 3’" and 4"
strainers furnished with perforated stainless steel
screens, 3/64" openings for steam and 1 !16" open-
irs for water. "le #’11-FCB supplied with 20 mesh
s -inis steel ’. Jlns for water service and 30 mesh
f-. "mmn service. #11-BC nonally mJpplied in all
sizes with perforated stainless steel scrses, 3/64"
oper)ings for steam end 1116" for water. A large
variety of perforated meteis and wbe mesh screens
other than those normally furnished ere available, ee
page 8-3.
CONSTRUCTION: All izes feature a machined seat in
the bc"Jy, designed to make the screen self aligning.
and

_
the same time holding the screen securely in

place by a straight threaded and gasketed cap. The 4"
size features flanged blowoff cap, similar to those
used with our flanged "’Y’" strainers.
FEATURES: The machined Seats in both the body and
cap allow easy assembly and disassembly. The alter-
native is a strainer which employs a pipe bushing to
lock the screen in place which will likely deform the
screen, allowing sediment to bypass the strainer.
SELF CLEANING is accomplished by opening the valve
or plug connected to the blowoff outlet.
BLOWOFF OUTLETS: Tapped NPT, sizes specified
elow. Not normally furn=shed plugged.
CAPACITY: Generously proportioned bodies, with
screens that have an open area many times greater
than the corresponding pipe size, insure low pressure
lOSS.

PRESSURE DROP: See charts, page C-1.
GALVANIZED STRAINERS: Available from stock in all

INDIVIDUALLY HYDROSTATICALLY TESTED.
MATERIAL: Cast Iron ASTM A-126 Class B.

MUELLER SPE"’.., LTY F.o BOX 15.9.’YJ1 Cmohna Ave., turnberon, NC
; e 19-7&. f’4I TWX 510 939 359 C
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oBronze Gate Valves
MATERIAL
Hammond industrial bronze gate valves class 125 and class 150

pressure-containing parts are cast of ASTM B-62 bronze alloy.

Class 200, class 300 aJ class 350 pressure-containing parts

are cast of ASTM B-61 bronze zoy.

WIIEflE TO USE BATE VALVES

For. minimum line-’essum dn.
For minimum flui entrapment i the line.

For relatively infrequent operation.

CLASS 125

Features:
Threaded F.s
Ouick Open Cam Action

Sizes 1/=" thru 2"

IB610

,i

STEM AND DISC SELECTION GUIDE \. 125 psi Steam to 406F

mtn stem, s d wedge dl=c valves, smpland mostwi/ 200 psi Non-Shock Cold Water,

ed--ate valves offer f., (;, . advantages: \t Oil or

Operator can determine at a glance wcether the valve s ope . .;
or coseO. {;LA 1 zo

by the back seat.
Solid wedge disc valves most successfully hale viscous

fluids. Recommen.xl fo steam senace.
Can be installed w stem an:. position.

Riir stem. double disc (or split wedge) valves also have

the advanta0e of easy readability for open or dosed In add they:

recommended for non-condenng oases and liquids al

nc’mal temperatures NOT FOR STEAM SERVICE.
Ca adiust to the setmg sudace even though onE-half of the

dLs; is out o; alignment due to torer, matter between the seat

anC the disc.
Can remain pressure-ght despile st distorlion of the valve

Should be installed w stem verticz only

No|-ris’ng Stem Valves
Usu; y instat!e w,,ere soace is limited.

Fltur:
Solder Ends
Threaded Bonnel
Rising Stem
Sotid Wedge
integral Seat
Malleab Iron Handwheel
Mee;s WWV54, TyI
Class A
Meets MS$ SP-80
Sizes % thru 3"

IB635

Usu iy shorter-lived tnari rising stem because stem threa 125 psi Steam to 406(C)F

aP#ays in contact w the fluid. 200 psi Non-Shock Cold Water, Oil or Gas

CLASS 125

BONNET SELECTION GUIDE
Union bonnet gates:

Easity dismantled wtout n,. ’, miury to bcdy bnnet aring

surface.
Stronger because of th.=t hea,,y n:on nut

Safer no dange o! bo’e bmr,g screwe:t off in normal

peration.

Irmerted bonnet gates are twPr r,ce0 bL;; are ’,) recommended

when pressure and temrre xtre,mes art ikel..

IB640 "

Features:
Threaded Ends
Threaded Bonne!
Rising Stem
Solid Wedge
Integra Seat
MallCabl Iron Handwheel
Meets- WWV54. Type II,
Class A
Meets MSS SP-80
Sizes -’ thin3

125 psi Steam to 406F
200 psi Non-Shock Cold Water. Oil or Gas





Ciass 125
Bronze Gate

2-0’,

UI

2-1/4

I

I"-3

IMIIIL IIZCIFlrTIONI

-!7





Class 125
Bronze Gate

6 C

12-1,"t5

15 lZJ"

aixm ICIICATIONS

18-

XSTM B-2g T,/p





Numbers: 329, 329T, 335, 334, 334T and 333 SUPERSEDES: SD’100-2.2

PRERE REDUCINGVS 3D3
SE: ailly wr to a hot wer ing systemerpresu in e
m@rs the pssum ffing t

S: ft. on aIs
mngadjntd st fi ler for, st austt
ffin cck Iotempngt If incoming ssumi
seajuIng ran 0 to 25 P

1

329,329T

PRODUCT
NO,

329

329T

335

IRON

BRONZE

SIZE& TYPE

NP & Wr.AT

MAXIMUM
SI.Y SIDE

PSi
(I00"C)

DIMENSION& INCHES IIPI,G wl./I..
1 CTN.

2.4 3O
(. KG) (4

I,





Bronze Check Valves
Check valves are used to check or prevent backflow in lines Line
pressure forces the disc to open and allow flow in the direction
desired. When pressure drops, gravity and hne back-pressure
close the disc, preventing backflow.

Imsure-c0taining pails are cast 0f AS]3d 8-62 bt0r oy.
Class 300 and class 0 Iessure-conlinin0 parts te cat of
ASTM 6-61 bronze alloy.

111N6 CHrd:K VALVES

Tn control direction of flow and for quick, automatic reactions

Swing check valves are recommend for use m coniunction with
gate valves. They should not Oe used m a rapid cycSng system
i.e., with a reciprocating pump., or for ar compressor service
where they could cause chatter and damaging vibration.

Li check valves differ from check valves i tha their flow
Care the same as 0lobe valves, with a resultant in.
cmed presre o)p. They are 0enera used in connction

minimum resistance to flow. \ For water rvice where foreign matter sch as or sand- Some Hammond bronze swing check valves offer T-paem may be i the line. Soft de;c protects e tats.
lesn; others offer Y-pattern desi0n, re0rinding, with ’ee \ For positive shutoff at low line pressure.

CLASS 125 IB904 "ILSS 125

TEnds Meets_ ’WV51, Type N, Class A SoMer Ends Meets WWV51, Type IV, Class A
T-Pattern Meets MSS SP-80 T-Pattern Meels MSS SP-80
Br0nze Disc Sizes V" tlu 2" = Brom glsc Sizes %’" thru 2"

125 psi Steam to 406"F
pei Non-.4hock Cold Water, OII or

"Warning Do not ue o mclprocattng oml’ecsor mice,

CLASS 1;!5 IB940’

Threaded Ends
Y.Pattem
Renewable Bronze Disc

125 psi Steam 406=F

Meets WWV51, Type N, Class A
Meets MSS SP-80
Szes I/4" thn 3"

200 psi Non-Shock Cold Water, Oil or Gas
*Wrning DO not t.me 1o ciprocating air compressor

CLASS 125 IB942
Fmmlmmm:

T’meaded Ends
Y-Pattern
TFE Disc
Meets MSS SP-80
Sizes lh" tru 2

125 pill Steam to 406F
200 Psi Non-Shock Cold Wer, O or Gas
"Warning DO not use for recc:m=Ong air compresso =erwce.

CLASS 125 IB941

SOtr Ends
Y-Pattern
Renewable Bronze Disc

125 psi Steam to 406F

Meets WWV51, Type IV, CIcss A
Mets MSS SP-80

%’" thru 3"’

200 pM Non-Shock Cold Water, Otl or Gas
We.’ning Do not use " compre service.

CLASS 150 IB944

hreaded Ends
Y-Pattern
Renewable Bronze Disc
Meets MSS SP-80
Szes /" thru 3"

125 psi Steam to 406=F
200 psi Non-Shock Cof Water. Oil or Gas
"Wmtt NO FIO use fc

125 psi Steam to 406=F
200 psi Non-Shock Cold Water, Ott or Gas
,’v ,.,n L)O ,ot use’ fo: reciDrocnn3 ,:r CODreSsor service

Hamm)nd Valve CorD.





Cza:.s 125
Bronze Swing Check

2-65

MI

StZE A 6 ] C
1-1’/ 4-15/16 2.1/’2 i I-3/32

2 S-7’/6 2-78

4 Ds Ii

Cas TU e r

-35
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FOBM B832- 2

MODEL 575
WILKINS

BACKFLOW PREVENTERS
REDUCED PRESSURE PRINCIPLE
Sizes 3/4" 2"

APPLICATION
The Model 575 has been designed for installation in

potable water lines where a potential heath hazard exists.

Welkins’ low head loss makes the device most suitable

where system pressures are low or where it is ,’nportant to hold

pressure loss to a minimum.

FEATURES
LOW HEAD LOSS

Exceeds all standards
Lowest in industry

LOW MAINTENANCE COSTS

No special tools required to service units

Few moving parts
!n-line serviceability

COMPACT SIZE
Easy to install

CAST BRONZE MAINCASE
Sturdy, durable, corrosion resistant

POPPET TYPE CHECK VALVES
Independently operated
Spring loaded, stainless steel springs
Corrosion resistalt

HYDRAULICALLY ACTUATED RELIEF VALVE

Oischarges backflow to atmosphere

PERFORMANCE
Wikins’ Model 575 Reduced Pressure Back’flow Pre-

venters EXCEED the requirements of AWWA, for flow raes
and head oss ad are tully approved by U.S.C. Research

Foundation, IAPMO. ASSE and C.S.A.
Head loss s the lowest m the industry.

Proper performance ,s dependent upon the user adher,ng

to reLommended ,nstallahon procedures, and having licensed.

quhfied personnel perform regular periodic inspection

and rnamtenace
Two 5hul oft v31v:,s a=c} four lt?s.t cocks are provided

testm_c All Mci.el 575 de}ce cap, be dsassembled and

pare without remown,q the unl from the line.

CONSTRUCTION
Wilkins’ Model 575 Reduced Pressure Backflow Preventer
consts of a main body with two check valves and a con-

necting externa pressure relief valve located between the two

check valves. Check valves are spnng loaded and operate
independently. The relief valve functions automatically by

sensing the pressure differential across the first check valve

and discharges bacldlow to atmosphere in the event the check

valves become damaged or fouled. Springs are made of stain-

less steel and all other component parts are made of corrosion

resistant material.

WARRANTY
Wilkins" Backflow Preventers are warranted against de-

fects in material and workmanship for a period of one year from

date of shipment strictly =n accordance with Wdkms’ Cettihcate

of L,’nited Warranty.
All Model 575 Backflow Preventers manutactured by Wil-

ktns contain only Wilkins authorized parts. Repcement of any

part of the Model 575 BacIdlow Preventer wdh a par. other than
a Witkins’ authorized part immediately voids Wilkins" limited

Warranty
Certificates of Limited Warranty are available upon re-

quest.

CALITION
Installation and Maintenance

All M(lel 575 Backfiow Preventers should be metalled

and maintained only by hconse ersonne; Pfoper pe-

refinance i Oendenl um regular ir5=on and min-

tenance Thce 5houkl be pcdrmed n accurdance with Wll-

km specll(cabons alld ,strucbons and evaiting govern
menla arid ,ndust, standards and ce





SPECIFICATIONS

The Reduced Pressure Backflow Preventer shall consist of a connecting preHure differential

relief valve located between two Independently operated spring-loaded poppet type check valves. The

malncese shall be of bronze and consist of four test cocks which provide Ior in-llne testing and

maintenance. Stainless steel springs and corrosion resistant materials shall be used through-out.

Head loss characteristics shall be at least equal to Wilkin$’ Model 575.

APPLICATION MAXIMUM OPERATING PRESSURE

Designed for potable water systems where a 150 PSI

potential health hazard exists. MATERIALS
TEMPERATURE RANGE All corrosion resistant

33OF 140OF

PRESSURE LOSS AT MAXIMUM ALLOWABLE FLOW RATE:

(ASSE & USC) STANDARD
MAX. FLOW

SIZE RATE PRESSURE LOSS
:,= 30 GPM 9.3 PSI

1" 50 GPM 8.4 PSI
1Y, 75 GPM 8.2 PSI
," 100 GPM 7.4 PSI

2" 160 GPM 8.4

-._-. -_---: -::-__ -::- %:_

Addilional flow capacity aYailble wilhin 8llowable pressure loss.

NOTE: 13. PSI MINIMUM NET INLET )RESSURE IS REOUIRED TO INITIATE FLOW.

Damage to the device could result wherever water hammer and/or water thermal expansion could

cause excessive line pressure. Where this could occur shock arrestors and/or pressure relief valves

should be installed downstream o! the device,

OPTIONS

SIZES:
3/4". 1". ",". ’/.-", 2"

GATE VALVES
Specify: With Gates or

Less Gates
POPPETS

Synthetic polymer

CONNECTIONS
Screwed

SENSING LINES
Sizes 3/4’ & 1"" Internal
Sizes 1’/,’" 2" External

DIMENSIONS

SIZE,

1’&116’/4 1214%’66 3’ 7/, 30

2 i16’,; 12 4%] 8% 3’, 7% 35

WlLKINS REGULATOR CO.
A Division o! Zurn Industnes, Inc.

1747 Commerce Way
Pase Robles, CA 93446

805-238-7100
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Universal indicator
C!ear liquid element for
viewing area. R12, R22 and R,2.

Glass resists Leak proof
pitting and fused sight glass.

etching, need for

Two piece construction
with Parker "0" ring

eliminates leaks.

Copper plated,
furnace

steel
design.

a Available in all popular connections
up to
Extended copper plated steel
fittings permit solder instailatiun
without disassembly.
Compact design, low silhouette
short lay-m length.
Extremely accurate.
Easy viewing.

SAEI x
Overall Model Female FlareModel SAE Male Flare
Length NO.NO, Connection Size Connection Size

PSG-2 1/4" 3.42" PSG-2MF ’..,"

PSG-3 ’" 3.56" PSG-3MF ,"

=r,lacement mclicatot element and "0" rmPSG;10T I-r

Overall
Length

Model

3.39"

OOS Swet
Connection Size

Overall
Length

3.05" PSG-2S 1/4" 4.88"
PSG-3S %" 4.88"
PS3.4.Q.

PSG-F %" 4.88"
PSi- S %" 6.25"
PSG-gS ’r’ 6.25"

Length

3.87"
3"624
4.73"
4.45"
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Unique fiber cup gives geater filtratio capacity

Chemically ined molecular sieve dessicant has greater
water capacity
100% molecular sieve beads for maximum water pick-up.

Al:roved for FF12, R-22, R-500 and R-50’2

The fiber cup desi, filled with molecular beads, filters out
contaminant particles down to 20 microns in size while
allowing an unrestricted flow of the maximum amoJnt of refdg-
erant. This results in the least pressure droll, trouble-free
olation, and longer system life. You can virtually forget
emergency calls caused by clogged dryers.

The heavy-gauge steel shell is fully welded and brazed In a
controlled-atrnosere furnace to withstand pressures,
I:event leaks and give longer service life. Av.ail.ble with
nickel-plated flare fittings or solid copper solcler.type_ conrtec- .
Individually cartoned with protective caps on fittings to keep r:..

Heavy-gauge seel
shell protected with
,corrosion resistant
pain!

Direction of flow

Chemically inert,

molecular-sieve
beads have greatest

/ capcity for
Perforated baffle water pickup
plates p event
desiccant bypass.

"-’ickel-plated flare
%and copper-plated

sweat fittings

Compressed
fibrous material
insures product
uniformity and
consistency
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WA3"IIq

BY-PASS FEEDERS

IMCOR Custom Designed Feeders Are:

Easy to Install

Safe .to Use

Suitable for Liquid, Powder, or Briquettes

Maintenance Free

Available in Popular Sizes

Type HV 2 gallon, and AV 5 gallon (other sizes available on
special order) By-Pass Feeders are equipped with a large 3-1/2"
diameter opening. Closing requires only a 1/4" turn for a per-
fect seal every time, eliminating troublesome fill valves. The
cover and "0" ring seal are removed as a unit; however, only
when all pressure has been released, from the feeder.

All IMCOR Feeders are suitable for hot or cold water applications
up to 200 psi working pressure. Feeders are normally furnished

without valves and fittings; refer to drawing for these require-
ments and some suggested piping diagrams.

ANALYSIS CHEMICALS EQUIPMENT

Industrial Maintenance Corporation
PHONE 704) 525-6967 CIdARLO"’E, NORTH CAROUNA 282



PUMP

,PUMP SUCTIQN o.

--I’MCOP BY-PASS FEEDERS 12-51



Barl er.Colman Compantl
ENVIRONMENTAL CONTROLS DIVISION

Issuing Office: Quality Engineering

To: Triangle Automated Controls
6316 Angus Drive
Raleigh, NC 27612
Attn: Tony Battlsta

Subject: Valves for Contract #05-84-4061 Camp Lejeunne

Date: August: 4, 1987

Dear Tony,

The VB-9213, VB-9223 and VB-9313 valves used in valve assemblies on the subject
project, are manufactured in compliance to the following standards:

Cast Bronze

Standard:

Materials:

Screwed, Flared and Union End Fittings
(VB-9xxx-0-4-Pm VB-III-O-3-P)

ANSI B16.15-1971

ASTM B145 Class 4B, 5A or ASTM B62 (4A)

Cast Iron

Standard:

Materials:

Flanged End Fittings (VB-9xxx-0-5-P)

ANSI B16.1-1975

ASTM A126 Class B

UL Recognized per UL Standard 429 Electrically Operated Valves
Guide No.: YIOZ2.

Sincerely,

Supervisor, Quality Engineering

az/ka

cc: Eddie Wolmarans
(Jay Johnson Co., lnc.)
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TJERATURECOTROL SUBSITTAL

JOB: REPLACE AIR CONDITIONING UNITS VARIOUS BUILDINGS
MARINE CORPS AIR STATION, NEW RIVER, N.C.
CONTRACT # N62470-86-B-5548

ARCHITECT:

ENGIIqE: CHEATHAM AND ASSOCIATES

COIqTICTOR: HUMPHREY HEATING AND ROOFING

Submitted by:

TRIANGLE AUTOMATED CONTROLS, INC.

2716 Discovery Drive

Raleigh, North Carolina 27612
(919)878-8015





JOB:

CONTRACT# n62470-86-B-5548
REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

QNTY. IDENTIFI] PART NUMBER

SPACE

SUBBASE

TS-I

TS-2

RC-I

V-2

R-3

T-2

V-I

R-2, R-3

.TC-II03-500

AT-603

S-8501

TS-8201

AT-215

CP-8102

VS-9223-201-4-5

P,H2B-U24

’102

VS-9313-351-4-O

RH2B-U24

SH2B-05

Job #: A-024/J-024
PAGE:I of 3
DATE:I/23/88

MANUFACTURER DESCRIPTION LOCATION

Space cooling thermostat,2 pos.

Subbase switch for fan AUTO/ON

BUILDING AS-202

Barber Column

Barber Column

BUILDING AS-205

In space

At space thermostat

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

IDEC

Barber Column

Barber Column

Barber Colman

rber olumn

IDEC

IDEC

O.A. temperature sensor

H.W.S. temperature sensor

Bulb well

2 Inpu reset cotroller for
convertor contro+/-

Control.valve,C wa 03/4’’
proportxona+/-,

Control relay, DPDT, 24 VAC

Space thermostat, heatlng,proport.

Control valve, 3 way, 1 I/2"
proportional, Cv 33

Space thermostat, cooling, 2 stage

Subbase switch, fan AUTO/ON,
HEAT/COOL

Thermostat O.A. limit

Control Relay, DPDT, 24 VAC

Relay base

Element in O.A.

Element in H.W.S.

With TS-2

In control panel

At steam convertor

In control panel

In space

At AHU h.w. coll

In space

At cooling thermostat

Bulb in O.A. duct

In control panel

In control panel





JOB:

REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C. Job #:A-024/J-024 PAGE: 2 of 3

DATE: 1/23/81

6

6

2

3

6

4

12

13

1

PART IR

COOLING TC-II03

T-2

V-3 S-9313-201-4-4

V-4

V-5 VS-9313-351-4-ii

"AT-603

O.A. T’stat TC-4111

TS-I

TS-2

BUILDING AS-236

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

IDEC

IDEC

’Barber Colman

Bmn

DESCRIPTION

Space thermostat cooling, 2 pos

Space thermostat, heating, proport.

Control valve, 3 way, 1/2"
proportional, Cv 4

Control valve, 3 way, 3/4"
proportional, Cv 6.8

Control valve, 3 way, 2"
proportional, Cv 55

Subbase switch, fan AUTO/ON
HEAT/COOL

Thermostat, O.A. limit

Control relay, DPDT, 24 VAC

Relay base

Control valve, 2 way, 1 I/2"
N.C. proportional, Cv 25

O.A. temperature sensor

H.W.S temperature sensor

Bulb Well

LOCATION

In space

In space

t AHU 3 & 5

At AHU 1,2 &6

At AHU 4

At cooling thermostat

Bulb in O.A. duct of
AHU I, 2, 4 & 6

In control panel

In control panel

At steam convertor

Element in O.A.

Element in H.W.S

With TS-2





REPLACE AIR CONDITIONING UNITS

JOB: VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C. Job #:A-024/J-024

PAC,:3 of 3
T:I/23/88

1 RC-I

R-3

SPACE

SUBBASE

CP-8102

RH2B-U24

MANUF&CTUR DESCRIPTION

AS-236 (cont)

Barber Colman

IDEC

BUILDING AS-502

2 input reset controller for
steam convertor

Control relay, DPDT, 24VAC

Control panel, 20" X 16"

-TC-II03-500

AT-603

Barber Colman

Barber Colman

Space thermostat, cooling, 2 pos.

Subbase switch, fan AUTO/ON

LCATION

In control panel

In control anel

In mech. room

In space

At cooling thermostat





1/22/88

8.1.1 Buildi AS-202: When the temperature rises above The setrir
of the cooling thermostat wlrh the fan selector switch i "AUTO"

the fan selector switch is in r_be "ON" position, r_he cr shall

cycle and he fan shall run continuously.

8.1.2.1 Converter Controls: A 2 in,At controller with cr sesir
elemut in i air i el r
iy ii a ily ci s i. ly er
reii u O.A. era fis.

e is ar 20 O.A., H.W.S. is 180 ar
O.A., H.W.5. is 00.

8.1.2.2 Pum Control: When steam control aive eglns to modu/ate

open, The hot er pump shall be energized and shall rnain erized
until the steam control valve completely cloes.

8.i.2.3 A safety low limit rnersKat shall deenergize air

harllng unit’s fan nen The , air temeraAre enerin the heain
coll dropbelow35degreesF.

8.1.3 u/idln AS-235: any of The six riuermoras are

"L" ii f lor ir Is In "A" iri,

cori i aerae ri fi

le wi cr. f iori Is ""
"T" ii Y eri ie
rer f i coll o i flh il

8. i. 3.2 Pum Cantrol: When the steam control valve eglns to mocAlate

open Ube hot ter shall be energized and shall remain energized

until steam control valve ccpletel cloes.



8.1.3.3 A saCeCy ow iimi herma shal deenergize h air
harxiltng unl Can Rmen Uhe mixed alr Cemperame entering he heair
col drops below 35 degrees F. No applicable o AhTJ 3 ar 5.

8.1.4 Bu/idlng AS-502: hen temperature rises above The setIn
o coo11 Cheosra wiCh he f lor I "A"
iti, r fi Itr.

le f1 tly.

8.1.5 uliding AS-3502: Exlstlng controls shall be reused. An
existir high limit pressure selector and pneumatic electric switch shall
energize ne condering un/t and provide f1111 coolir. Exisir ho%
ater control val%. will be reused and crcred to n heatir coll in



 enePalInsCPucCions
Solid State Sensing

Temperature and Humidity
Series TS-8000 and H

Temperature Sensing

GENERAL INFORMATION
Sensing is accomplished by the use of a lemperature sensitive
Batco resistance wire packaged in the form of room, ducl.
averaging and outdoor type configurations The design of the
entire system is around a 1000 Q sensing element at 70F.

WIRING

Make all electrical connections to the element in accordance
with lhe installation and wiring diagram lor lhelob. Comply wilh
national and local eleclrical codes. Do nol use the element box
as a iunction box for other conlrol circuils. It is generally
advisable Io use flexible conduit for connechng box to rigid
conduit. Restrict element leads to shortest length prachcal.
Barber-Colman twisted cable or lactory approved cable
should be used.

Room
TS-8100 Series

Duct/Immersion

TS-8201

rTS-8501- .’1"S-8201-106

_
Average--

TS-8400 Series

Part No. Use Location Mounting Terminal Code Wiring

TS-8101

TS,81

i
TS-8201

TS-8201
-106

TS-8331

TS-8405

TS-8422

TS-8241

TS-8261

Room Sensol
w/o Selpoinl

Duct
Immersion
7" Immersion
Length

Wall

Wall

Duct or
Well
AT-2 5
314" NPT

Immersion Well
4" Insertion AT-225
Length 1/2" NPT

Lagged DuctSensor

5’ Average Duct

22’ Average Duct

Diffuser

Lght
Fixture

Outdoor
Air

Ceiling

Light
Fixture

Outside o!
Building

TS-8501

TS-8531 Solar Outside of
Building

TS-8533 Econostat Outside ol
Building

AT-215 ThellilowuII
Immersion Tomperalure

(2) I,’8" Da Da.
_

i’’

I.
Ducl Mounling Dimensions

Mounl on Face of Ceding Diltuser. See Inslruclions
for B-C Models PB. PS or SFS, SFB. Pg 2

Mount in Return Grill of Light Fxlure

Use Condut Connectors

@ Oulput
() } Terminals

Pigtails:

Black } (C) ControllingBlack

Black }Black (L)’ Controlling

"Found only on lhe TS-8331

Pigtails: Black
Black

Piglails: Black
Black

Pigtails: Black
ControllingBlack

Orange } Element
Orange (Solar)

Red } Healer
Red (Econostal)

LiTHO tN U 5 A F-14970-4





GeneealInst uc#ions
Solid State Sensing

Temperature and Humidity
Series TS-8000 and HS-8000

Temperature Sensing

GENERAL INFORMATION

Sensing is accomplished by the use of a temperature sensitive

Balco resistance wire packaged in the form of room, duct

aveaging and outdoor type configurations The design of the

entire system is around a 1000 sensing element at 70F

WIRING

Make all electrical connections to the element m accordance
with the installation and wiring diagram for the !oh. Comply with

national and local electrical codes Do not use the element box

as a junction box lot other control circuits It is generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shodesi length pracl,::al
Barber-Colman twisted cable or lactory approveo cable

should be used.

TS-8100 Serles

Duct/Immerslon
TS-8201

TS-8501

TS-8400 Series

Part No. Use Location Terminal Code Wiring

TS-8t01

fS-8111

TS-8201

Room Sensor
wlo Se,,point

Duc:
Immersion
7" Immersion

Len.ol r,,

Wall

Wall

Ducl or

3/4" NFT

TS-8201
4" Ir .er1on A7-225

-106 Len:r 2 NFT

TS-8331 Lag#c Duc:

TS-8405 5’ A ..-, ge Duc

S-8422 22 z, e,ge Duct

TS-8241

TS-8261 Ligr

Oui:
Air

ScriP.

TS-8501

-S-853!

8533

OC :-’Oe 01

C u’S’,e Ol
B’-’ iamg

O ..::sic ot

Mo=nting

Control

Mounting Elemenl
Screw

Cover

Board lr,’’ Screw

Output
Terminals

Pigtails:

BlackBlack } (C) Confroii’.n.:_

Back }Black (LY Contro;hnG

"Found only onth 35 52i

Duct Mounlm D,mensons

Mounl on Face o’ Ce;!ing Diffuser See !nst’uclions Pgtails: Black
iOr B-CMode,sPB PSi/ SS S B P.c 2 Black

Piciaiis Black
MOunl :n R/!n Gr!i; of Mgr, F;xloG

Black

Black

Red } Hca,er



Solid State Humidity Sensing

Sensing is accomplished by the use of a nonorganic resist-
ance type material which w’ill be oused ether in a room or
duct type mounting base. Selec!ion of the proper AH-100
series element will provide the capability of control over a 15%
range. Elements are available through the span of 5% to 95%
R.H.

The average resistance of each element at midrange is

approximately 22,000 ohms; except the violet element, which
is 50,000 ohms. A resistor of appropriate value may be substi-
tuted in the bridge circuit to verify the element resistance.

Duct
HS-8200 Series

CAUTION

Do not measure resistance of element with an ohmmeter,
as DC voltage across the element will cause polarization and a
new element will be required Basic element is not repairable
Order a replacement from the factory or local branch office

Room
HS-8100 Series

CARE OF ELEMENT

The elements are wrapped with, a moisture pervious cello-
phane, which aclualfy isan air filter On installations using duct
elements, where air velocftes a,e reasonab!y hgh do not
remove celloiane. Always instal: element with wrapping so
that perforations in cellophane are on downstream side of air
currents. Punch more holes (only in 0ownstream side of cello-
phane) to in.ease element sens=tivity.

Air Flow

Perforations

in Cellophane
Should be on
Downstream
Side

TABLE 1.

Part Sensing Relative
Element HumidityNumber
Color Range

AHq 00 Violet 85% to 95%

AH-101 B!ue 70% to 85%

AH-102 Geer., 50% o 70%

AH-103 YellOw 40% to 55s,:

AH-104 Oraqge 30% to 4 ’--.
AH-] 05 Browr, 30%

WIRING

Make 8ll elect,i.al coRrec1OrlS IC :be ,3-v,C0 r: accordance
with the i:stsiali.an wiring c;ia,.arar" +o t’e !,;b Comply w;!h

national and !oca! eiectrica’, cotleE esrrc e emenl .’=:.o_’ c
shortest length practical, using r,ree C’o’:Ior Iv,4sied cable
18 gauge mnfnJm.

CAUTION

Power wiring rT cs: never :,e rnsta .: tnc same cot;dull

LOCATION

Locaie the sensing element where : wi!; be eposedlc, unre-
slrtcled nature: a circul!on ar:c :: "-e v.=, ::_e c:o,-:,, ns o!
the conlroiiec s..ace Do no,’. ic,c:e ra: .,::-.tme sou .-es o’
hea! coic o,-r:c:stue

AH- 100 Series
Humidity Element

Setpom!
Pins

CALIBRATION
1. Piace DC-VOM on output of CP-8102 controller. OP1 (/)

and COM

2. Read humidity at the sensor.

3. Place jumper OR proper pin, per chad below.

4. Adjus; the controlier (CAL A) to 7.5 Vdc output.

5. Refer to CP-8102 literature if furlher de!ails are required.

GENERAL INFORMATION

2 3 4 5 6 7 8 9 10

Setpoint Pit’, Number



MOUNTING (. DIFFUSER SENSOR TS-8241

SensorshoulC:..untecl to the face of the ceiling d,ff,:ser so
that it projects ::.:.. vara into tb.e room See Figure If the

diffuser has ar ac ..:stable ,:atterr, the discharge air d:rectioq

musl be adjuste,; to a honzontai pattern. Ths will insure a
representative sample Of room air over the element (Figure 2)
Thelransmitle: w:; not perform satisfactorily if the discharge is
adjusted to a vet! col pattern.

Figure 1.
Sensor Mounted in Perforated Face Ceiling Diffuser

Model PB or PS

Figure 2.
Room Air Induced over Sensor by Discharged Air

A 7/16-inch hc s ".?quoted in the diffuser face for mour.ting.

The SFS and SFE o,ver faced diffusers are available in nine
air patterns, be’, .r, the square and rectangular design For
proper installa, ::- ::se Table 2 which shows sensor :ocabon
=nd the mounl -:: fiuc reterred to in the mstai;aion roce-
dure. APNS-10: .st be o,’oered separately

SENSOR MOUNTING PROCEDURE ON SFS
AND SFB USING APNS-107 KIT
1. Drd’. a 5/16 hole for sensor leads

a. Fig. 3. Locate hole cen[er on an angled surface about
5/16"from an edge of the 1/2" square so as to avoid
drill contact with the welded center piate mounting
brackets

b. Fig. 4. Locate the hole center on one louver about
5/16" from junction of two center back to back
louvers.

c. Fig. 5. Locate hole center on an end louver about
1/2" from the junction of the louver and the mounting
flange.

2 Bring field leads through the 5!16" hole. If required.
remove the louver assembly from the mounting flange.

3. Center the APNS-107 bracket over the 5/16" hole (use as
a template) and drill I/8" holes for the mounting screws.

a Fig 3 Dn!Itwo holes near e3ges of square center
plate.

b. Fig 4. Drill two holes oneeac on bottom eage of
back to back louvers

c. Fig. 5. Drill one hole on eqd louver

Assemble the sensor 1o APNS-1 07 bracKel as shov,,n

Figs. 3.4. and 5.

Fig 5. Cul off one side of APNS-107 as shown

Make field conneclions to sensor leads and push leas up
through the 5/16" hole.

Wrap friction or electrical tape ’_-,ouqd the !eeds an:, fiii the
5’16"hole, preventingdie:: mary ar passage over tne
serlsof.

Attach APNS-107 as Sh. ,,,,-, ,n Figs 3. 4 ar’o 5 uS,n
screws.

Fig. 5. Cover the crack between the ’% ’:, 2 and mount-
ing flange at least 12" on each s:3t* o; me sensor A
length of 3/4" tape si::k to mount!rig f;ar:o tan b,:- ed

The sensor inslallalion is r’omplete

Square.,
Cenle \

Plate :’ kl’ wft" Tape Fder

6 Mounting / ; .NS-; 97
Screws /’’ 8241 ’ Eac<el

/

4

Figure 3 ri9.., e 4 :ure 5



TABLE 2. SENSOR LOCATION AND FIGURE
SHOWING MOUNTING DETAILS

SENSOR LOCATION

Center o! Corner End
Air Cenle of 81de with Opposite Opposite

Pattern! Diffur No Air Air Air
Throw Throw Throw

$q. Recl. $q. Rect. Sq. Rect. Sq. RecL

0 F.. 3 r. 4
2 Fig. 4
3
4 F.4
5

Fig. 3 Fig. 5
’i T

8 Fig. 5
9

TS--8241 must rl be lecated nearer than 18" from a wall or
corner of a room when used on air pa;erns 2, 6, 7, 8, or 9. This

allows space fo induced air 1o pass over TS-8241.

AIR PATTERNS (As Viewed from Diffuser Face)

Number is air pattern designation when ordering.

0 2 3 4

6 7 8 9

5

Temperature Senor Humidity Sensors

Averaging
Selectl
RaUo

Discharge

Refer to Senior Rangt
Table 1.

.-IUhl Duct/
Rxture Immero
Olfful*

42xi% 4: 3Y 91,

DuctWatt
Immersion

Veqical VeMical

Terminals Pglaits

o ,o

R Duct

’n Du Ducl Walt Ducl

g Venca Ved,cal Vedical Vecal

Pig18ils Terminals P,ails Piails

2.2 QF 2,2 O/F

-40 to 250

1O000

2.2 ,Q,’ F

-’ a 22

-40 Io 250

1000 O

22 "=F

6"

35 I0 135AmbtentTemp. Limlt

Retnoe

Sstlvlty

6"

35 lo 135

ENVIRONM&NT.&L CONTROLS DIVISION

6 32-



GenePalInstPuctions
CP-8102

Electronic Two Input
Temperature or Humidity

Controller
FUNCTIONS

Electronic controller receives lemperature or humidity sensor
inputs and sends a variable electronic signal, to 15 Vdc, to up
to six System 8000(R) actualors or relays (controlled devices).
Addilional devices can be conlrolled with the use of adapters.
These actuators or relays operate heating, cooling, humidifica-
tion or dehumidificalion equipment in HVAC systems.

FEATURES AND BENEFITS

The reliable, easy to install CP-8102 electronic controller
incorporates an amplifier with inputs for 1000ohm Balco(R)
lemperalure sensors, humidity sensors or remole setpoinl
adjustor. Two setpoint dials, ratio authonty dials, throtlling
range dials and calibration potenliometers are visable and
accessible wilhout removing controller cover allow for easy
field adjustment. Coded screw terminals make sensor, remote
setpoint, power supply and output signal wiring easy to install
and change. The CP-8102 conlroller is used wilh olher System
8000 devices.
Table 1. Specilicalionl

Ir lr
CP-8102

Wiring Connections: Coded screw terminals for all control
inputs and outpuls.

Sale Ambient Temperature Limits:

Operation: 40 to 135F (4.4 to 57C)
Storage: -40 to 160F (-40 to 71 C)

Dimensions: 4" (102 ram) high x 11" (279 ram) wide x 2-1/2"
(84 ram) deep

Part Number

CP-8102

CP-8102-116

Control Dial
Range

Setpoint "A"

20 to 20F

-6 to 48C

Control Dial
Range

Setpolnt "B"

20 to 120F

-6 Io 48C

Throttling
Range lot 3 Vd
Output Change

Adjustable
2 Io I0F by Dial*

Adjustable
to 6C by Dial"

Aulhority Ratio
Adjustment
Setpolnt "A"
Setpoint "B"

5:1 to 25:1 Adlustable
by Dial

Conlrol
Output
Vo.aget

to 15 Vdc
10 mA Max.
Factory
Set for
D.A.

20 Vdc
23 mA

6.2 Vdc
7 mA Max.

See ADJUSTMENTS for additional throttling ranges.
t Unils lactory calibrated for 7.5 Vdc output with sensor at setpoint
temperature.

Option=: None.

ACCESSORIES:
AD-8122

AD-8123

AD-8124

AD-8912
AD-8969-201
AD-8969-901
ASP-301

ASP-581
AT-8122

AT-8155

AT-8158

AT-8222-101
AT-8435

CN-8101
HS-8101
HS-8201
TS-8101

Signal adaptor for dual outputs
(two direct acting)
Signal adaptor for dual outputs
(one direct, one reverse acting)
Signal adaptor for dual oulputs
(one reverse, one direct acting)
12" enclosure
Off set resistor kil: 5, 10, 15 & 20F
Extended throttling range jumper
Power supply required for HSP-6X81
humidity transmitter

Indication meter 20 to 80% RH
Remote setpoint adjuster, dual scale 20 to
120F (-6 to 49C)
Remote setpoint adjuster, dual scale 50 Io
250F (10 to 121 C)
Remote setpoint adjuster, dual scale 55 to
85F (13 to 29C)
Setpoinl scale for humidity 20% to 100%
Remote setpoint adjuster, dual scale 50 to
450F (10 to 232C) for use wilh TS-8204
only
Multi-purpose bridge
Room humidily sensor
Ducl humidity sensor
Room sensor

LITHO IN U.S.A. 9-84

TS-8111
TS-8t 31
TS-8201
TS-8204

TS-8241
TS-8261
TS-8331
TS-8405
TS-8422
TS-8501
TS-8531
TS-8533
Tool-201

DEFINITIONS

Room sensor with setpoint
Room button type sensor
Ducl/immersion sensor
High temp. duct/immersion sensor
requires AT-8435 remote setpoint for all
applications except differential control
Diffuser sensor
Light fixture sensor
Lagged sensor (CN-8101 is required)
5’ averaging sensor
22’ averaging sensor
Outdoor sensor
Solar sensor (CN-8101 is required)
Econostat sensor
Calibration kit for system 8000

Mode of Operation: Either direct-acting or reverse-acting,

Direct-acting (D,A.) means that an increase in temperature at
the sensor(s) causes the voltage output (OP1) to increase.

Reverse-acting (RA.) means that an increase in temperature
at the sensor(s) causes the voltage output (OP1) to decrease.

Re=el Control Action: The direction of reset determines
whether input A setpoint is reset upward or downward on a
temperature decrease at inpul B.

Direct resel: (DR.) A temperature decrease on input B resets
input A setpoint downward.

Reverse re=el: (R.R) A temperature decrease on input B
resets input A setpoint upward.

F- 14969-2



Setpoint "A"
Calibration

J9 Jumper

15, 25, 40 and 60F Bridge "A Jumpers
TR Pins Bridge "B" Jumpers

+20 Vdc Input
23 mA rain.

+6.2 Vdc 7 mA
Output

Proportional
Control Output

to 15 Vdc

System
Common

Calibration Ratio Adjustment
for Setpoint "B"

Figure 1. CP-8102

Throffiing Range Adjustment
(with Respect Bridge "9")

CONTROL TERMINAL INPUTS (See Figure

ISAc Any TS-8000 Temperature Sensor (1000 ohm Balco)

ISB: Any TS-8000 Temperature Sensor (1000 ohm Balco)

AB1, AB2,AB AuxJliary inputs; any remote setpoint adjus-

terAT-8000 series:HS--SX01 humidity sensor, CN-8101 multi-
purpose bridge. ’.

CONTROL TERMIN.&I, OUTPUT (See I=ue 1)

OPI: to 15Vdc(10mA maximum).-Un!.:s factory calibrate,
fro’ 7.5 Vdc outpui with sensor at setpoint temperature.

ADJUSTMENTS: (See figure 1)

Temperature Setpo]nt "A’: By dial 20 to 120F (--6 to 4-8C,),
or by remote setpoint adjuster ,{See Accessories). ...
Temperature< .’:.point"B": Bydia1201o120F(-Sto48C),
or by reme setpoint djuster (See Accessories).

Se.tpinl "A" Cffbr}on: By potenI!gmeler.

et;.’.int "" Cfbrton: By pu;enfiometer. For reset Con-
trol, set Setpc:.nt "B" at ,,;a!ue ;,here Seopint "A" will be reset.
Adj,..’s! Setpc ;,t "A" at conlroi point requied with no resel horn
sensor "B".

THOTTLtNG RANGE: By dial 2 to 10F. to 6C. By pin
selection 15, 25, 40 nd 60F (8, 14, 22 33C). Remove J9

jumpel flom JC9 and ttach ,o :equired iht ottting range pin By
exlei*,ded thrctting rsr,ge adjuster, AD899-901 (c der

a!e!y), 55, 65, 75, 85, !O0.11 5.125 ar,m 140F (31.36, 42.
56, 64, 69 and 78C). The thr,ting a .ge is tl-,e su,n oi 1’.e TR.
p, conr,ecled.

AUT40,RITY RA’T!O
ADJUSTf.f..:ENT: Py dTal .5 o 25:1. Ratio is the n,.,m,ber of

de.;ees cha,.-ge at :,L4-:sor "B" requic0d io S,. nt .
-’: ,_x=, p, 25:1 means a 25F(14C) cha:,:2e

at .n.or "B" wir, reset S{.tpc;r...t "A’ =F 5C).

Table 2

Controller Function

Direct Acting*

Jumper Connections Required
Bridge "A"
J4 to JC6
J3 to JC5

Bridge "B"
J5 to JC5
J6 to JC6

Reverse Acttnej J4 to JC5 J5 to JC6
J3 to JC6 J6 to JC5

Internal Setpoint Active" J1 to JC1 J2 to JC3

Internal Setpoint Inactive J1 to JC2 J2 to JC4
for Remote Setpoint

Disable Bridge ’" for Remove Jumper
Single Sensor it,put from AB2 to AB3

As supplied from factory

To Obr.n Reverse Reset: Both b(idges should have the
same action. Example: both direct acting :)r both cverse
acting.

To C.taln Direct Reset: Bridges sho :: ":a.’e different
action. ExampIe: one drect and one revers- :og.

Figure 2. !.i,,ab[;ng Setpont "’A"
and. or Se! pofnt "B’"



ISA

aSA

TIE )

SB

[Input A
Bndge

SPA -I
20 120

jlll JC1

JC2

Input B
Bridge

SPB 120
’’ I .c4

Supply

JC5

OM;

Proportiona | Output
vo.a, l--.J Current
Cotrol Limit
Amplifier |/ Circuit

Tl-ottling Range Adj.
JC9

JUMPER

To Control
Amplifier

To +6.2
Supply and
Amplifier

Figure 3. CP-8102 Controller Block Diagram

iiE-tNST/tATION: Open the carton and visually inspect
the device for part number and obvious defects before pro-
eding with installation.

NOTE

Mounting screws are not provided.

L"$TALLAT|ON: :Device may be mounted, in .ny position, in
an inside loca?i.0n nearthe controlb equipment using the two
slots in the track. AD-8I 2 enclosures can be ordered separ-
e’.’ for remote installations.

CAUTION

Avoid locations where excessive vibration: moisture.
corrosive fbnqes or vapors are peent or where high
adio frequency or electro-magnetic intederence gen-
erating devices are near.

See Figure 4 for mounting dimensions.

i4" t"

164"

i" (280 ram)

0-3.’4’ (274 mini

DEPTH 2-1/2’ (53 rnml

- 5.’6"

j(4g ram)

3-7 "8"

L_ _t__

-- L +20

+20

+6.2

SW

OP1

OP1

GENERAL WIRING INFORMATION

Make all connections according to job wiring d; grams and in

compliance with national and local codes.

Two separate No. 18 twisUd pair wires (six turns per foot
[.3m]).
Class II, low voltage, are suitable for upto 1000 feet (300 m)or
the sensor leads. See table 3 for Icnger runs.

CAUTION

Never run line voltage in the same con,:.:it with un-
shielded sensing elemenl leads Use copper
1ors only.

Shielded cable (Be! ::n No. 8422 or equivalent) m::st be used
when it is necessary’ to install the F)C signal leads n the same
conduit with power wiring, or when it is known that high
RF;/EM; generating devi:.:es are near. Ground the sbietd at the
co,troller oly on Ite CCM (-) te{n-tinal.

F::; :. 4. ,Utcunfing Dim( ,:ions



Table 3. Widng Lenglhs

18

14

Senor
To

CP-8102

125
3OO

Seor
To

cP-elO2

AD-8101, AD-812X, AD-8201, AD-8301. AD-8501
*’1R. opmx..3me

LENGTH OF RUN IN FEET**

CNo8101,
AT-81X4

T$-8601 To
CP-8102

1,000

"HSP"
Transmitter

To
CP-8102

TSP-8101
To

CP-8102

Should be
in Same
Panel as
Controller

CP-8102
To

Controlled
I)elce

1,000
2,250
4,000

CP-8102
TO

Adaptor"

1,000
2,250
4,000

GENERAL RULES FOR WIRING CP-8102
TO COtnl)CLE DEVICE(S)

1. Nevt’conrmted lead (or+20 terminal) of any controlled
devicewitic,hha regulated power supply to the red lead
(or +20 terminal) of any other controlled device (see Fig-
ure 5).

2. Controlled devices (MP-52XX) with unfiltered and unregu-
lated power supplies must be filtered. CP-8102 will pro-
vide filtering for a maximum of two MP-52XX by connect-
ing the two red leads together at the controller’s +20
terminal (see Figure 6).

3. Corb11devies with filtered and unregulated sup-
pF Up.ltChSjGontrolled devices with the red leads (+20
;mi’..n) Cn. connected together. Number of units

paralleled depecl,s on the current (mADC) requirements
:" 0ftfie-Orr61fi:or adaptor,

Table 4. tr0lJed Device
power su.pp,ly Characteristics

Filtered &

CC-8101

CC-8103 :

CC-8111 Series
-8118 Series
-8218 Series

CP-8161 Series
CP-8301 Series*
CP-8425 Sedes
CP-8501 Sries
CP-8502 Series

Filtered &
__Unregulted

MP-54XX
MS-SXXX
Ac!balors

Unfiltered &
Unregulated

MP-52XX
Actuators

,:cept CP-B301-101 which aos no! hsve a power

FIELD CHECKOUT
Unib are factory calibrated and tested and should not
require field checkotd. If required, proceed as follows (see
Figure I ):

NOTE

The following procedures can be used for either reverse
or direct acting connected CP-8102 controllers

1. Initial Conditions for CP-8102

A. Jumper between AB2 and AB3 disconnectecl.

B. 20 Vdc +1 1.5 Vdc (23 mA) applied to the +20 and
common terminals. This power is normally supplied
by the controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the

OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Disconnect the temr,rature sensing element "A" from
the ISA lerminals ol the CP-8i 02. Shorl ISA terminals

together and VOM reading should be Vdc or less if

bridge "A" is direct acting and moe than 15 Vdc if bridge
A is reverse acting.

4. Open ISA terminals and VOM reading should be greater
than 15 Vdc if bridge "A" is direct acting and iess than
Vdc if bridge "A" is reverse acting.

5. The CP-8102 is a good unit if ii passes tesls in steps 3 and
4. Rep;ace the unit if tests 3 and 4 are qot met.

Fgure 5. Cortrolfed Levices All Fill: red
Figure 6. At [.east One of the Cor4roHed

Devices in P-52XX (Unfiltered)



FIELD CALIBRATION PROCEDURES FOR
CONTROLLERS WITH ONE AND TWO INPUTS
(See Figures 7 ar’,_: i:

The following procedures can be used for either reverse or
direct acting connected CP-8102 controllers.

The CP-8102 is factory calibraled and shipped with both
inputs connected for direct acting output.

Normally, the CP-8102 (connected for either direct or reverse
acting) requires no field calibration but if a field calibration
check or recalibration becomes necessary, then proceed as
follows:

1. Initial Conditions for CP-8102:

A. Setpoint "A" setfo. 7(PF.

B. Setpoint "B" set for:. 70F.

C. Ratio adjustment set fo. 1:1.

D. Throttling range adjustment set for: 3F.

E. Jumper between AB2 and AB3 disconnected.

F. 20 Vdc (23 mA) applied to the +20 and common
terminals. This power is normally supplied by the
controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the
OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Calibration of "A" Use one of the following two
methods.

A. Temperature measurement methods:

Accuralely meaxethetemperature atthe tempera-
ture sensing element =,". Adjust setpoint "A" until
the dial readmg agrees with the temperature mea-
sured. Rotat(-setpoird "A" calibration potentiometer
(Iocaec Ust to h....right of setpoint "A" dial) until a
VOMrao7:Vdc is obtained.

B. Sensno!elon method:

from ls ae 02.  eco  eotthe
1000 Oh +/-.1% ;und resistor (TOOL ?03) tO
the ISA te’minlsi,):ljust setpoint "A" or 70F.
Rotate setpoi "A" calibration potentiomter

iust to the right of setpoint "A" dial) until a
rading of 7.5+/-2 Vdc is obtained

NOTE
,,.;h :.d B bove does not calibrate out any erro; du to
sei .. @ment |olerces or wire iead resistance.

Calibration of "A" it,put complete.

If "’B" input is t .;rig used (jumper between: AB2 and
AB3 removed) then proceed to sep 7 below.

Reconnect jumper be:ween A2 ant AB3.

Calibratio of "" input Use one of t; following t.,o

methods

A. Temperature measurement me,hod:

Accu"steiy rn,.,: 2 s,re the tempe;a’ture a the tempera-
tue sensing element "B". Adiust setpoim "B" until
the da! reading sgrees with the emperalure mea-
s;.;r/d Rolale setpomt "B’ cal;oration Do;r’,bometer

(located lust to the right of setpoint "B" diat until a
VOM reading of 7.5+.2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "B"
from ISB terminals of the CP-8102. Reconnect a
1000 ohm +.1%, wire wound resistor (TOOL-203) to
the ISB terminals. Adjust setpoint "B" for 70F.
Rotate setpoint "B" calibration potentiometer (located
just to the right of setpoint "A" dial) unti a VOM
reading of 7,5+/-.2 Vdc is obtained.

NOTE

Method B above does not calibrate out any errors due to
sensing element tolerances or wire lead resistance.

CP-8102 calibration is complete. Remove all test meters,
test resistor, etc. Reconnect all elements, place setpoints,
throttling range and ratio adjustments as required for the
application.

Sen ,_.._,)
Re (+ 20)

|,,Yellow(IV1)
To

C-Blue(com) _--Controllel

OrTOO-’03 f-

TS..B(X Series Q Remove jumpe if no sensor is connecte to ]SB.

Q DC VOM tesl mer connection.

Figure 7. One or Two seP.sor Applicatin

FIELD SERVICE

Units are factory calibrated and tested for direct acting control

(D.A.) and reverse reset (R.R) and should not require sorv’ice.
If required, proceed as c;ows (see Figure 8):

Power S}pply

Apply +20; +1, -1.5 V0c (23 rnA) to the +20 and common
terminals. Proper powor supply is always requied for unit to
function properly. The +6.2 (-+.3) Vdc should be available from
the controller, if required.

Tel

Connect a 20,000 ohm/vo!t DC VOM meter between +20 and
common terminals Cont’,o:er power supply +20, +1 -1.5 Vdc
(indic.a.led by M1 in Figure. 8) should be measured_ F. wer
supply is nomally SL:!.plieo by contrGed device. Check +6.2
(+/-.3) Vdc power supply o! co-,troller with VOM.

Service

If the +20 Vdc level is not masured, service the (lead) con-
trolled device, powe supply or iPstalLtion wiring es necessary
Io insure proper po,,er sL,ppiy.

Conholler Output

See Field Calib;aton Procedures. on lhis page. for cahbra!ion
of "A" selpoinl usinc sensor eieqen:



Tut

With signal output measured between OP1 and COM at 7.5 + .2
Vdc, rotate setpoint "A" dial several degrees (in increments of

F) each way from 70 setting to vary the M2 reading from
to 15 Vd. The nunS)at of degrees that setpoint dial "A" is

changed to ry the reading on M2 3 Vdc should be approxi-
mately 3=F (if T.R. is 8at at 5F, 3 Vdc will change over 5F).

Service

See Field Calibration Procedures, on page 5, for calibration of

"B" setpoint us=rig sensor element substitutes. (Make certain

that jumper is connected to AB2 and AB3.)

Adjusting setpoint "B" several degrees from 70F setting will

cause the M2 reading to vary from to 15 Vdc.

If output voltage cannot be made to vary over a to 15 Vdc

range, then replace the CP-8102 as defective.

Bridge B Sensor
or

(tK +/- .1%
Precision Resistor)

Controf $:glal

Common (Test Meter Reference)

Figure 8.

Bridge B Bridge A

L,AL!..F4A 6

Figure 9.

[A! NTENANCE



TYPICAL APPi- CATIONS

EItA ) Red 20)

I’,,Yellow IV1
ot,,,, II i---,B,uecoml

Remove jumper if no sensor is connecte to ISB

Figure 10. One or Two Temperature
Sensor Application

TO
Controled
Dewce

Hot water reset is typical apphcation fol a two s(:rs..’J+ applioa-
lion of the CP-8102 For example, perimeter radiatior tempera-
lure. with hot waler as a heating medium, is increased as the

temperature of the oulside air decreases. This melhod of
controt is known as reverse reset. A reset schedule shown

below in table requires lhe hot waler temperature to increase

from 100 to 170F, a change of 600F, as the outside air

temperature decreases from 60 to 0F. If the throttling range
of the CP-8102 controller is 10F the setting of the CP-8102
will be as follows:

Setpoint "A": 110
Setpoint "B": 60
Retio Adjustment:. (change in outside air temperature/
change in hot water temperature)
Throttling Range: 10F
Note: Controller function is Direct Acting (see table 2)
Factory setting

Table 5. Reset Schedule

Outside Air Temp. Water Temperature
(F) (F)
60 1!0

0 170

TS-I 0 TS-8111
Room Snsor

-;

.:. i-’*’ I’ ,-’i

TS-833

Figure 11. Derivative (Lagged) Sensor

Figure !2, Three .-r .-.,.,,.ra,,.,.e+" Sensor



Orange T8.8201 Hot Water Sensor

Slar

Figure 3. olar and Outdoor Ir

Temperature

Bridge "A" Jumpers
/

Yel
IV1 Device

It:.- lil Blue( jm)

Remote Direct Acting
Setpoint Controller

tLAdjue

NOTE: If the controller bridge is reverse acting, me red and
blue wires at the AT-SXXX Sedes must be reversed (red to
common, blue to +62.).

Rgure14. Single Input with Remote Setpoint

Jumper Connections
Shown As Unit iS

Shipped From Factory

Cut JumpersJ7 and
J8 at"X" Mark.C <;

J3 J4-

J5 J6

Winte

Figure 15. Sing!e Uit ,*’izter-,,mmer Swich[rg

1. Cut both jumpers that are located between the tern al

strip and cover or, the left hand side of the device. ( ".-’e

Figure 15).

2. Connect D.P.D.T Swi|ch (CYZP-11 or equive;ent) _ccord-

ng to Figure 15.

NOTE

Swilch conlacs should have piot o=’*y .e"*;..,ss nomam-
lain a ohm or less conlact rahng over its normal life

3. No leca:ibiafion oi CP-. L2 ts reQ:_med

B



SINGLE UNIT SUMMER/WINTER SWITCHING (Continued):

Table 6. Bddge Connections for Summer/Winter (See Figure 15.)

BRIDGE
"A"

(I/alViN SENSOR)
Summer

D.A. R ,
R.A. D.
DA. ;

R.A. D

BRIDGE

(RESET SENSOR)
Winter Summer

B.A.

RESET
OF

SETPOINT

JUMPER TO PIN CONNECTIONS

Winter Summer
Reverse Direct

Direct Reverse
Direct Reverse
Reverse Direct
Reverse Direct

Direct Reverse
Direct Reverse
Reverse Direct

J3

JC5
JC6

J4

JC6
JC5

J5

COM
COM

J6

+6.2
+6.2

COMR.A JC5 JC6 +6.2
R.A. JC6 JC5 +6.2 COM

D.A D.A. RA. COM +6.2 JC5 JC6

RA. D.A. R.A +6.2 COM JC5 JC6

DA. R.A. D.A. COM +6.2 JC6 JC5

R.A. D.A. +6.2 COM JC6 JC5

In Supply Water Une
TS-8201

In Oul’:’ ,oe
TS :,’

TC-4111

Set 70

Red (+20;

A-r-8122

Yel ow (IV1

Blue (Corn)

Coii ’volage of Reiay
[_2

D,P.P . Re!a

TO.
Valve
Ac1,Jator

T,,{e 7. Typc’ Reset ScheCute

WMer T.rr,_psratlre
ii0 t
!40:

Aw 7 8h

Outs;de air tem.: -: *-t-e! D; s,::o ,,ie, emDere; w4h i:xeo

empe:aure 85 ou!soe :" :mbe;atcre o: /C;:’F

Setpoin!"A": 110OF

Setpoit "B": 70’F

Rtio ..djustment: 2 33

Thro.’,tizg R-rtge: 1C F

AT--fS:22: Sel t F !or S P r,f $5 where O.A

Figure15. Outs;de Air TemFeratt.eReset
Hot W=ter with Fixed Ten’,per’,,ure with

Outside Air T,mperture Abov $iected



TS-8XXX
Temperature Sensor

S.P.D:T. Switc
(i.. timeckx
manual switch)

(+20)

To Controlled

Be(COM)

Resistor (5. 10. 15. 20F offset) use AD-8969-201 kit.

Offitting =elpoint for Direct Acting Controller,

Raise, connector resistor to +6.2 terminal.

Lower, connect resistor to COM terminal.

OffseJth setpoint for Revere Acting Conlroller,

Rai=e, connect resistor to COM terminal.

Lower, connect resistor to +6.2 terminal.

NOTE

Standard two conductor twisted wire should be used if

remote switchirg is employed.

.Resistor must always beloc’ted at staL.

Figure 11I Setl:mintOffset-::-- ..,.,,._.12.... :...

Tern :erature Sensor

T]r;,e Clk
AE-178

IK..1%
0-OOL-203)

To ConIof:eo
Dewce

install I000 ohm % (TOOL-203) resistor in ;SB. ;nslatl AE-
178 7 d--:y time clock. Sel selpoint "B" es desked lot night
setback.

70F (21.1 C)
65F (t8.3C) 5=F (2.8Ci Setback

60F (I 5.6C) 10F {5 6CSetback

L_F_{ 12.8C) 15F (8.3’C} Se!back

FL:re i7. NBht S+b.ack

!0



HumOty Sensing Element
HS-8X01

Yello I

i. 4W 1

Unplug brown wire (commott
of Setpoint "A" Pot)

/
,+,, <++o>

,-t,l =l-" Yellow
:"’ """ (v;)
"+" I; o,,"=

"" +"

IIiolii Output

be reverse acting

ToOtroill

Settings of2-6 throttling range result in 2-6%RH throttling range for 3V(c outpultulng.
6 TR is maximum stting.

Rgure 18. Humidity Control

Tyica! w+:b HSP-6XS1

Power

ITI- JJ

Note: AT-8222-101 Setpoint sca;e ;or humidity 20% to 100% on
CP-8102.

Note: Bridge "’A" mLil
be connecteCl for revers
acting o:d p,Pmurl

in inset.

Note. Resistors
DrOwoei with

Fiue 19. Humidity Control & Ind|cz.tlon

1!





L ene alInstructions
TP-8101, TP-8102, TP-8103,

TP-8124, TP-8125
Electronic Thermostats
Proportional Controlling

TP-8101,
TP-8102,
TP-8103

Single Setpolnt
Adjustment

TP-8124
& TP-8125

Duel
Setpoint

Adjustment

Table 1

Pert
Number

TP-8101

TP-8101-116

TP-8103

TP-8124
Dual

Selpoinls

TP-8125
Dual

Setpoinls

Dial
Merking

F & C

C

F & C

F & C

F & C

F & C

Control
Dial
Renge

55-85F

13-29C

?-24C
(45-75F)

24-41 C
(75-105F)

Heating
7-24oc
(45-75%)

Cooling
21-38C
(70-100F)

Heating
7-24oc
(45-75F)

Cooling
24-41 C
(75-105F)

Throttling
Renge

for 3 Vdc
Output
Chenge

2, 3, 6 and
20OF

Factory Set
3OF

By Jumper/
Pins

Heating and
Cooling
2-10OF

Independenlly
Adj.

Factory Set
3OF

Input
Voltage

20 Vdc
13 mA

20 Vdc
23 mA

DESCRIPTION
TP-8101, TP-$102, TP-8103

These sell-contained room lemperature controllers conserve
energy in heating and/or cooling apphcalions requiring a sngle
setpoint adjustment. See Table for particular characteristics.

The healing and cooling equipmenl s precisely controlled
from a single 1000 ohm Batco sensor operating through a
single controller tot heating and/or cooling. The controller
provides a proportional outpul Io control Syslem 8000 con-
trolled devices lot control of valves, dampers, electric I,:al, DX
coils, elc.

TP-8124, TP-$125

These sell-contained room conlrollers conserve energy n
heating and/or cooling equipment n applications requiring
heating and cooling selpoint adjuslment.

See Table for particular characlenstcs

Output
Voltage

2-15 Vdc
or

15-2 Vdc

Heat
2-15 Vdc

or
15-2 Vdc

Cool
2-15 Vdc

Control
Action

Factory Set
Direct-acting

Jumper Terminal
4to5

For Reverse-acling
Jumper Terminal

41o3

Heating
Factory Set

Reverse-acting

Jumper J7
to pin B for
Drect-acting

Cooling
Direct-acting

only

Wldng
Connections

3 Color-coded
Pigtail Leads
Terminals for

Options
See Figure 2

Coded
Terminals

See Figure 3

Number of
Controlled
Devices

6
System 8000
Devices or 2
MP-5200
Series

Actuators

6
System 8000
Devices or 2
MP-5200
Series

Actuators
in bolh
Heating
and

Cooling

The healing and cooling equipment is precisely controlled
from a single 1000 ohm Balco sensor operating through inde-
pendent healing and cooling controllers. These controllers
provide proportional outputs to control System 8000 controlled
devices for control of valves, dampers, electric heal, DX coils,
etc. The heating output (OP1 to COM) can be programmed for
direcl-acting or reverse-acting operation. The cooling oulput
(OP2 to COM) provides a direct-acling output only.

Features
1. TP-8124 meels ASHRAE 90-75 and DOE requirements.

TP-8125 meets DOD requirements.

2. Heating and cooling cannot operate simultaneously.

3. Heating/cooling deadband oblained by adjuslable dual
setpoints and lhrottling range.

4. Proportional outpuls operate remote System 8000 con-
trolled devices such as valves, dampers, electric heat
coils, elc.

5. Concealed adjustments eliminate occupant lampering.

LITHO IN U SA. 7-84 F-18097-4



INSTALLATION
Open the carton and visualiy nspect the device for part
number and obvious defects before proceeding with the
installation,

Mounting screws are provided

Locate the c_,ontroli ere it will be exposed to unrestricted

natural air irelati( and to the average conditions of the

controlled sl:Oe. Do locate il near sources of heat or cold

(such as,,l, n’KS, sunlight, radiators and concealed

pipes oJCtS within tl’ wall) which might affect the control

point. A! .l__,t where excessive vibration, moisture.

corrosht " al:rs are present, or where high radio

frequer’y ’.elecB’nlgnetic generating devices are near.

Di’ 1"t1(4-3/8") high 73 mm (2-7/8") wide

41 mm (15/8") deep.

2.875"----

TP-8101 H 4375"
TP-802
TP-8103
TP-8124 3.28"

TP-8125 ] Cinterer
Depth 625"

Figure 1

Ambient Limits Operation 40 io 140F [4 4 to 60C)

Storage: -40 to 160F (-40 to 71

MODES OF OPERATION
1. Direct-acling control (DA): Increase iP iempeaure at

the ensor causes ,b- c.(:,ntfolle ou[pu1 s,gr:ai 1o ;n..- case

2. Reverse-actin9 COrq;C’! ;q,A) irlcre&se ,R lemDeraure al

the sensor causes!;,c cOq,O!h2r Odt#ut SIQRal ic,

THROTTLING RANGE

Tmotthng range (T.R.) ;s def,ned as tq cJerees I;F or ’C’

change at the lemperaure se’sor in ,Ger to. ’Jsc 5 to 9

Vdc controller output s,gnal

Red Yel Blue

(R)

Re. 20Voc (Inpdt)

Yebow Pro;:)oqlonal OutDut
Be Commcr.

C,ornmon
2 A’Jx,ha,y !nDul

4 CCNF, t)r DHect Ac;,ng

7.8 Remol ,q’zLor

Figure 2
Te[rni,al Nc,mo datu,,e

TP-8101, "iP-8102 and TP-8103

Dual Room ControllerI
2-15 Vdc CoohnG IDA!

*20 Vdc (Inpul)

15-2 Vdc Heating (RA. J7 to Pm A)

2-15 Vdc Heating iDA. J7 to Pin B)

System Common

Figure 3
Terminal Nomenclature
TP-8124 and TP-8125

WIRING

Make aP: electrical connections accor drag Io nstaiation w;r,ng
dagrams Comply with national and local e!ec!r;ca c" es.

No 18 multi-conouctor thermostat cable r, .:., be _-.d Low
voltage Class 2 w,,- ts acceptable but No ’5 :. er 600V
wire should be use.:: ff sphces are tc be mac-: r ;e same

junctior box wi.h ;me voltage winng

The COnt,311er may be insta!ied on either a 52 mm 102 mm (2’

4") flush Sw.ch box or a surface Swlch bOx TO inslal

proceed as follows.

i. Wir,qg for the TP-810i. TP-8102 a: : -’-8!03 s show’ m

Figu;es 4 ar;d 5. See ggues 6 a-,: :.::r TP-8!24 and

fP-8 25 typ,cal wi:n

"’Put’ all wres reQ.jired

ConnecI a!l coq;ro wiring to the thermos:at.

Rerr.eve 1he :-;e mostal cover by ’,ooseP,qg the screw al

arc u: o e’se:ga,_:.: ’: ;om the base

WIRING OF CONTROLLED DEVICES
TO CONTROLLER

Types of cort!roIed evice$ arid her po;’er

F:e’eC c eouated power ;p#,es &" { s;m SC0C

cortrt;e e.%.;ces ecep!

General ,ufes for wirln{} controllers to controlled devices:

-.- 1:: -2’, ’.’" -, C:’-p" CC ".’. ,e:: .2 :..



2. Controlled devices with unfiltered and unreg,jiatec power
supplies must be filtered. System 8000 controlie,s will

provide filtering for a maximum of two controlled devices
by connecting the two red leads (-20 terminals) together
at the controller’s red lead (’*20 terminal).

3. Controlled devices with filtered and unregulated supplies:
Up to six controlled devices with the red leads (+20 termi-
nals) can be connected together. NumDer of units paral-
leled depends on the current (mA DC) requirements of the
controller or adaptor,

4 Devices aRd their ,nternal supplies

FILTERED & FILTERED &
REGULATED UNREGULATED

MP-54XX
Actuators

CC-8101
CC-8102
CC-8103
CC-8118 Series
CC-8218 Series
CC-8111 Series

CP-8301 Series
CP-8161 Series
CP-8425 Series
CP-8501 Series
CP-8502 Series

UNFILTERED &
UNREGULATED

MP-52XX
Actualors

Red Yel Blue

Red (+20)f-
t" Yel (IV1)1

TP-8101
TP-8102

Controlled Device’* with
;dlered Regulated or
Unregulated Power
Supply

Note: If red lead. tape

BIu (COM)I

(R)

TP-8103

"Note: 4 to 5: Direct-Actin
4 to 3: Optional

Reverse-Acting

"*For bes; system performance,
use Regulated and ;>.ered Power
Supply in th,s pesi st, # one
is present.

Figure 4
TP-8101, TP-el02 and TP-8103

Typical Wdng wlhouf MP-52XX Actuators

Controlled Dev,c e to I
max. of 5 acdi’,ona; I
devices with Fittere I
Reguta;ed or I
Unregulaled Power I

TF-’101
:’i :-BI02
TP-5183

4 lC 3

YeI----q MP-B2XX Series,,o:, a,o, /
J

Fic..’.{ e S
"iP-8101, i’P--8102 and TP-8t93

Typic.a! Wiri; {; with ,.P--52XX Actuetors



Dual Room Controller

TP-8124 or TP-8125

Blu (COM)t
Yel (11

Controlled Device with

Filtered Regulated or

Unregulated Power
Supply (Cooling)

Nole: If red lead

MP-52XX Series* or
Controlled Devices with

Fittered Regulated or
Unregulated Power
Supply (Heating)

Controlled Dewce to
max of 5 addit=onal
devices with Filtered
Regulated or

Unregulated Power
Supphes

Controlled Device to

’1 max of 5 additional

Y
/ dewces with Filtered

e V-)--i Regulated or

I.----Blu (COM)--- Unregulated Power

/ Supplies

"If MF-52XX Actuator s nol used

for besl performance use
Regulate(3 and F=ilereo Power
Supply one s present

+The MP-52XX Series also may be

used as the cooling device

Ftgure 6
TP-8124 and TP-8125

Typical Wiring with One or No MP-52XX Actuators

uat ROOmConlrol[er

COM

Red ____.r-
_.Lye=--J h.,-52 Ser,es

r4,3-te:

FigJre 7
1"P-81;:-’, nd TP-8125

Typlcz.! Wiring with Two MP-:2XX Actualcrs



ADJUSTMENTS
TPo8101, TP-8102, TP-8103

1. Turn the setpomt adluster to the required temperature

setting. Normally. no further adlustments are required

2.. Throttling range settmgs of 2. 3. 6 and 20 are avadable by

placing the T.R lumper on the proper selector pn. See
Figure 8. For other throttling ranges tl through 60’=) add a

resistor to the auxiliary pins. Select the resistor from the

chart below. Place the T.R. jumper on the auxiliary pm
nearest the center of the controller

Table 2. Throttling Range Resistor Values

3 The Te’TL,-’A-;re Deadba,c, be!wee-

ing IS the O,qerenge n SPB and SPA set; ngs FO exam-
pie te ceacaC ,s 13:F wlh SP at 65F and SPB at

78oF

The tnrotthng ranges are factory set at 3:F for heat’.rig ad

coomg These sett,qgs should nol be caged for normal

apphc a1ons Increase the throttling range only to achieve
contro slabHity (adjustable 2 to 10F).

To adjust, lurn the T.R. dial to positon the required T.R
value closest 1o the thermostat cover

5. Replace the cover.

1.5

2.0

2.5

3.0

3.5

4.0

5.0

6.0

7.0

8.0

9.0

10.0

t5.0

25.0

30:0

40.0

5O.0

60.0

Auxilllry
Resisto

4.3 Meg. :t: 5%

3.0 Meg. +/- 5%

2.2 Meg. "+ 5%

1.8 Meg. 5%

1.5 Meg. 5%

1.2 Meg.

Meg. 4-5%

975K, 4- :
866K, .+-1%

732’K,- 1%

519K, +_1%

549K. 4- 1%

z;87K, +_ 1%

432K, 4-1%

2.7K. 1%

_+1%

+1%

,:’?.K. _+1%

C-YK. 4-1%

Berber-Colmln
Part Number
E 19-23-562

CYZR-481-860

CYZR-481-580

CYZR-481-680

CYZR-481-450

CYZR-481-610

CYZR-862-496

CYZR-862-47’7

CYZR-862-462

CYZR-862-445

CYZR-837-913

CYZR-837-130

.r__., 5K, +_ % E19-64-390

59.6K _+ % CYZR-837-890

TP-8124 nd "rP-8125

1. Removethec: .e’.rld!urnt,qEsetpoJrlaolus1erSi::’A;to
the requirec :’e’ture for the hr-atin mo3e

65F).

Turn the set:," :,.: s!er (SPB) to th. eouirec !empera-

ture forthe c.:.:. .9 T.c.,e Hypcaiiy 78{’Fi

The co9tincj s, :na’. s direct-acting nd b,...-’"n .ooanq o
profliona;., opens a normally O osed ch,qed weter valve

with a temp: e;L;r e Rcfease

The heating s: s lactory set 1or

poporlionah- :creasS 1e oiPclrtc t1i CU!DO ccF.

troiledbyaBa r-ComaCP-8400orC 8000[:Se"

SCR conb oile’

2 For applicai.crs :a: ,e:re a c,ecI-ac:n

T.R Jumper,

Output
Tea!
Pomts

D,ai Knob

Sensor

Pins

Figure 8
TP-8,.01, TP-8102 and TP-8103

He a!:" . ’TF

Figure 9a
TF-8124 or "f P-8125



SERVICE

TP-8101, TP-8102, TP-8103

NOTE

The TP-8101, TP-8102 and TP-8103 have been factory
calibrated to produce a 7.5 Vdc output signal at the

yellow and blue leads (TO+ and TS-) when the setpoint
and the temperature at the sensing element agree.

1, Verify wiring per job wiring diagram.

2. Measure with a 20,000 ohm per Vdc VOM

a. Power supply 20 Vdc: Red (+) to blue (-) wires or test
point pins TS- and TS+ (+ end of the 47/Jf capacitor).

b. Output21o!SVdc:Yellow (+) to blue (-) wires orTO+
and TS- test.pins. The voltage varies between 2-15
as the dial knob is rotated.

3. Consult EN 111 fo additional service information.

4. Replace the controller if it is defective.

If calibration is necessary; proceed as follows:

1. Connect a 20,000 ohm per Vdc VOM between the yellow
(+) and blue (-) leads or TO+ and TS- pins on the
thermostat.

2. With the thermos!atcovet on, insert a 5/64" Allen wrench
through the hole on tP,e righthand side of the thermostat
into the setpOint potentiometer shaft.

3. Measure temperatureat the thermostat.

4. Adjust the thermostat setpoint by ’otating the Allen
wrench untiithe sC-point dial reading equals thetempera-
ture measured in step 3 above.

5. Using the thumb of your left hand, hold the knob in place.
Avoid touching the lower left-hand corner of the thermo-

stat whale the sensor is located.

Rotate the Allen wrench until V M reads 7.5 +/-.3 Vdc.

The thermostat is calibrated.

TP-8142 and TP-8125

NOTE
The’[ P- 8124 and TP-8125 have been factory ca!ibated
to pro:!uce 6.0 Vdc output signals at OP1 and OP2 to
COM terminals when the selpoints and the tempera-
tures at tile sensing elemenl agree.

Test the power supply and output as follows:

1. Verity the wirizg per the job wirir,g diagram.

2. Measure wih a 20,000 ohm per Vdc VOM

a. Power supply 20 Vdc: /20 (/) to COM

b. Heating output: OP1 (+) to COM (-), Vcic varies
belween 2-15 as SPA is totaled.

c, Cooling output: OP2 (+) to COM (-) Vdc vanes
between 2-15 as SPB is rotated

3. Replace the controller if it is defecbve

If calibration is necessary, procee0 as foliows.

1. Remove the thermostal cover. Noe room

If room temperature is 75F or greater:

a. ConnectVOM internally to OP2 (/) and COM (-). See
Figure 9B for details.

b. Rotate SPB until VOM reads 6.0 +/-.3 Vdc. SPB pointer
must indicate the temperature measured. If not, hold
SPB shaft and rotate pointer (CCW) until it indicates
the temperature measured.

SPB is calibrated.

Disconnect MOM lead from OP2 and reconnect to
OPI. Connect Jumper J7 to Pin A.

Connect .MEG +/-1% resistor (SYZE-13512 test kit)
between AB1 and 6.2 connections.

Rotate SPA until MOM reads 6.0 +/-.3 Vdc. SPA should
read temperature measured minus 10F. If not, hold
SPA shaft and rotate poinler (CCW) until it indicates
temperature measured minus 10F.

SPA is calibrated.

If room temperature is 74F or less:

Connect VOM internally to OP1 (+) and COM (-). See
Figure 9B for details

Rotate SPA until VOM reads 60 +/-.3 Vdc. SPA must
indicate the temperature measured, tf not, hold SPA
shaft and rotate the pointer (CCW) until it indicates
the measured temperature.

SPA is calibrated.

Disconnect VOM lead from OP1 and re-connect to
OP2 Connect Jumper J7 to Pin A.

Connect MEG, +/-1% resistor (SYZE-13512 test kit)
between AB2 and COM connections.

Rotate SPB until VOM reads 6.0 +/-.3 Vdc. SPB should
read the measured temperature plus 10=F. If not,
hold SPB shaft and rotate pointer (CCW) until it indi-

cates the measured temperature plus 10F.

SPB is calibrated.

AB2
COM

Figure



Jumper
-62 SUPPLY

Red Lead

TEMP.
BRIDGE
AND

SETPOINT

55Q85

AMPLIFIER

CURRENT
LIMIT

PROTECTION
NETWORK

TO+

Yel Lead

Jumper

Indicates Screw Terminal on back
of Thermostat

Mate Pm Receptacle-

Female Pin Receptzic

T.R Jumper

O Aux O--I
Resislor

: Figure 10
TP-8101, TP-8102 and TP-8103 Block Diagram

IndcalesSewTerminaiorll:)a{:

o! Ther,moslal

: Male Pin Receptacle

I AMPLIFIEF

Blu Lead

A
SIGNAL

-------O.evose A.c!n9INVERTER

/.,..... JU!T Per

-O’- ’-._ OF1
Oiect-Acng

Fig:re 11
TP-8124 .nd TP-8125 .;ock Diagram



OPTION8

TP-8101, TP-8102, TP-8103
(TP-8124 and TP-8125 have no options.)

Remote Setpolnt Install the AT-8100 Series remote setpoint
adjuster between terminals 1, 2 and 7. These are used for
applications where the setpoint adjustment is mounted remote
from the controller. See Figure 14, 15 or 16.

Remove the dial rim from the setpoint knob using wire cutters.
Turn the dial to 70=F. The AT-11-404 blank cover is recom-
mended to prevent dust infiltration.

Remote Sensing Remove the internal 1000 ohm sensor and
install the remote sensor (TS-8000 Series) between terminals
7 and 8. This is used for applications where the sensor is
mounted remote from the controller. See Figure 13.

Summer-WinterChangeover is accomplished without remote
setpoints or selective ratio discharge. The controller operates
in either the DA or RA mode. See Figure 12.

Jumper 4 to 5 DA (direct-acting) A temperature increase
causes an output voltage increase.

Jumper 3 to 4 RA (reverse-acting): A temperature increase
causes an output voltage decrease.

Selective Ratio Discharge Control Connect the ratio dis-
charge sensor (Figure 19) to the room controller as shown in
Figure 14, 15 or 16. This is used for room and discharge control
applications.

Winter-Summer Operation is accomplished using selective
ratio discharge and/or remote setpoints. For direct-acting, see
Figure 14. For reverse-acting, see Figure 15. For winter-
summer switching, see Figure 16.

For panel mounting, see Figure 18.

SPDT Switch

Summe (RA) 0

Winter IDA)/

Typical Controlled Device

Red (+201-------

ReO el Blu

Lead Unil

=’ To addit;onal C:.,,Yolled Devices
See Figures 4 and 5 for details. NOTE: SPDT winter-summer

switching can only be used when

Sensor

no exlernal signals are be;rig feo to
terminal 2 See Fgure 16 for DPDT
means of switching ff signal $
present at terminal 2.

Figure 12. TP-8101, TP=8102 and TP-8103 with
Singte Pole Double Throw (SPOT) Winter-Summer awl|chine

S-8OOO

Typics Co,fro’ "d Dewce

Re (+20".-q-’---- ’ ,TE 4 !c ., LL’,,rec:-Actmu

TO addi!ienal Controlled Devices
[ See Fiou,es 4 ar,C g O’ dela!s

P-8101, ]P-8t02 and TP-8103
with Remole Sensor



Ophonai Remole Setsov-"

AT-8100 Sen(

Dec

*6.2 OP1 COM

Sensmg Eiemenl

TS-8601 Selective ,a!o , scharge

A -81C<’

Typical Conlro!ec Dev,ce

Red (+20)--iI
Yel (IV1)iil

[’---_Blu (COM’Ti1

tnie,nat Sensor

Lead Und i
To addmonal Conlroited De;ces

See Figu,es 4 and 5 {or de!ads

N,)TE Dreci-Act,mg Oc’e’ator.--
increase in 1.emperature causes

,ncresse

Figure 14
TP-8101, TP-8102 and TP-8103
with Remote Setpoint and/or

Selectiw: Ratio DischarBe Sensor
Direct-Acting Output Only

Typ,cal Controlleo Oe ..-

;ens n9 Eiemen

F[g’Jre i5

TP-b91. TP-8102 and 3P-8t03
with Remote Setpc4nt and;or

Seleclbe RM[o Db-.’.h3rge Sensor
feY,.-, se Acfhg O.’.<fpuf Oniy



Optional Remote Setpoint

AT-8100 Senes

Dec. Inc

Y[I u

Sensing Element
TS-8601 Selectwe Ralo D sca,ge

Typ,cal Controtle0 Dev,ce

Switch shown Direct-Acting (Winter) Position

’ T IDPDTSwltch

Resistor

Figure 16
TP-8101. TP-8102 and TP-8103
with Remote Setpoint and/or

Selective Ratio Discharge Sensor
with Double Pole Double Throw (DPDT)

Winter-Summer Switching

NOTE T,me Clock S,,,lcm

Cioses for ethef depression,

or warm-up

AT-81 58 wth AT-8258-1 0!

or

Connec to Terminal 7 for

morning warm-up

Figure 17
3rP-8101, TP-8102 and TP-8t03
with Night Dep;essicn and/or

Morning Wam-Up



Senso

Remove Inlerna, Sensor

See Figure 13 for 3e7iIs

ConIIot S,gnat

to Conroi.ed Dewce

Figure 18

TP-8101, TP-8102 a.d TP-8103
Mounted on AD-8951

Ratio Pins (5 o 20

/

AL.’ Ress:,’ Pns Figure
TS-B601 Ratio D:,., barge Sensor

for tse

TP.8101, "fP-8i02 and 3P-8103



MAINTENANCE

This is a quality product. Regular maintenance of the toal

system is recommended to assure optimum performance.

ENVIONMENT.L CON]’OLS Df. Yl.fON



310
3-WAY MIXING AND DIVERTING VALVES, SCREWED (1/2" TO 2")
AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS

TABLE 1. Select Valve Body including P Code
(Valve Size, Cv Rating, Port Code) or lect Valve
Assembly with correct Input Signal (see Table 3
also) less Actuator Code (XXX) including the

APPLICATION
Chilled or Hot Water

Screwed Smtwed

P Code (Size, Cv Rating, Port Code).
(See Pages 331-335 for Valve Sizing.)

Flanl[ied Filled

Size I/2"--2" 2-1/2"--4" 12"--2" 2-1/2"-.3"
e Body VB-9313-O-4-P VB-9313-O-5-P VD-O323-O-4-P VD-O323-O-5.P

Valve Assembly -15 Vdc. System 8000 VS-9313-XXX-4-P VS-O313 XXX-5 P VS-O323-XXX-4-P VS-O323-XJX-5-P
Valve Assembly 2.Position SPST VA-9313-XXX-4-P VA-O323-XXX4-P

Stem Up Stem Up Stem Up Stem UpNormal Position Flow "B" to "AB" Flow "B" to "AB" Flow "B" to "AB" Flow "C" Io"L"

Mixirl Divertin9
NOTE: These charts are color coded as
shown below to assist valve selection.
Nole it is possible to selecl either a valve

assembly or component parts (acluator,
valve linkage, valve body).

ORDERING EXAMPLES:
1. Valve

Assembly VS-9313-351-4-
2. Valve Body VB-9313-0-4-11

Actuator MS-83013
Linkage AV-430

Valve Body’ Data less P Code
Cv Rating, Port Code) or

Flow Type Oiverlin9Mixing

Material

eod.y
Seat
Stem
Plup

Packino
Oiec

Br0rlze Iron Bronze Iron
Bronze Bronze Bronze Bronze

Stainless Steel Stainless Steel Stainless Steel Stainless Sleet
Brass Brass Stainless Sleel Brass

Spring Loaded Spnng Loaded Spring Loaded
Teflon Cone lellon Cone Teflon Cone Gralod

None None None None
WATER

125 250 125Static 250
Pressure
IPsigl Recom. 35

Oiff.*
Fluid Temp. Min. 40 (4)
F IC) Max. 281 (138)

TO SELECT A PORT CODE (P)

35

40 (4
3O0 (149o)

40" (4")
281 (138 30(P (149")

Assembly less Actuator P Code Valve Size

and less P Code (Size, Cv b, -2"*
1/2"

2

Port Code) -4 4
-6 3/4" 6.8

P Code (Size, Cv -6 i" 12

Actuator or Aclualor Code (XXX) lot -9 I-I/4" 16

Valve Assemblies -10 I-I12" 33
-II 2" 55
-12 2-1/2"
-13 3"
-14 4"

Cv

14
101
110

12
16
30 Pert
42 "U" "I."

68 75
85 95

"Max=mum recomi’Tlended ddlerenhal pressure full open pos=hon Do not exceed recommendeddif
pre,sure (pressure drop) or inlegnly ol parts may be affected
NOTE Do not cx(:,*d :lost-un [ahng

"’NOI E adoly iclebhes nul ava=lablu lu 2 pofl=uf apphcahons using reguced valve



3-WAY MIXING AND DIVERTING VALVES, SCREWED (112" TO 2")AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS,,series with correct Input Signal having sufficient cfose-bff
for the application. If selecting Component Parts, select

Valve Llnkale VO-O312-P AV- A."

A, A.ui
SPST 2-15 Vdc
-2XX -2XX

MA-521X-XXX MP-5XI X-XXX

Valve

VA-9313-XXX-4-P
VS-9313-XXX-4-P

VS-9313-XXX-5-P

VA-O323-XXX-4- P
VS-O323-XXX.4-P

VS-9323-XXX-5- P

Valve Body P Code Size SU"
-2-4 !/2" 100
-6 3/4"
-8 l" 35VD-9313-O-4,P
-9 I-I 14" 22
-I0 1-112"
.11
-12 2-112"

VD-9313-0-5. P -13 3"
-14 4"
-4 112" 250
-6 3/4" 250

VD-9323-0.4- P -8 i" 250
-9 1-114" 250
-I0 !-1/2"
-It

VB-9323-O-5-P -12 2-1/2"
-13 3"

2-15 Vdc

_$@,vXtX-XXX
CLOSE-OFF PRESSURE RATINGS?

SO*

35 33
35 33
20 2O
12 12
6 6

SU"SD" SU" SO*
100 110 100
55 55 55
35 35 35
22 22 22

25O 250
250 25O
125 125
125

250 250 250
250 250 250
250 250 250
250 250 250

"SU Stem Up. SD Stem Down; See Table(s) 5 for flow pattern, port designahons, and normal position.?Close off ratings Ior mixing or sequencing valves: (SU ="A" port. SD "B" port) "A" port (SU) ratings equal pressure al Port "A" minus pressure at "B"; "B" mort (SD)ratings equal pressure at port "B" minus pressure at port "A"
*’Cerlain models have buill-in conlroller (See Table 3).

TABLE 3. Select exact Actuator or Actuator Code (XXX) if Factory Assembly is
InpM Signal

Two-posihon SPST

2-15 Vdc, System BOOO, Stroke occurs 6-9 Vdc approx..
Non-pOStltve posttiontng

Wiring Flouro IlL

See Figure
on Page 336

See Ftgure 12
on Page 339

See Ftgure 12
on Page 339

See Fgure 12
on Page 339

See Fgure 19
on Page 343

available.
Viltida Aux. Actuator ACmlt IXXX)
01 Hz VA $--:L,, Pm’l lit.. r,,, ::::::: AUIy
24 No HA-5213
4 Yes MA-5213-500 292
1 NO MA-5210 211
120

8
Yes MA-5210.500

208 No MA-5212
208 Yes MA-5212X0
240 No MA-5211
240 Yes MA-S211
24 No MP-521S 01
24 Yes MP-5213-5
120 No MP-5210 211
120

18
Yes MP-5210-500 212

208 No MP-5212
208 Yes MP-5212.500
240 No MP-5211
240 Yes MP-5211-Sg0
24 No MP-5413 24,1

120
1B

No MP-5410 240
208 No MP-5412
240 No MP-5411 241
24 36 No MS-O3OlS
120 37 No IIS-O3010 35,1
120 37 Yes IriS-03010.gO
240 39 No MO-0301
240 39 Yes $J!1-500
120 37 No IflS-Ol I0
120 3;’ No M8-641 I0-011
120 37 Yes MS-04110-500
24 36 NO

2-15 Vdc. System 9iX)O, start 6 Vdc factory set,
AdJustable 2-12 Vdc. 3 Vdc span. Positive positioning

Budt-in System 8000 controller, Uses TS-BXXX sensor

’Includes TS-8201-105 sensor

311



286
2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS

TABLE 1. Select Valve Body incTuding P Code
(Valve Size, Cv Rating, Port Code) or select Valve
Assembly with correct Inpul Signal (see Table
also) less Actuator Code (XXX) including the
P Code (Size, Cv Rating, Port Code).
(See Pages 331-335 for Valve Sizing.)

Size
Valve Body

Normally Valve Assembly 2-15 Vdc Input. System 8000
Open Valve Assembly, Ouilt-in System 8000 ControllerValves

2-Pesitlon SPST Valve Assembly
Valve Body

Normatly Valve Assembly 2-I 5 Vdc input, System 8000
Closed Valve Assembly, Built-In System 8000 ControllerValves

2-Poslllon SPST Valve Assembly

NOTE: These charts are color coded as
shown below to assisl valve selection.
Note it is possible to select either a valve
assembly or component parts (actuator,
valve linkage, valve body).

ORDERING EXAMPLES:
1. Valve

Assembly VS-9223-212-4-8
2. Valve Body VB-9223-0-4-8 Pr.$ur0

Actuator MP-5210-500 poioI
Linkage AV400

l.ld hlmp
Jl V.dw: Ih.ly ),ll, I,::,:, I’ (..l,: (’.;1/:, "l-

+ll.I lir,’, I’ (,l+lll+ (til/,,,( (,IIIII!L

[] I..IhP (’, ,I/.’, (,V I|,lhll!J, ih+ll

V.liv,}

VIIIve I.Inkagl

Flow Type
Body
Seat
Slem

Material Plug

Packing

Oisc

Static
Inlet

Recom.
Dill."

Mix.

Chilled m’HotWater
261F Max.
35psig Steam

Screwed

APPLICATION

IT--2"
VB-9213-O-4-P
VS-9213-XXX-4-P
VS-g213-35X-4-P

Flanled

2-1/2"--4"
VB-9213-0-5-P
VS-921335X-5-P
VS-9213-35X-5-P

HM Water Hd Wall’
30IPF Max. 3H’F Max.

tO0 pslg Smm 150 psi0 Steam

I/2"--2"
VB-9253-O-4-P
VS-9253-XXX-4-P
VS-9253-35X-4-P

VS-O273.XXX-4-P
VS-O273-35X-4-P

VA-9213-2XX-4-P VA-9253-2XX-4-P VA-O273-2XX-4-P
VB-9223-O4-P VB-9223-O-5-P VB-92-0-4- VB-O263-O-4-P
VS-9223-XXX-4-P VS-922335X-5-P VS-O263-XXX-4-P VS-O263-XXX-4-P
VS-9223-35X-4-P VS-9223-35X-5-P VS-9263-35X4-P VS-92835X4-P
VA-9223-2XX-4-P VA-9263-2XX-4-P VA-O283-2XX-4-P

Equal %Equal %
Bronze

Equal %

Composition

Equal %

Composilion

Casl Iron Bronze Bronze
Bronze Bronze Stainless Steel Stainless Steel

Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Brass Brass Stainless Steel Slainless Steel

Spring Loaded Sprng Loaded Spring Loaded Spring Loaded
Teflon Cone Teflon Cone Teflon Cone Teflon Cone

Teflon None
STEAM

250 125 250 2rr
35 35 100 150

2O

:;111" 11")

WAII II

.llr’ (.1")

i’III" rlll,,

,llr’ I,I"

i’iii" iI HI")

I;v

I; .I
I’1

]h

Illl
Ilill

4(1(I

Piililllrl
IpzlgJ

IIII;lllll
0111."

hlhl hllllll Mill .Ill" (.I"1

"I I"I:I Max

O 5FLLCI A POlll COUL (P)

II

It

h/

IIII

I111

,IIIII

I’ .ih, ilIVll

II’t’

,I

II

1 I/4"

III I/"

II
I;’ 2 I/2"

14 4"

114

;o ;,

15(I

4OO

"MuxIII’IUlII le(;olldll{:lld.:d (JllllJll;rillul prc..-.su,.: lull ,I*:I l;O5lllOll Do l}Ol exceed recommended dinefel111al

NO[E Do nol e(_:ud clo3u oli ralng
"NOTE Faclo(y assembhes are nol available Io[ 2-poslon apphcalions using reduced porl valve bodies.



2-WAY VALVES, SCREWED (1/2" TO 2") AND (2-1/2" TO 4")
WITH 14 ,&t. C ACTUATORS

TABLE 2. Select Actuator Type or Actuator Code (XXX)
series with correct Input Signal having sufficient close-off
for the application. If selecting Component Parts, select

Normal Position

Normally Open

Normally Open

Normally Closed

Normally Closed

Input Signal
Valve Linkage !/2" I-I/4" Valve
Valve L;;ip I/2" 2" Valve
Valve Llnkolll 2-1/2" 4" Valve

Two-Posilion SPST
AV-SO

Actuator Coda (XXXl. 2XX
Actuator Coda MA-521X-XXX

Fa_..ctory Avail. Valve Assembly-- L
VA-9213-2XX-4-P 180VA-9253-2XX-4-p -5-6 3/4"
VA-O273-2XX-4-p IB-9213-O-4-Pi -7-8 I" 40VD-9253-O-4-PVS-9213-XXX-4-P VB-9273-O-4.p -9 I-I/4" 25VS-9253-XXX-4-P

2-15 Vdc System 8000
AVoNI0

2XX
MP-5XIX

CLOSE-OFF PRESSURE RATIN6*
190

2-15 Vdc SystemS000"*

AV

MS-OXXIX-XXX

VS-9273-XXX-4-P

VS-9213-35X-5-P

-I0 I-!12"
-II 2"
-12 2-1/2"

VB-9213-O-5-P -13 3"
-14 4"

-I-2-34 I/2"
-5.8 3/4"

lD-9223-O-4-p -7-8 i"l/D-9263-O-4-p
I/D-9263-O-4-p -9 1-1/4"

-I0 I-i/2"

-II 2"
-12 2-1/2"

IB-9223-O-5-P -I 3 3"
-14 4"

VA-9223-2XX-4-P
VA-9263-2XX-4-p
VA-g263-2XX-4-P
VS-9223-XXX-4-P
VS-9263-XXX-4-p
VS-9283-XXX-4-P

VS-9223-35X-5-P

2O
12
6

250 220
140 90
75 5O
45 30

65

12
6

"Close-off pressure ratings apply when valves are installed with pressure under the seat "’Cerlain models have built-in controller.

TABLE 3. Select exact Actuator or Actuator Code (XXX) if Factory Assembly is available.
input Signal

Two-position SPST

2-15 Vdc, System 8000, Stroke occurs 6-9 Vdc approx,
Non-posdive pomhoning

2-15 Vdc, System 8000, start 6 Vdc lactory set,
Adjustable 2-12 Vdc, 3 Vdc span, Positive positioning

Built-in System 8000 conlroller, Uses TS-SXXX sensor

Veltage Aux.Wiring Figure NL
Vlc 50160 Hz VA

Switch
24 No
24 Yes
1 No

See Fgure 120 Yes
on Page 336 208

18
No

24O
24O
24
24

120

See F=gure 12 120
on Page 339 ?08

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 19
on Page 343

2O8
240
240
24
120
2O8
240
24
120
120
240
240
120
12o

Actuam" ActelW Ca lYJ(Xl
Part No. Fir Fasllry A-’’_

MA-5213
MA-5213-500
MA-5210 |!1

MA-5210-500 212
MA-5212
MA-5212-500
MA-5211 221
MA-5211-50 22
MP-5213 01
MP-5213-500 tO
itP-5210
MP-5210-560 t12
ilP-5212
MP-5212-500
MP-5211 221
MP-5211-500
liP-5413 243
MP-5410
MP-5412
MP-5411
MS-83013
MS-83010
MS-8,101O-50O

MS-3011
M....11-500

351

MS-641 tO 354
MS-841 I0-01 I*

287



312 3-WAY MIXING AND DIVERTING VALVES, SCREWED (1/2" TO 2")
AND FLANGED (2-1/2" TO 4") WITH HYDRAULIC ACTUATORS

TABLE 4. Dimensions

Part Nmir
!/2"

VA,,0313,.CX.4.,P 3/4"

V$..O313.XXX.4.P I"
V’S-O323X4,,P I-I14"
VA.O3XXX4,.P

!-!/

Z-In"

t-I/2"
V$-O3X.5-P

3
3-5/9
4.,’6

4-5/6

6-1/9
6-1/8
6-1/2
9-1/2
11-1/2

9
10

1-t116
1-1/9
2-114
2-3/4

3-116
3-TI8
5-3/8
6--3/8
81/2

7
8

16-5/6
18-5/8

19-7/16
19-13/16
20-7/16
20-3/4
21-9/16

"A0d E1/32" (52 ram) to the "E" dimension for = valve assembly using an AV-60t
linkage exlens" tl’t mut be puchaK:l s.eparateiy

Dimensions in inches (metric cotversio 25.4 mm- itch)

NOTE: Attw 3 inches cleararce above actuato for removat.
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WIRING DI,GRAMS

VA-1112-6XX
VA-lX-2XX
VA-r2S3-2XX
VA-927-2XX

VA-922X-2XX
VA-92S-2XX
VA-9283-2X3K
VA-9312-2XX

Open

osed

Flow
"B" to "AB’"

Open

VA-9313-2XX
Flow Flow

VA-g32-2XX "’B" to "AB B" to "A"

Wiring Figure No. 2

2-POSITION, 2-WIRE ELECTRIC.
SPST CONTROLLER REQUIRED.

ALL UNITS ARE SPRING RETURN.

MA-31X or MA-41X

Auxiliary
Swch

Valve

VA-9213-30X
VA-92.30X

VA-9273-30X

VA-9273-31X

Normal
,l:’:lUn

Open

Closed

Flow
"B" to "AB"

Position

Cosed

C’,pen

VA-9313-30X

Flow Flow
VA-9323-30X "’B" o "AB" "B’" to "’A"

Fw

Wiring Figure No. 3

2-POSITION, 2-,V|RE ELECTRIC.
SPST CONTROLLER REQUIRED.

ALL UNITS ARE SPRING RETURN.

G

Green W.re

P-35X, :,X, 46XX ACTUATORS

Figure No. 4
Termnais 1, 5 & 6 ass ue

G

P-3TX, 47l, 47X

VP-9213-3XX

YP-25’3-ZXX

Normal

Closl Open

VP-2Z24-15X

Fow Flow
YP-313-3XX "A" ’to "’AB B" to ’AB"

VP- 9323- 3XX-.4

VP.9323-3XX-5

Flow
"B" to "’A"

"C’ to "U’

’B’ to ’AB"
Flow

"C to ’L’

0, ellhef low or hne voW,age ac!Jal.cs

VP-9253-3XX

I"
Flow low

FIc Plow





WIRING DIAGRAMS
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Wiring Figure No. 11
MICROTHERM(R).

1

ResislOr

ACTUATOR Make Ressto
Connect

(G)

24 Vac

(H)

20 Vac

Valve %+" to "2" "LI" Io "3"
Assembl]f on Actuator on Actuator
VP-9213 Closed Open
VP-9313 FlOw Flow

"A" to "AB B" lo "AB"

Relay

T,plc Cotroller
TP- 101X. TP- 03X. TP-200.
300 & 400 Ser,es &
PP-220 Serms

MP-9810 ACTUATOR

MP-E4

T
Co,’lro!;erl
TP-101
CP-el02

VP-1112
VS-g211

VS-9212

VS..283

Inpu
s!al,

Ctosed

Oper

.- "323"X;X-
"C" to "U"

Normal
Position

Decreasing
Vdc

Open

F;2w

Flow
"El’ to

Flow
"C" to "L"

TP-E ;.
CP-$02

,J





L ener’alInsCr’ucCion$

TC-1151, TC-1152, TC-1153
Electric Two-Stage
Room Thermostats

Two-Position

For on-off control applications which
require sequenced switching of two
heating devices or two cooling devices.

Two bimetal operated snap action SPDT switches. Coded
screw terminals. Switch differential adjustable to 2 F. Differ-
ential between stages 2 to 10F, factory sel at 2 Io 3F Units

have plastic covers as standard. Mounts on flush 2-gang
switch box or 4" x 4" surface box, or directly to wall (24 volt
only).

Dlmenllons: 4-3/8" high 4-3/4" wide 1-5/8" deep.

ACCESSORIES

AT-101
AT-104
AT-136
AT-546
AT-607
AT-608
AT- 1153
AT-1163
AT-1165
Tool- 11
Tool-13

Lock cover kit
Dial stop pins (note: pins included with each unit)
Title plates (day, night, heat, cool)
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Wire guard
Plastic guard
Plastic guard
Calibration wrench
Contact burnishing tool

4-3/8";_
Temp Temp.

II Ct

2nd Slagc Heal (R1) st Stage Heat (R)
st Stage Cool (B1) 2rid Stage Cool (B)

Note: Thermoslat s designed lot either heat
or cool applicat=ons, not heat cool.

Pert
Number

Control*
Dial Range

TC-1151 55- 85F (13-29C)

TC-1152 45- 75F( 7-23C)

TC-1153 75-105F (24-40 C)

Full Load Amps

120 Vec

3.0

240 Vec

1.5

Pilot Duty
(VA)

28 @ 24 Vac

140 @ 120/240 Vac

"Units dual marked in F and C; dial stop p=ns included to hmit dal range.

OPTIONS
Add "dash-number" (-XXX) suffix to base part number for
desired option.

Standard -400 -401

-402 -403 -404

-500 Parallel Heat Anticipation 24V Standard Cover
-501 Parallel Heat Anticipation 120V Standard Cover
-502 Parallel Heat Anticipation 240V Slandard Cover

-601 10F Night Depression 120V Standard Covert
-602 10F Night Depression 24V Standard Covert
-603 10F Night Depression 240V Standard Covert
1"Normally, night depression is controlled by a centrally
Iocaled time clock such as AE-174 or AE-178, or by selector
switch sub-bases (AT-602 or AT-603).

INSTALLATION

Requirements

Locate thermostat where it will be exposed to unrestricted
circulation of air which represents the average temperature ol
lhe controlled space. Do not locate the thermostat near
sources of heat or cold, such as lamps, motors, sunlight or
concealed ducls or pipes. The Ihermostal is designed lot
service in any normally encountered human environment.

Procedure

1. Pull all w=res (Use copper wire only.)

F-18782



TO Night Depression Swch
anti Pc,war Supply

2. Faslenl;ate to box or wall.

3. Make eteGa!..:onnections to thermostat screw type
te]lk,llS. connections in accordance with the
jobvrir,and in compliance with national and
localel|is.Grass wiring is required unless all
circuitstO.are powered from a Class II source

4. Hook thermostat on top of mounting and swing down into
pace.
Removethermostat cover, attach thermostat to mounting
plate with mounting screw, and attach thermostat cover

Plale

Thern’:lat
Mounting
Screws (4)

Screw (1)
2-Gang

Thermos /
Cov A Thmostat
Scre (2) Moting

Plate

CHE7-OUT
After ,-lalling a thermostaL make an initial check of the
switc,ng action. Verify the switch action by listening to
waichng the switch contacts, using a voltrne;er between ’,he

proper sides of the switch, or observmg the cont olied dewce

1. Siowty turn the setpoint dial to a temperature above
ament. Firs the "R" contact should make and then "RI
contact should make.

2. :qi: w!y turn the setpoiqt set;in down gradually and "B!
cc’::act should make and "’B" contact shouid make.

CALIBRATION
All thermostats ae calibrated at the factory, and normally wl;

not require any such attention Hcv,.ever. if reoalibration s
necessary or any reason, proceed as follows:

1. Dim".onn.t power to tLmostat.

2. Set the adjusting d{ai tc cor=. >ond to actua! room
"temc,erature.

3. Remove thermostat cove remove screw thal secures
right-hand of ir:suato f.’.id back insulator, an rGmove
contact covers. (See Figure .)

Do not breathe on the thermostat o, handle excessively
as this will affect the accuracy of the final calibration.

4. If the right contact blade is not made to "R" contact, use a
3/16" open end wrench to turn dial calibration screw
clockw=se (looking at the head of screw) until element
makes to "R" contact.

Note: Each complete revolution of screw changes cali-
bration approximately 6F.

5. Turn dial calibration screw counterclockwise until blade
just breaks "R" contact.

6. Temporarily replace the cover and set the dial to a higher
temperature setting. The difference between the two set-
tings should be equal to the amount of desired differential
between stages (2 to 10F).

7. Remove the cover. If tne left contact blade is not made to
"R1 ", turn the between stage differential screw clockwise
until element makes R1" contact

8. Turn the between stage differential screw counterclock-
wise Unti blade lust breaks "RI’ contact. Unit is now
calibrated

9. Replace contact covers, msulator a’,d thermostat cover

10. Recheck calibration about 30 minutes later to be sure
heat from handling did not resu!; n erroneous setting.

MAINTENANCE
Open areas at bottom and around base of thermostat should
be kepl clean and free from obstructioqs to allow proper flOw of
air. tf switch contacts need cleaning, this may be done with a
Tool-13 contact burfiishing tool.

REPAIR
Field repair of the thermostat is no1 recommended. If 1he sys-
tem s not operating correctly and the reason is trace ::, the
thermostat, ii should be replaced

Optional Heat
AntiopatorS Between

Stage ator
IX q fie ant a

\ a,bahOr

’B ’ flsl Stage Heat

Depression Res:s/o ,n
Coo

Ou,laCl Covers.

Figure 1

  t,ber’.Colman Comp nq
ENVIRONMENTAL CONTROLS DIVISION

1354 Chflod ,.!. venue
P O Box 2940ILce Cak IL U.S.A. 61132



GenePalInstPucCions
AT-602, 603, 607, 608 & 609-XXX

Selector Switch Sub-Bases
and Legend Plates

For use at the room thermostat to accommodate swilching func-
tions such as heating to cooling, day to night control, etc. De1ca:
Rugged one piece molded beige plastic housing. One or two slide
switches are double-pole, double throw (DPDT) or double pole-4
position (DP4T) allowing numerous control possibilities. DP4T can
be used as two or three position by installing switch legend plates
that limit switch travel. Coded screw terminals for the switch con-
tacts are accessible for up to two No. 14 gauge wire connections.
See Figure 2.

Installation
Use Class wiring for all connections to switch subbases and to
room thermoslal unless all circuits are powered from a Class II
source. Make all connections in accordance with national and local
codes.

Install subbases on a flush switch box, a surface switch box or
directly on a wall (for 24V applications only).

1. Pull the required wires.

2. I1 plastic conduit box is used, connect green wire from
subbase to system ground, otherwise clip out Ihe green wire.

3. Mount the subbase (see Figure 1). Screws are provided for
switch box mounting.

4. Connect proper wires to subbase screw terminals. Push
excess wire into conduit box, allowing field wires (if any) tar
room thermostat to project through opening in subbase.

5. Make all electrical connections to thermostats and install any
jumpers as required. Refer to job wiring diagram and/or
General Instruction Sheet lor thermostat.

.UL Typical Single Unit

Sub-Base
.UL TypicM Duplex Unit

6ub-be

Install thermostat on subtiase (see Figure ).

To install switch legend plate on suliliase strip the paper
backing off and press plate into subbase. Note Legend plates
must be ordered separately.

,5-1/8 IN
130ram

5-314 IN.
146mm

ii 1.114 IN.I
132ram

AT-602 & 603 T AT-607 & 608

AT-602

AT-603

AT-607

Switch
Description

Upper Lower
Right Right

DP4T

DPDT DP4T

DP4T

DPDT

LITHO IN U.S.A. 2-84

Used With

All Single Room Thermo-
stals Except TK’s, TA-115,
TA-121, TA-133, TA-134,
TC-114. and TC-142

TA-151, 115X. TC-154,
114X, 115X, 116X, 2-Singe
and Duplex Thermoslals

Total Electrical Rating of Each Sub-Base 8witch’

Inductive

Volts Full Load
(AC) Amps

24 5.8

120 5.8

240 2.9

*The Iolal load on both
electrical rating.

Locked Rotor Inductive Duty

34.8 6 125

34.8 6 125

17.4 3 125
)ales el a switch must not exceed the lolal

F-16059-3



THERMOSTAT CYCLES VALVE, SUMMER/WINTER
CHANGEOVER THERMOSTAT, OFF-LOW-HIGH FAN
8WITCH

ITEMS: TC,-1 4. A’.AT-609-352

/,

TYPICAL APPLICATIONS
THERMOTAT PROVIDES SEQUENCED HEAT & COOL,
ON-OFF SWITCH. OFF LOCKS OFF SYSIM & FAN,
LOW*IVIED-HIGH FAN SWITCH

I1: TC.1191 AT,,03; AT-60-353

THEAT C’YCS HEAT & COOt., HEAT-COOL
SWRCH. OFF.COW-HIGH FAN SWffCH

ITEMS: TC-1101 AT-603. AT-609-352

THERMOSTAT PROVIDES SEQUENCED HEAT & COOL
OFF-HEAT-AUTO-COOL SWITCH

ITEMS: TO-1191, AT-602. AT-609-40

THERMOSTAT CYCLES HE.AT AND COOL. HEAT,COOL
SYSTEM SWITCH

ITEMS TC-1101. AT-6O2,

AT-60g-xxx

Leg,.:,-d Plates for Switch Sub-Bases

Various switch indicating plates are available and musl be ordered

separalely. These have a brow simulated leather finish with bright
eers and pressure sensitive backing for simplified field

inslallalion. Bank plate on left "S’KJe of AT-602 & 603 is factory

installed.

Figure 2

AT-60-XXX S/ITCH LEGEND PLATES

"S,pec=al etterirg can USUally be pro,c.ed by local nameplat engravers
"’Leger Prate limffs tr&’ve: of DP4T E:wch to Woide DPDT o DP3T

?"Fan Operation" lend plact:nscs

AT-2

SWITCH POSITIONS

593

IEapbr  ’.Co/man CompanLi
ENVIRONMENTAL CONTROLS DIVISION

7354 C!ifford Avenue
P 0 c 2940
oveS l::ark, fL USA 6132-2940

’-’-H’F-I 6059-3 Bt’, tN U



GenePalInstPuctions
TC-4100 Series
TC-4200 Series
Bulb Thermostats

Return Air Thermostatl

For on-off control of media temperature n ducts, tanks, liquid
lines, elc.

TC-4100 Series one stage units control one eleclrical circuit.
Available in single or dual bulb configurations. (See Perform-
ance Table.)

TC-4200 Series two stage units control two eleclncal circuits
in sequence. Available in single or dual bulb configurations.
(See Perlormance Table.)

Dual bulb unill are used to vary the control point o! the
controlled media as a function of oulside air temperature The
ratio specified is outdoor Io indoor. A unit with a to 1/2 ratio
will increase the water temperature 1-1/2OF for a IF
decrease in outdoor temperature.

Air bulb units feature a coiled, fast responding air bulb. Used
in return air control applications.

De1ce: Liquid filled Ihermal element acluates one snap acl-
ing SPDT switch per stage. Large color coded terminals. Set-
point adjuslment dial plate is marked in F on one side and C
on the other. The thermal differential is adlustable within the
limils shown in the performance table. The mechanism is
enclosed in a metal case and the cover, and has 1/2-inch Io
3/4-inch conduit opening in the botlom of the case. Remole
bulbs are suilable for immersion, duct, or oulsde air mounting

Typical Single Bulb
(Single o’ Two Stage)

Typical Dual Bulb
(Single or Two Stage)

Dimensions

Bulb Units: 2-1/4" (57 ram) Wide x 4-518" (117 ram) Hgh 2"
(51 ram) Deep.
Air Bulb Units: 2-1/4" (57 mm) Wide 9" (229 mm) High x 2"
(51 mm) Deep.

Electrical Rating: All Units Except TC-4115"

Switch Rating (50/60 Hz) 24V
Full Load Amps 98

Locked Rotor Amps 58 8

Pilot Duty VA 60

Non-Inductive Amps (Resistive)
Sngle Slage 22

Two Stage 16

"rc 4115 lof Syslem 8000 and dry crcu! swdch,g
Eleclncal Rahng: 0 amp al 24 Mac; 25 amp al 24 Vdc

120V 240V

98 80

58.8 48 0

360 360

22 22

16 80

Typical Air Bulb
(Sngle or Two Slage)

LITHO IN U.S.A. 10-83
F-18895-1





Performance and Selection Table

lt
S.tpo*nt Duul’r

Type Number
Ad|uMmenl Bulb Capillary
Range Rldio (Copper)

-40 to 120F
TC-4111-020 20

TC-4112 100 ,to 260F
6Slg Stsge TC-4115"

Single Bb -40 to t20F
TC-4121

10’
TC-4122 100 to 260F

Armored

TC-4123 190 to 350=F

Single $tage TC-41S1 70 to 120F
1:1-1/2 30’

Dual Bulb Each Bulb

TC--4152 1:1

OneS TC-4166
Air B

50 to 90F None

TC-4211
-40 to 120F

TC-4221

TC-4222 00 to 260F
Armored

TC 4223 190 to 350F

Two St=
Single Bdb

TwoStae TC-4251 70;o120F
111/2 30

Duat BIll Eacq E,u!b

TC-42,52 1:1

Dlmenllon=

Bulb (Copper)

3/8 4"

Indoor Outdoor

3!8x4 3/8:’5-! 2

3t8x4 3,’8 4

Coiled
2-1/2 2"

3/8 a

indoor Outdoor

3’6" 5-1 2’ 3’

3/8x4" 3. 4’

Two Stae TC-4266 50 to 90% None
Coued

Air 8ii 2-1:2 2’

Differential

Factory

3OF

3OF

3F

3F

Adjustable

310 16F

1,5t0 10=F

3to !6F

2F Fixed

Per Stage
Fxed

Betwee"
Stages

2 1o 10F

Pe S!agE"
Fixed

Beweee
Stages
5 tc 6.5F

2 tO 10CF

Per Slage
Fixed

Betwee":
Stage

to 5F

Maximum
Sere Bulb

Temperature

170=F

310F

170F

310oF

400F

Totai of ndoot
and outdoor
temperatures

must not exceed
280F

-40 1o 145F
Sa,te Bulb Range

170F

3!0F

280"F

-40 tO 145

Cm
Ambient

Temperature

-40 ’to 150F

-40 ,to 150=’F

-40 to 150=F

-40 Io 150;

-40 tO ",L

"TC-.4115 fr System and or. ctrcui,t switching.. Eleclt:ca’, Rabn. .C amp al 24 Vac 25 amp at 24 Vdc

-’FC-4151 TC-42,5 F 1-1/21 ratio reverse bulbs and use extra dei supDi=ed wRh und

1-Firsl number of reset ra’lO typ,ca’,ly ind=oales outdoor a=r lemperatdre cange required to inci’6856 t,e setpoin! by the second numbe:

Ratio Selecfion Table

Outdone
TemperuPe

-20

Change in W;ler Temper-’lure tot Dif:ent Ratios

Outdoor Temperature Drops from 70 F to Design TemperatureRatio

Diat Set at 70F DiM Set at 80F Dial Sel at 90:F Dial Se,t at 100:F Z Set at 110F Dial el at 120F

1-1 210

1-I 2 1C

!101
1-i 210

70 to 220
70 to 70
70 o 137
731o 205

70 tr, 50

TO to 23
7"to i75
7(3 tc 140
70 1c, 117

70 o 12,0

75 :,p 1!("

77; ic, 97

Ic 1-1 2

+20 !0

90 to 24C OC tc 250

iciC Ic 67

0’." u: 235

i6

(10 !47

260

7010110 5C’Ic 120 .-:’,; ::: "b3140

7010145 :. to 55 : i,. O ,,r, i 2{. *c ,uq.

70 lo 103 8 e 15 9: c i2:- i00 33

?C ; -50 :C’: t. "6C

-}: ".: ::

180





Dual Bulb Selection

On the dual bulb units, indoor and outdoor bulbs are deter-
mined by the ratio selected. See Performance and Selection
Table. Ratio refers to the outdoor air temperature change
compared to the water temperature change. The dial setpoint
is the water temperature setpoint when the outdoor tempera-
ture is 70F.

To select ratio, it is necessary to know only: (1) outdoor design
temperature, (2) maximum water temperature at outdoor
design temperature, and (3) desired water temperature at
70F outdoors. Use the Ratio Selection Table to determine the
,required ratio based on this information and set the dial per
item (3). NOTE: If a 1-1/2:1 ratio is selected, the extra dial
supplied with the unit must be used.

Option=

Single bulb units are available with optional capillary lengths of
20’ or 45’.

Accessories: (Order Separately)

Part No.
AT-201
AT-203*
AT-206
AT,208

AT-209

Description

Copper, 3/4" MNPT 9-1/2"
Bulb Well S:=intess, 3/4" MNPT 9-1/2"

,opper, 1/2" MNPT 4-1/2"

Duct Mounting Kit for Bulb

Liquid Line, or Tan, Bulb Mounting Kit.

AT-210 Includes plate to conceal setpoint
adjustment and lock cover screw.

AT-211

A Bulb Well is recommended.
(Required with AT-291 or AT-203.)

Conoeaed- Adjustment Kit.

Outside Bulb Shield

"Requires AT-20g Bulb Mounting Kit.

Example: Select ratio for an installation with a -10F design
temperature and estimated supply water temperatures of 75’F
at 70F outdoors and 125F at -10F outdoors. From Ratio
Selection Table, -10F for 1-1/2:1 ratio, note by interpolation
(70F to 123F with dial at 70F, 80F to 133F with dial at
80F) that water temperature varies from 75F to 128F as
outdoor temperature drops from 70F to -10F.

For this application, the 1-1/2:1 ratio should be selected. The
extra dial supplied with the unit would be used, and the dial set
at 75F.

Irmeralon Well AT-20X

Bulb Duct Mounting Kit
AT-208

e
Liquid Line or Tank
Bulb Mounting Kit

AT-209
(Also Required with

AT-201 or AT-203 Wetl}

Pre-lnst; tation

Refer to the !NSTALLATION and Performance Dala applica-
ble to the parf number of the device being i?stalted. Make a
visual inspeclion of the device for obvious signs of carnage.
Avoid locations where excessive moisture, corrosive fumes.
vibration or high ambient exsls

Installallon

Location

Locate the device allowing proper distance to the bu!b loca-
tion.The case can be mounted in any position Refer to Figure

for case dimensions.

Procedure

Remole Bulb Mode!s
Air Bulb Mode!s Ltounti.g in Return Ar Duct

1. Remove cover and p’ov=de 2 t- !es for =10 rour,d head
screws using the housi;g .s lhe iempiate or by using the
dimensions st-,cwn in F_ure 1.

2. Padialiy insert the mou-tin screws in the SO: ew hsieS Fit
the aobsng over the s:r ,’.’s, s!ide hOu=."g _qowp on the
SCreWs and t:".en ib sc’?.,vs

TC-466
TC-4266
Only

Se

4-5, 8’

t --q_L,

Concealed
Adjuslment Kit

AT-210

TC-4166
TC-4266

Only

2-t
IVouriho

Back

7/8"

24

Figure 1. Ce,e Dimensions



Air Bulb Models

Mounting Outside of Return Air Duct

1. Prepare duct for mounting by cutting hole and providing

mounting screw holes per Figure 1.

2. Fabricate a cover as shown in Figure 2.

3. Carefully roll bulbs toward back of unit and insert through
2-1/4" x 2-112" hole.

4. Remove cover and attach unit to duct with #10 screws.

5. Attach cover over 2-1/4" x 2_-112" hole.

Remote Bulb Mounting Duct and Outdoor

Maximum insertion length (6 inches). Maximum safe bulb

temperature above scale range. For dual bulbs, total of indoor

and outdoor bulb temperatures must not exceed (280F).

Install bulb with AT-208 kit as shown in Figure 3.

Outdoor. Install with AT-211 kit as shown in Figure 4.

1. Mount bulb to outside wall or surface with bulb clip

2. Place shield over bulb and fasten tonounting surface.

Clip ,_1

Rre 4. Outdoor Mountlr with AT-211

Figure 2. Field Supplied Duct
Hole Cover Plate

Sealing Cut 1/2" Dia.
Gasket Hole in Duct

Mounting Bracket

Figure 3. Duct Mounting with AT-208

Bulb Mounting Liquid Line and,’rank.

Installation Hardware and Application Limitations

Part
No.

AT-201

AT-203

AT-206

AT-20I"

Description

Copper
Bulb Well’"

Stainless Steel
Bulb Well*"

Copper
Bulb Well

Bulb
Kit

Mtg.
Fitting

3/4"
MNPT

1/2"
MNPT

*Max Recomme’Oed Fluic Tempe, a’,ure ;-. 35{

"Requires AT-2Og.

fRecomrnende lRsta!latlo S ,lh Bu. Well

Insertion
Size

1/2 Dia OD
9-1 2’ Ls,ng

1/2" Dia O.D
4-1 ,’2" Long

Le’ :h of

Ar !icP,tions Limitations
at 250’F Fluid Tamp,*

Mx Recommended
V kJctty (FPS)

11

11

Max. Recommended
Slatlc Press. (PStG)

25O

5O0

15O

Installation
Per

Figure

5

5A



et&,ne’ l or

Wasr.e.s k ,....p.

Preferre
Facking Llou; Flow

Kit

Figure 5. AT-201 or AT-203 Installation

Install bulb well or adaptor from AT-209 nto 3/4" FNPT open-

ing. Place packing nut, washers, and packing from AT-209
over bulb supporl section and insert bulb into well or AT-209
adaptor. Push interlocking washers and packing into well or

adaptor and tighten packing nut unto! firmly seated.

B_S Su:po’! B B

4..1,
pre._,lec

InslatlAT-206bulb,e,mtol/2 FNPTsDenmg P;acepack-

mg (included wth AT-206) over I:)uib suppor; sectior, an.:
nserf bulb into well Push pack;nO into nuf on wel! using a
screwdnver

Concealed Selpoint and Lock Cover Screw
Or0er AT-21 C .Concealed Aajustment Kt separately

Peel off er’.eswe htm from the concealed aoiustme’:;

plale ana ;!ace into fhe recess of cover

2 Remove screw from cover
3. Install lock cover screw prowded wqh AT-210

Wiring
The thermostat has one 1/2-inch to 3 4-inch conau,t opening
in bottom of housing Make all e!ecfrica connechons n aocorO
ance with the job wrong diagram and in comphance

national and local eleclrical codes Terminal
switch action is shown in Figure 6 a",0 Figure 7 s’,ows

stage switching sequence
RED
Makes ON
Temp Rse STAGE..... RED

ORN O HI ORN
HI BRN

LO RED

LO BRN
Makes ON LO ORN ’G-

TemD
Figure 6. Terminal Coding and Switch Action

LC ORN

Temp. Drop

HI OlIN

Mae. RED

Dtf! C

Maes RED HI ORN
B,eaksBAN Stage n:e’- B:ea<sED

D=u D, Maes BRN

Temp. Rise

Figure 7. Two Stage Switch Suence

Typical Applications

Figure 8 shows a b,plcal heating or cooling pphcator,

single stage ums Figure 9 shows typ’ca hcalmg and cool;’g
applications for two sage units.

N C Healing Vaive

Red o" Conaclo’-

Brn

Om

Sw,tch

Figure 8. Typical Healing or Coo!!qg Application for 3ingle-Stage Units

Red

Brn

N (. :-_a’,-,:: :..e

O C2- ;-.C:C" :"

STAGE
LO H1

Add Jumper

TYPICAL HE/4] ING APPLICATION WIFdNG
FOR TWO ST,GE Uk TS Figure 9

TYPICAL COOLNG AcPi. ICATION’#i7
FOF TWO S’:,GE



Checkout

After installing a thermostat, make an nitial check of the
switching action. Verify the switch action by listening to the
switch contacts.

1. Turn the setpoint dial to a temperature above ambient.
This should cause the tlermostat to switch, making
orange to brown.

2. Turn the setpoint dial setting down gradually. Orange to
brown must break, making orange to red.

3. Compare the differential of the device to the differential
shown on the performance charts by turning the dial. The
differential of the devices is the difference in dial reading
between the make of orange to brown and the make of
orange tO red on single switch units.

Run/Adlust
Setpolnt

Screwdriver adjustment. Scales dual marked F on front and
C on back. To change scale, remove spring [etamng nng.
select scale and replace retaining ring.

Differential Adjustment

The differential is adjustable by urning the adjustor located on
side of device (see Figure 10)

Single stage: Each line ,epresents approximately 3 F change

Service and Repair

Calibration

1. Wth all power discor’ected, soak bulb(s) for 10 minutes

at known temperature must be 70F for dual bulb)

2. Turn dial and note where switch conlacts make.

3. Turn dial midway between click points.

4. Turn the calibration nut (located under dial) unhl the
temperature of the bulb is indicated on the dial. (See
Figure 10.)

NOTE

On two-stage units follow above procedure. "LO" switch
is first stage on cooling applications. "HI" switch is first

stage on heating applications.

Repair

Feld repair is not recommended. Replace defective device

Calibrahon Nut
(Turn with
1/2’ open

end wench)

Dif,erenhal

Adiustment

Figure 10

Two stage: Each notch represe’is approx:maeiy
between stages (Differentia[ pr

To adlus!

1. Disconnect power 1o

2. Remove cover

3 Turn adjustor to approxma:ei. 0esre pos;lion

4. Check out by turning d, a-,d nc’..ing O,a eac;ngs w,ere
switch contacts make.

5. After ctanging dlfferenl reca;ibrale SeE Se, v,c6 and

Repair

Bar’ber’.Colman Companq
ENVIRONMENTAL CONTROLS DIVtStQN



T ’; - RH SERIESMIDGET POWER/GENERAL PURPOSE

MIDGET POWER TYPE RELAYS
LARGE CAPACITY IOAMP-1,2, 3, and 4 POLES

UL Recognized
File No. E67770

E59804
E64245

FEATURES
IDEC’s Midget Power RH relays are similar to our general

purpose RR series relays with full 10 amp switching capacity.
Compact in size, the RH series relays reduce space
requirements which are an important feature in todays
downsized equipment.

RH Midget Power relays are available in SPDT, DPDT,
3PDT and 4PDT contact configurations driven by AC or DC
coils with a choice of either blade or PCB mount .078
inch(2mm) terminals. Top bracket mounting is available for
SPDT, DPDT and 4PDT terminal blade models.

Miniature size package allows compact system designing.
10 amp contact capacity.
Dielectric strength--up to 2,000 volts.
UL recognized and CSA certified.
Indicator light or check button available on 2, 3 and 4-po
models.
Complete accessories include IDEC’s broad line of
sockets, hold-down springs and mounting rails.

TYPE LIST
Terminal Style

(Blade)

V2

(PCB 0.076 wide)

ontact Wilh
Configuration Basic Type

IndicatorLighl
SPDT RH1B-U
DPDT RH2B-U RH2B-UL---
3PD[ RH3B-U
4PDT R46: RH4B-L--
SPD[ RHIV2-U

3PDT RH3V2U
4PDT RH4V2U RH4V2-UL

With
Check Button

RH2B-UC

RH4B-UC

RH2V2-uC

RH4V2-UC

Top Bracket
Mounting Type

RH1B-UT
RH2B-UT

RH4B-UT



i RH SERIES -v "-

MIDGET POWER/GENERAL PURPOSE
SPECIFICATIONS
Contact Material
Contact Resistance
Operate Time
Release Time

Power Consumption
(Approx.)

Insulation Resistance

Dielectric Strength

Frequency Response
Tel-(rat,re Rise--
vibt0n Res(ance
Shoc-kesistane
))railg Ternp_*rat_ure
Weight (Approx.)

Life Expectancy

Nole." 200,000 operahons

Sdver cadmium xde lAg CdO
50 m!,l max Iinlh;ll value)
SPDT(RH1).DPIbfIRH2) 20reset max ,3PDT(RH3) 4PDT(RH4)
SPDTIRttl} DPDTIRH21 20rose( max 3PDTIRH3)4PDT(RH4)
SPDIIRH1) AC 1VA(53 Hz). 1VA{60Hz) DC 08W
DPDTIRH21 AC 4 VA (50 Hz), 2 VA (60 Hz) I-)C 09W
3PDT(RH3) AC 2 VA (50 Hz) 7 VA (60 Hz) F)C 5W
4PDf(RH4) AC 2 5 VA (50 Hz) 2 VA (60 Hz) DC 5W
100 M!, mn Imeasued al 500V DC megger)
SPDT(RHI)
Belween hve and n(m llve paIs 2000VAC, minule
Belweun conlacl crcul and operahng cod 2000V AC, minule
Belween conlacls ol lhe same pole: 1000V AC, minule
DPDT(RH2) 3PDT(RH3)4PDTIRH4)
Belween hve and non-hve parls 2000VAC, mnule
Belween conlacl crcud and operaling cod 2000VAC, minule
Belween conlacl ccuIs 1500VAC, minule
Belween conlacls el lhe same pole 1000VAC, mnule
1800 operahons hou

Cod 85 deg max. Conlacl 65 deg max.
0 1o g (55 HZ max
SPDT(RH1) DPDTIRH2) 20g 3PDT(RH3). 4PDTIRH4) 10g
-22 to 158 F (- 30 C 1o, 70" C)
RH1 24g, RH2 37g. RH3 50g RH4 74g
Eleclncal 500000 operahons or more (120VAC, 10A)"
Mechanical 50000 000 operahons or more

120MAC 10A)nSPDT(RH1).3POT(RH3) 4PDT(RH4) Iypes

25 msec max
25 msec max,

COIL RATINGS
Rated
Voltage

(v)

8V

12v

120v

"240v

6v

12V
De-

24V

48

tl0V

Note Rated

SPOT

75

Rated Currenl (mA)

50 Hz

DPDT 3POT

200 280

100 140

5O

7 5 11

55

SPOT

128

64

32

18

8.0

70

15% al 20"C

4POT

330

165

83

142 165

71 83

DPDT

150

75

36 9

185

9I

S0 HZ

170 238

86 118

42 59

86 129

65

3POT

240

120

60

30

128

0’I; 3 4POT

330 387

165, 19-6
81 98

t64 195

8 2 98

4POT

250

125

62

3!

15

voltages marked w,ll are nol avadable for SPOT models

Coil Resistance
10% at 20C

SPOT DPDT 3POT 4POT

188 96 60

78 8 40.5 2.5 3 21.
30-E-- ,58 7 ,0-- .
7680 4280 2770 2220

15720 12110 9120

SPOT DPOT 3POT 4POT

47 40 25 24

188 160 lO0

750 650 400 388

2660 2660 1600 1550

13800 12100 8600 7340

110% o!
rated 80% Of

voltage riled
without vGllile

:)verheiling

110% of
rated 80 of

voltage rated
without voilOe

Bverheating

CONTACT RATING UL RATINGS (RHI, RH2, RH3, RH4)

VOLTAGE
(v)

120AC

240AC

30 DC

RESISTIVE (A)

:___io_i ’ ,o

INDUCTIVE (A)

z--I s--- y -q6.:Pole 5. .FTo’’

HORSE
POWER

SPOT
DPDT 3POT

1/3_ L _1/6
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Z/22/88

8.1.2.1 Converter Controls: A 2 int controller with cr
elemst in i air el r
iy iI i a ily ci s I. ly
reii u O.A. era falls.
e is % a% 20 O.A., H.W.S. is 180

O.A., H.W.S. is 00.
8.1.2.2 Pum Control: When the steam control valve beglr to moAlate

open, The hot ter shall be energized and shall rnain energized
until The steam control valve cmpletely cloees.

8.i.2.3 A safety low limit rmo%at shall deeergize he air

hailin unit’s fan he air temperaire enerir The heatln
coil dropbelow35degreeF.

8.1.3 Bu/idin A5-236: any of the six r_ermoav are
"L" lri f lror i is In "A" i%i,
coi i a %era ri fi

le wi r. f i%or 1% Is In ""
"T" ii y reriiiare r
er f i coll o i fln il

fis. f i iyd %

8. i. 3.1 Converter Cntrois: A 2 int ccrroller with
elesmnt i air i ei
Iy ii i a lly cl s i.

raI O.A. %era fis.
e Is a 20 O.A., H.W.S. is 180

O.A., H.W.S. is .
8.1.3.2 Pu Cctrol: When tM steam control valveeIns omolate

omn tm hot ater pmp shall be energized and shall rnaln energized
until v2 steam control valve completely cloe.



8.1.3.3 A safety low limit thermostat shall deenerglze he air
harllng unit fan hen he mdxed air temperature enterlng he heatin
coil drops below 35 degrees F. Not applicable for AHTJ 3 ar 5.

8.1.4 Building AS-502: ne temperature rises above
of The cooling thermostat with the fan selector switch in "AOTO"
poitlc, r.be cor and fine fan shall be energized V2r.
rhe fan selector switch is in rne "ON" pceltlcau, r shall
cycle ard r.he fan all run continuousl7.

8.1.5 Bu/iding AS-3502: Existing controls shall be reused. An
existing high limit pressure selector and neumaic electric swlch shall
energize the ne condensing unit and provide fu/1 cooling. Exstin hot
water control valve will be reused and connected to new heatir coal in



JOB:

CONTRACT# n62470-86-B-5548
REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

Qh"f. IDEhrlFIR

SPACE

SUBBASE

TS-I

TS-2

RC-I

V-2

R-3

T-2

V-I

R-2, R-3

1

1

1

I

1

1

1

i

.TC-1103-500

AT-603

S-8501

TS-8201

T-215

CP-8102

VS-9223-201-4-5

RH2B-U24

’t,’18102

VS-9313-351--0

RH2B-U24

SH2B-05

Job #: A-024/J-024
PAGE:I of 3
DATE:I/23/88

MANUFACTUR] DESCRIPTION LOCATION

BUILDING AS-202
Barber Colman

Barber Colman

BUILDING AS-205
Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

IDEC

Barber Colman

Barber Colman

Barber Colman

rer Golman

IDEC

IDEC

Space cooling thermostat,2 pos.

;ubbase switch for fan AUTO/ON

).A. temperature sensor

H.W.S. temperature sensor

Bulb well

2 inpu reset cotroller for
convertor contro

Control.valve,c a:03/4",proportlona+/-,

Control relay, DPDT, 24 VAC

Space thermostat, heating,proport.

Control valve, 3 way, 1 I/2"
proportional, Cv 33

Space thermostat, cooling, 2 stage

Subbase switch, fan AUTO/ON,
HEAT/COOL

Thermostat O.A. limit

Control Relay, DPDT, 24 VAC

Relay base

In space

At space thermostat

Element in O.A.

Element in H.W.S.

With TS-2

In control panel

At steam convertor

In control panel

In space

At AHU h.w. coil

In space

At cooling thermostat

Bulb in O.A. duct

In control panel

In control panel





4

12

13

1

JOB:

REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

COOLING

T-2

V-3

V-4

V-5

O.A. T’ star

R-2, R-3

V-6

TS-I

TS-2

PRT NMBER

TC-1103

.TP-8102

S-9313-201-4-4

VS-9313-201-4-6

VS-9313-351-4-II

"AT-603

,TC-4111

RB2B-U24

SH2B-05

VS-9223-351-4-I0

Job #:A-024/J-024

BUILDING AS-236

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Column

Barber Colman

IDEC

IDEC

Barber Column

DESCRIPTION

Space thermostat cooling, 2 pos

Space thermostat, heating, proport.

Control valve, 3 way, I/2"
proportional, Cv 4

Control valve, 3 way, 3/4"
proportional, Cv 6.8

Control valve, 3 way, 2"
proportional, Cv 55

Subbase switch, fan AUTO/ON
HEAT/COOL

Thermostat, O.A. limit

Control relay, DPDT, 24 VAC

Relay base

Control valve, 2 way, 1 I/2"
N.C. proportional, Cv 25

O.A. temperature sensor

H.W.S temperature sensor

Bulb Well

PAGE: 2 of 3
DATE: 1/23/8

LOCATION

In space

In space

At AHU 3 & 5

At AHU 1,2 &6

At AHU 4

At cooling thermostat

Bulb in O.A. duct of
AHU I, 2, 4 & 6

In control panel

In control panel

At steam convertor

Element in O.A.

Element in H.W.S

With TS-2





REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

RC-I

R-3

SPACE

SUBBASE

PT NMBE

CP-8102

RH2B-U24

TC-1103-500

&-603

Job #:A-024/J-024

AS-236 (cont)

Barber Colman

IDEC

BUILDING AS-502

Barber Colman

Barber Colman

DESCRIPTION

2 input reset controller for
steam convertor

Control relay, DPDT, 24VAC

Control panel, 20" X 16"

Space thermostat, cooling, 2 pos.

Subbase switch, fan AUTO/ON

PT,:3 of 3
DTE:I/23/88

LOCATION

In control panel

In control panel

In mech. room

In space

At cooling thermostat





TC-1100 Series, TCR-1101
Two-Position Electric
Room Thermostats

APPLICATION

For low or line voltage on-off control ol fan co,s, tens,
motor starters, contactors, two-position electric ectualors.

SPECIFICATIONS
Sensing Element: Bimetal.
Differential: 2F (1 C).
Electrical Switch: Snap action SPDT.

Ratings, See Table 3.
Connections: Color coded 8" (15;) ram) leads.
Cover:. Beige plastic as standard.
Locations: NEMA Type indoor only.
Mounling: Flush or surface 2 x 4 switch box or directly to wall
(24 volt only).
Dimenlions: 4-3/8" high x 2-7/8" wide 1-5/8" deep
(111mmx73mmx41mm).

OPTIONS
Add "dash-number" (-XXX) suffix Io base pad number for desired
oplion. For metal covers, specify TC2-110X-XXX

Heat anticipator should be used when system dillerenlal varies from
specified thermostal differential. Wide syslem differential may be due
to thermoslal guards, malerial on which thermoslat is mounted, Ioca-
lion ot Ihermostal, elc. For models used in applicalions requ ertes

heal anticipators, conlacI factory.

Standard -400 -4011"1 -4021-1
-500 parallel heat anlcspaton 24V slandard cover
-501 parallel heat anlicipalon 120V slandard cover
-502 parallel heal anlicipalion 240V slandard cover
-601 10F nghl depression I20V standard cover
-602 I0F nghl depression 24V standard cover
-603 10’F nlghl depression 240V slandard cover

-4031"t -4041"1-

i"1"5/64" Allen screw
used Io secure cover

ACCESSORIES
AE-170 Series
AT-101
AT-104
AT-136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1100 Series
TOOL-1
TOOL-13

Electric lime clock
Lock cover kit
Dial slop pins (NOTE: Pins included with each uml.)
Title plales (day, night, heal, cool)
Plaster hole cover kit (small)
Surface mounhng base
Auxiliary mounting plate
Selector switch sub-base DP41
Seleclor switch sub-base one DP4T, one DPDT
Thermostat guards
Calibration wrench
Contact burnishing IDOl

Blk/Yel

BIk/Yel

Ophonal
Heal

Anhcpaton

,i_.n BIk/Red

\

\ Temp.
\

Drop BIk/Red

L1 Oplorl
Orange (common) NigN

Brown makes ON temp. drop. Dewesst

Figure 1. Switch Action end Lead Identification

TABLE 1. SPECIFICATIONS
Pail

Number

TC-1101

Setpolnt Dial Range*
F Ioc)

55 to 85 13 to 29L_
Configurations

TC-1102 45 to 75 (7 to 23) See Oplions
TC-1103 ’5 to 105 (24 to 40)

One Blank Cover Insert &
TCR-1101 55 to 85 only One Cover Insert with

Conlrol Dial Cutout*"
Dual marked (except TCR- 1101 ), dial slop pros included to limit selpoml range.
One 5/64" Allen head screw and 5/64" Allen wrench for securing cover to
thermostal nase included along with standard single slolted screw.

TABLE 2. AGENCY APPROVALS1"
Conliurat|on UL

Metal Case (TC2-t 10X) Yes
Plastic Cover (TC-110X) Yes
Heat Anticipalion
or Night Depression
(-500 or -600 Series)

Yes

P.A
Yes
No

Yes

TABLE 3. MAXIMUM ELECTRICAL RATINGS
Full Load Amps Locked Rotor Amps Pilot Duly

24/120 Vac 240 Vac 24/120 Vac 240 Vac (VA)
4.4 Orange 2.2 Orange 26.4 Orange 13.2 Orange 40 A
Io Brown to Brown to Brown to Brown 24 Vac
Lead Lead Lead Lead

3.0 Orange 1.5 Orange 18 Orange 9 Orange 210 @
to Red to Red to Red to Red 1201240
Lead Lead Lead Lead Vac

LITHO IN U.S.A. 4-87 F-18785-3



PRE-INSTALLATION
Inspection

Visually inspect the carton for damage If damaged, notify the

appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects. Return
damaged or defective products.

Required Installation Items

Wiring diagrams
Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws and terminal

connections
Appropriate accessories
Mounting screws, two (2) provided for securing to a 2 x 4

conduit box

INSTALLATION
CAUTION

1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the wiring
diagram, and in accordance with national and local
electrical codes. Class wiring is required unless all
circuits to contacts are powered from a Class II
source. Use copper conductors only.

3. Do not exceed ratings of the device.

Mounting

Thermostats requite upright mounting on a properly flat verti-

cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the controlled space.

CAUTION

Do not locale the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-
,on (i.e., shower rooms).

The thermostat is designed for service in any normally
encountered human environment. Avoid locations where

excessive vibration, moislure, corrosive fumes or vapors
are present. NEMA Type covers are intended for
indoor use primarily to provide a (egree of rotection
against conlact with the enclosed equipment.

Thermostats wit guards that restrict air flow must have

heating or coohng anticipation.

Thermosta Mounting
Screws (2) Roun0ed Tab Up

/ Mounting Plate

Cover
Swi;c,

Figure 2. Thermostat Monting

Procedure

1. Pull all wires.

2. Make electrical connections to thermostat. (Typical heat
anticipation and night depression w=ring diagrams are
shown in Figures 6 through 8.)

3. Remove thermostat cover and fasten thermostat to box or
wall.

4. Attach thermostat cover.

CHECKOUT

After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to and
watching the switch contacts or by using a voltrr=ler between
the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient. This
should cause the thermostat to make a circuit between
orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This
should cause the thermostat to make a circuit between
orange and red leads.

CALIBRATION (See Figure 3)

All thermostats are precision cahbratecf at the factory and
normally will not require any further attention. However, if recal-
ibration is necessary, proceed as follows

1. Turn off control power and power to night eepression cir-

cuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from an accurate thermometer.

3. Remove thermostat cover. Do not breathe on the thermo-
stat or handle excessively as this wilt affect the accuracy of
the final calibration.

4. If contact blade is made to the left (red) conl"act, with a small
screwdriver, turn calibration screw counterctoc,wise (look-
ing at head of screw) until blade rT,,=_,,es to rght (brow)
contact.

NOTE

Each complete turn o screw char._-. c.a:-: " .,-
proximately 5F (8C)

Now turn screw very slowly cio’:...se unfit blade tu:
rn.:_-,,,es the left (red) contact. Therr,sat is nw properiy

calibrated.

I contact blade is originally made to t-,e right (arown) con-
tacl, turf-, calibration screw slowly clock.wise until element

just makes the left (red) contact. Tbeostat is now prop-
erly calibrated.

Replace thermcstat cover.

Turn on control power.

Recheck calibration aboul 30 minules ater to sure heal
from handhng of or beathirg on b,metaI eement did not

esull i an erroneous setting



HEAT ANTICIPATION (See Figures 6 and 7)

Heat anticipation ser’,,s or parallel, is recommer,ded for

Systems wit excess heating capacity that can cause
objectionable space temperature swings

Thermostats mounted on walls (i.e.. concrete) that change
temperature slov,’ and/or have insufficient air flow over the
device.

COOLING ANTICIPATION (See Figure 8)

Parallel cooling anticipation is recommended for:

Cooling anticipations where current draw exceeds ampere.
Cooling lockout (self heat of the thermostat causing over

cooling of the space) can occur on these applications.

Systems with excess cooling capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have restricted air flow over the
device.

Figure 4. Knurled Dial Removal

LIMIT CONTROL DIAL RANGE

Dial Stop Pin Insertion Included with
Mounting Plate (See Figure .
1. Remove lhermosta; cover.

2. Secure the control a,u. ,.:th hand so hat the 0ia[ wih not

rotate.

3. Place a d=al stop pin iq the }a’,’s of a r’,eedle nose pliers

4. lnsed tP,e dial stop pin in the apqropriate hole on e=lher or
both) soe(s) of tle conlrot d=a to reslrcl dia! -:ation

Thermostil!
Contacts
toRe
and Bro’m
Wires

Brown

Cafibration
Screw

Setpomt

!
Therm. S:’=.

Figure 3.

CONCEALED CONTROL DiAL

Knurled Dial Removal ISee, 4

1. Remove th,crmos!at cover

Secure the ,:.onlroi da wth hane so thal the dia will no1

rotate.

3. Place need .: Dqers al km :: ed ,ng ofi conro* dia! a!
the points whe; ihe ,r,:;rte r,g s 811 :@G 10 th ..oclro’,

dial.

4 Twist the [.t :. : 6cn ,’;ed tins al:ac hmeqi poml until

lhe enlfe .,urled rl 01 lh COn,O da s "emoved.

Seto:
D,a Da SoDFr

Figure 5. Dia Stop Pin Insertion

MAINT’ENANCE

Regular rT,. F’,le:-. CE

assure SSiB*r,ec C.D;ir’rurr p_-rio’q,.Bnce

ODen areas al bot:o’-q

De kept ciesn aria flee

NOTE

l hel’- 2;aI n-:a,

contacts

REPAIR



Paralle Heal Anhcpaho

Note: Normally. nlghl depress,,:"

conlrollec b,’ cenlrally Ioca;e’:

tme ciocl, such AE-174
AE-178. Or by selector swlch
sub-bases (AT-602 or AT-603.

Depresslo-;

Power

Figure 6. Typical of Parallel Heat Anticipation (heater size determined by voltage)
with or without Night Depression

Nole: Normally nghl depress,:,"

Conlro;le0 by cenlrally locale-"

Ime clock suc as AE-174
AE- 178. by seieclor swlch
sub bases (A1-602 Al-602,

Figure 7. Typical of Series Heat Anticipation (heater size determined by ampere rating of load)
with or without Night Depression

Drop
7emp

Source
Voltage

Figure 8. Typica[ of Parallel Cooling Anticipation
(anticpato size 6eermined by

Red

O’ :: O

Figure 9. Typicai Night Depression

Barbmr.Doh- ; an DompanLI
ENVIRONMENTAL CONTROLS DIVISION



GenePalInstPucCions
AT-602, 603, 607, 608 & 609-XXX

Selector Switch Sub-Bases
and Legend Plates

For use at the room thermostat to accommodate switching func-
lions such as heating to cooling, day Io nighl control, etc. Device:
Rugged one piece molded beige plastic housing. One or two slide
switches are double-pole, double throw (DPDT) or double pole-4
posilion (DP4T) allowing numerous control possibilities. DP4T can
be used as two or three posilion by installing switch legend plates
that limit swilch travel. Coded screw ter.mnals for the swilch con-
tacls are accessible for up Io two No. 14 gauge wire connections.
See Figure 2

Installation
Use Class wiring for all connections to swilch subbases and to
room thermoslal unless all circuits are powered from a Class II
source. Make all connecl=ons in accordance wilh national and local
codes.

Install subbases on a llush switch box, a surface swilch box or
directly on a wall (for 24V applications only).

1. Pull the required wires.

2. I! plastic conduit box is used, connect green wire from
subbase to system ground, otherwise clip out the green wire.

3. Mount the subbase (see Figure 1). Screws are provided lot
switch box mounting.

4. Connect proper wires Io subbase screw terminals. Push
excess wire into conduit box, allowing field wires (if any) for
room thermostat to project through opening in subbase.

5. Make all electrical connections to thermostats and install any
jumpers as required. Reler to job wiring diagram and/or
General Instruction Sheet for thermostat.

6. Install thermostat on subbase (see Figure ).

7. To install switch legend plate on subbase strip the paper
backing oil and press plale into subbase. Note Legend plates
must be ordered separately.

.UL Typical Single Unit

Sub-Base
.I)L Typical Duplex Unit

S.b-I

5-118 IN.g130ram

-I 4 N.

AT-602 & 603 AT-607 & 608

Plrt
Number

AT-602

AT-603

AT-607

Switch
Description

Upper Lower
Right Right

DP4T

DPDT DP4T

DP4T

DPDT

LITHe IN U.S.A 2-84

Used With

All Single Room Thermo-
slals Excepl TK’s. TA-115.
TA-121. TA-133. TA-134.
TC-114, and TC-142

TA-151 115X. TC-154.
114X. li5X. 116X. 2-Siege
and Duplex Thermoslals

Total Electrical Rating of Each Sub-Base Switch"

Inductive

Volts Full Load
(AC) Amps

24 5.8

120 5.8

240 2.9

"The lolal load on bolh
electrical rating.

Locked Rotor Inductive Outy

34.8 6 125

34.8 6 125

17.4 3 125
oles of a switch must not exceed Ihe total

F-t.





THERMOSTAT CYCLES VALVE. SUMMER/WlNIEF
CHANGEOVER THERMOSTAT. OFF-LOW-HIGH FAN

THERMOrAT C’YTE 2ST F..kT AND STAGE
COOt. HEAT,COOL WITCH. OOW+IIGH FAN
SWITCH

ITEMS: .TC,-154. AT..60, T-609-352

TYPICAL APPLICATIONS
THERMOSTAT PROVIDES SEQUENCED HEAT &COOL
ON-OFF SWITCH OFF LOCKS OFF SYSTEM & FAN.
LOW.MED-HIGH FAN SWITCH

ITEMS: TC-1191 ATe03; AT-09-353

THERMOSTAT CYCLES HEAT & COOL, HEAT.COOL
SWITCH, OFF-LOW-HIGH FAN SWITCH

AT-609-XXX
Legend Plate for SwitCh Sub-Bases

Various switch indicating plates are available and rnsl be otdered

separately. These have a brown simulated leather finish with bighI

letters and pressure sensitive backing for simplified field

installation. Blank plate on left side of AT-602 & 603 is factory

installed.

ITEMS: TC-1101: A%603:AT-609-352

THERMOSTA1 PROVIDES SOUENCED HEAT & COOL
OFF-HEAT-ALiTCFCOOL SWITCH

ITEMS: TC-1191. AT-602. AT-09-402

THERMO6AT CYICLES HEAT AND OC)OL. HEAT-COL
SYSTEM swITCH

ITEMS TC-! 101.

Figure 2

Blank Ple* Plates With Legend

Me Auto= DP4T

Ao

*cl leeri can UsuI
ndPtete tiv P4T Slc to prowoe DPD or DP3T.

"Fan Op;i" Iend plac between swnches

SWITCH POSITIONS

IB C

L___g

Bar,ber,.Colman CompanL!
ENVIRONMENTAL CONTROLS DIVISION

;354 Clifford A venue
P 0 BOx 24C
Loves ark /L U S.A 632.290

F-6DSg 3 BK LITHO IN U S A
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JOB: REPLACE AIR CONDITIONING UNITS VARIOUS BUILDINGS
MARINE CORPS AIR STATION, NEW RIVER, N.C.
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1/22/88

8.1. i Bu/idlr AS-202: When rne temperature rises above the setIr
of the cooling thermostat with the fan selector switch in "AUTO"
poslti, v.he cunpr-sor and The fan shall be energized tegener.

fan selector switch is in he "ON" position, he cunpressor shall

eyrie and ne fan shall run continuously.

8.1.2 Bu/lding A5-205: hen ue r_ermotat is in The "COOL" posiri

and f l%or ir is "" itii i ara rl iis of

lror ir is "ON" Iti, fi %ily.
t is In "T" iti t %

rl ii lare er f i il- i

fl il rra falls. fI

8.1.2.1 Corrter Cntrols: A 2 int controller with e sesin
el i r i el%

iy ii a i17 ci s i. ly

teii ru O.A. ra fis. r
e is a 20 O.A., H.W.S. Is 180 a

O.A., H.W.S. is .
8. i. 2.2 Pump Control: Wen e steam control vaiv begins to monte

open, rbe hot ater pump shall be energized and shall remain erglzed

until steam control valve cmpletel close.

8.1.2.3 A safety low limit nermorat shall deenergize The air

handlin unit’s fan hen mixed air temperaAre terir he heain
coll dro below 35 degrees F.

8.1.3 Bildin AS-236: any of the six rnermosa are

"L" ii f l%or i% is in "A" ii,
cori i a erae ri fI

cle wi corr. f ior Ir Is in ""ltl, f Ii clly.

rer f i coil o i fln il

8.1.3.2 Pum cntrol: Wen the steam control valve beglns to mcMlate

open he hot ater shall be energized and shall remain errIzed
until the steam cm%trol valve cunpleely cles.



8.1.3.3 A safety low limit thermusat shall deenergize The air
hardlin unit fan the mixed air temperature entering v/he hea%in
coil drops below 35 degrees F. Not applicable for AH 3 and 5.

8.1.5 Bu/idlr AS-3502: Existlr controls shall be reused. An
exlstir high limit pressure selector and D-umatic electric swich shall

aer control valve will be reused and ccanected to n heair coil in



JOB:

CONTRACT# n62470-86-B-5548
REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

Job #: A-024/J-024
PAGE:I of 3
DATE:I/23/88

QNTY. IDENTIFIER PAR NIBER PLI]FACJ DESCRIIPION LOCATION

SPACE

SUBBASE

TS-I

TS-2

RC-I

.TC-II03-500

T-603

V-2

R-3

T-2

V-I

BUILDING AS-202
Barber Colman

Barber Colman

BUILDING AS-205

Space cooling thermostat,2 pos.

Subbase switch for fan AUTO/ON

S-8501

TS-8201

T-215

CP-8102

VS-9223-201-4-5

RH2B-U24

T18102

VS-9313-351--fO

RH2B-U24

SH2B-05

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

IDEC

Barber Colman

Barber Colman

Barber Colman

rberolman

IDEC

IDEC

O.A. temperature sensor

H.W.S. temperature sensor

Bulb well

2 Inpu reset coutroller for
convertor contro+/-

Control.valve,C aI03/4",proportlona+/-,

Control relay, DPDT, 24 VAC

Space thermostat, heatlng,proport.

Control valve, 3 way, 1 i/2"
proportional, Cv 33

Space thermostat, cooling, 2 stage

Subbase switch, fan AUTO/ON,
HEAT/COOL

Thermostat O.A. limit

Control Relay, DPDT, 24 VAC

Relay base

R-2, R-3

In space

At space thermostat

Element in O.A.

Element in H.W.S.

With TS-2

In control panel

At steam convertor

In control panel

In space

At AHU h.w. coll

In space

At cooling thermostat

Bulb in O.A. duct

In control panel

In control panel





JOB:

REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C. Job #:A-024/J-024 2 of 3

1/23/88

12

13

1

COOLING

T-2

V-3

V-4

V-5

O.A. T’stat

R-2, R-3

V-6

TS-I

TS-2

PRT NMBE

TC-1103

-P-8102

S-9313-20t-4-4

VS-9313-201-4-6

VS-9313-351-4-II

’AT-603

,TC.-.4111

RH2B-U24

SH2B-05

VS-9223-351--40

MANUFACTUR DPTION

BUILDING AS-236

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Barber Colman

IDEC

IDEC

Barber Colman

Ban

Space thermostat cooling, 2 pos

Space thermostat, heating, proport.

Control valve, 3 way, i/2"
Iproportional, Cv 4

Control valve, 3 way, 3/4"
proportional, Cv 6.8

Control valve, 3 way, 2"
proportional, Cv 55

Subbase switch, fan AUTO/ON
HEAT/COOL

Thermostat, O.A. limit

Control relay, DPDT, 24 VAC

Relay base

Control valve, 2 way, 1 1/2"
N.C. proportional, Cv 25

O.A. temperature sensor

H.W.S temperature sensor

Bulb Well

LOCATION

In space

In space

t AHU 3 & 5

Et AHU 1,2 &6

At AHU 4

At cooling thermostat

Bulb in O.A. duct of
AHU I, 2, 4 & 6

In control panel

In control panel

At steam convertor

Element in O.A.

Element in H.W.S

With TS-2





REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

RC-I

R-3

SPACE

SUBBASE

P

CP-8102

RH2B-U24

TC-II03-500

.T-603

Job #:A-024/J-024

AS-236 (cont)

Barber Colman

IDEC

BUILDING AS-502

Barber Colman

Barber Colman

DESCRIPTION

2 input reset controller for
steam convertor

Control relay, DPDT, 24VAC

Control panel, 20" X 16"

Space thermostat, cooling, 2 pos.

Subbase switch, fan AUTO/ON

P:3 of 3
DT:I/23/88

LOC.4TION

control panel

In control panel

In mech. room

In space

At cooling thermostat





TC-1100 Series, TCR-1101
Two-Position Electric
Room Thermostats

APPLICATION

For low or line voltage on-off control of fan coils, tans,
motorstarters, contactors, two-position electric actuators.

SPECIFICATIONS
Sensing Element: BielaI.
Differential: 2F (1 C),
Electrical Switch: Snap action SPDT.

Ratings, See Table 3.
Connections: Color coded 6" (152 turn) leads.
Cover. Beige plastic as standard.
Localions: NFMA Type indoor only.
Mounling: Flush or surface 2 x 4 switch box or directly to wall
(24 volt only).
Dimensions: 4-3/8" high x 2-7/8" wide 1-5/8" deep
(111mmx73mmx41mm).

OPTIONS
Add "dash-number" (-XXX) suffix to base parl number for desired
option. For metal covers, specify TC2-110X-XXX

Heat anhczpalor should be used when syslem dillerential varies from
specified Ihermostal differenlial. Wide system differential may be due
I0 Ihermoslat guards, malerial on which Ihermoslat is mounled, Ioca-
lion ol thermostat, elc. For models used in applicalions re(

heat anhczpators, contact factory.

Staf]dard -400 -40111 -4021"1"
-500 parallel heal anhcipation 24V slandard cover
-501 parallel heat anticpalion t20V standard cover

-4031"1" -4041"1‘

-502 parallel heal anticipation 240V standard cover 11-5/64" Allen screw
-601 t0Fnghldepression 120V standard cover usedlosecurecover.
-602 I0F night depression 24V standard cover
-603 10F night depression 240V slandard cover

ACCESSORIES
AE-170 Series
AT-10t
AT 104
AT 136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1100 Senes
TOOL-11
TOOL-13

Electric time clock
Lock cover kil
Dial stop pins (NOTE: Pins included wilh each unit.)
Title plates (day, night, heal, cool)
Plaster hole cover kit (small)
Surface mounling base
Auxiliary mounting plate
Seleclor swilch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Thermostat guards
Calibrahon wrench
Contact burnishing tool

Temp.
BIk/Yel Drop Blk/Red

Ophonal Lt O1
Heat Orange (comm) NI

Anlc=pahon Brown makes ON temp. drop.

Figure 1. Switch Action and Lead Identification

TABLE 1. SPECIFICATIONS
Part

Number

TC-1101

TC-1102

TC-1103

TCR-1101

Setpoint Dial Range*
F (C)

55 to 85 (13 to 29)
45 Io 75 (7 to 23)

5 to 05 (24 tO 40)

55 to 85 only

Cover
Conflluralk)ns

See Options

One Blank Cover Insert &
One Cover Insert with
Control Dial Culoul’*

Dual marked (excepl TCR- 0 ); d*al stop pros included to hmit selponl range.
One (1) 5/64" Allen head screw and 5/64" Allen wrench for secunng cover Io
thermoslat base included along with slandard single slolled screw.

TABLE 2. AGENCY APPROVALSt
Confiluration

Metal Case (TC2-t 10X)
UL CSA
Yes Yes

Plastic Cover (TC-110X) Yes No
Heat Anticipation
or Night Depression Yes Yes
(-500 or -600 Series)

TABLE 3. MAXIMUM ELECTRICAL RATINGS
Full Load Amps Locked Rotor Amps Pik)l Duly

241120 Vac 240 Vac 241120 Va 240 Vac (VA)
4.4 Orange 2.2 Orange 26.4 Orange 13.2 Orange 40 A
Io Brown to Brown to Brown to Brown 24 Vac
Lead Lead Lead Lead

3.0 Orange 1..5 Orange t8 Orange 9 Orange 210 @
to Red to Red to Red to Red 1201240
Lead Lead Lead Lead Vac

LITHe IN USA 4-87 F-18785-3





PRE-INSTALLATION
Inspection

Visually inspect the carton for damage If damaged, notify the

appropriate carrier immediately. If undamaged, open the car-

ton and visually inspect the device for obvious defects. Return
damaged or defective products.

Required InstallaUon Items

Wiring diagrams
Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws and terminal

connections
Appropriate accessories
Mounting screws, two (2) provided for securing to a 2 x 4

conduit box

INSTALLATION
CAUTION

1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the wiring

diagram, and in accordance with national and local

electrical codes Class wiring is required unless all

circuits to contacts are powered from a Class II

source. Use copper coductors only.

3. Do not exceed ratings of the device.

Mounting

Thermostats require upright mounting on a propedy flat verti-

cal sudace. Locate the thermostat where it will be exposed to

unrestricted circulation of air which represents the average
temperature of the controlled space.

CAUTION

Do not locate the thermostat near sources of heat or

cold, such as amps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-
tion (i.e., shower rooms).

The !hermostat is designed for service in any normally
encountered human environment. Avoid locations where

excessive vibration, moisture, corrosive fumes or vapors
are present. NEMA Type covers are intended for

indoor use primarily to provide a degree o; pro!ectioq
.’-. =;amst contact with the enclosed equipment

Thermostats wth guards that restrict air flow must have

heating or co:.,ng anticipation.

Fgure 2. Thermostat Mounting

Procedure

1. Pull all wires.

2. Make electrical connections to thermostat. (Typical heat

anticipation and night depression wiring diagrams are
shown in Figures 6 through 8.)

3. Remove thermostat cover and fasten thermostat to box or
wall.

4. Attach thermostat cover.

CHECKOUT
After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to and
watching the switch contacts or by using a voltmeter between

the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient. This

should cause the thermostat to make a circuit between

orange and brown leads.

2. Turn lhe setpoint dial setting down below ambient. This

should cause the thermostat to make a circuit between

orange and red leads.

CALIBRATION (See Figure 3)

All thermostats are precision calibrated at the factory and

normally will not require any further attention. However, if recal-

ibration is necessary, proceed as follows:

1. Turn off control power and power to night depression cir-

cuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from at’, accurate thermometer.

3. Remove thermostat cover. Do not breathe on the thermo-

stat or handle excessively as this wilt affect the accuracy o{

the final calibration.

4 If contact blade is made to the left (red) contact, with a small
screwdriver, turn calibration screw counterclockwise (look-
ing at head of screw) until blade makes to right (brown)
contact.

NOG E

Each compiete turn of screw chan._es calibration ap-
proxi.matety 5F (8C).

Nov, lun screw very stowiy clockwise until blade idst
makes the left (red) contact Thermostat s now poper!y
calibrated

If contact blade s originally made to the right (DrOWn) con-
tact. turn calibration screw slowly clockwise until element

jusl makes lhe left (red) contact. Thermoslat is now prop-
erly calibrated.

Replace thermostat cover.

Tut n on control power

Recteck ca!ibraton aboul 30 minutes tater to be sure heal

fl:.Jrn hanahng o or b,,:alhng on bmiat element did

esull in an erroneous sethn9





HEAT ANTICIPATION (See Figures 6 and 7)

Heat anticipation, series or parallel, is recommended for:

Systems with excess heating capacity that can cause
objectionable space temperature swings

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have insufficient air flow over the
device.

COOLING ANTICIPATION (See Figure 8)

Parallel cooling anticipation is recommended for:

Cooling anticipations where current draw exceeds ampere.
Cooling lockout (self heat of the thermostat causing over
cooling of the space) can occur on these applications.

Systems wth excess cooling capacity that can cause
objectionable space temperature swings

Thermostats mounted on walls (i.e., concrete) that change
temlerature slowly and/or have restricted air flow over the
device.

Locat=on for Heat Anticipation
Resmtor. ff used

seo,o, kl tl I / , !i’//’/ Connect,on
Dal Pos,

Figure 4. Knuded Dial Removal

LIMIT CONTROL DIAL RANGE

Dial Slop Pin Insertion Included with
Mounting Plate (See Figure 5)

1. Remove thermostat cover.

2. Secure the control da! with hand so that the dial wHi not
rotate.

3. Place a dial slop pin in the jaws of a needle nose piers.

4. Insert the dial stop pin in the appropriate hole on either (or
both) side(s) of the contro! dial to res,,rict dal rotation.

Contacts
to Red
end Brow
Wares

Brown

Calibration
Screw

Setpoint
Dial

Figure 3.

CONCEALED CONTROL DIAL
Knuded Dial Rein.

1. Remove thermostat cover.

2. Secure the control dial wilh hand so hal the dial will not
rolate

3. Place needle nose priers
the points wher tbe Kr,rled Hng is attached to lhe cor,Ho}

4 Twsl the plers at each Knurled
the entire kquriec rln Of the control dia ts removed

Selpo,n!
Dial Da Stun P,n

Figure 5. Dial Stop Pin Insertion

MAINTENANCE
Regular ma; ;enance of the ;ota! system is ecc.mmenoed Io
assure sustained ophmurrl performanc

Open areas at bottom and around base o! therrT,,ostat ShOuld
be *epT clean and tree from obstrucr:o" s !0 allow p:oper flow 0!
ai 11 Sv.,ch contests need cieani,-g :hi. ma? be Oo.-:e wilh
TOOL-13 (Durq!sh!ng

NOTE

-fnermostaT m,’ [eQuate Calib’ator atle cte,mng
c;orqacls

REPAIR





Parallei Heat

1
L1

Btk/Yel

--Ngrll Depressio !c/’N models

NOII: Normally mgh! Oepresson

conlrolled by a centrally located
time ClOCk such as AE-! 74 or
AE-178, or by selector sw=|ch

sub-bases (AT-6:>02 or AT-603).

Blw. Red TO N,g’t
Depresslo

Bik Red Sw:lch anc
Power SuDD’,V

Figure 6. TyldCal of Parallel Heat Anticipation (heater size determined by voltage)
with or without Night Depreuion

Drop
Temo

;eo, Coohg.

NOlt: Normally, nlghl depression

controlled by a cenvall, located
time clock such as AE-174
AE-178. or Dy seleclor SWllCl

sub-Dases AT-602 oF A’i-603)

Figure 7. Typical of Series Heal Anticipation (heater size determined by ampere rating of load)
with or without Night Depression

SourCe
D,mp I Voltage

R:J .Temp L Bm

BlklYel

Parai;e!

Antcpaic

Figure 8. Typical o{ Parallel Coolng Anticipation
(ahlicipiot size delermined by volCage)

AE 7B by seleclor .wdch

Figure 9. Typical N;ght Depression

B, rber.Colman CompanLt
ENVIF, ONMENTAL CONTROLS D/V/S/ON





 enePalInsCPucClons
AT-602, 603, 607, 608 & 609-XXX

Selector Switch Sub-Bases
and Legend Plates

For use at the room thermostat I0 accommodate switching func-
tions such as heating to cooling, day to night conlrol, etc.
Rugged one piece molded beige plastic housing. One or two slide
switches are double-pole, double throw (DPDT) or double pole-4
position (DP4T) allowing numerous control possibililies. DP4T can
be used as two or three position by installing switch legend plates
thai limit switch travel. Coded screw terminals for the switch con-
tacts are accessible for up to two No. 14 gauge wire connections.
See Figure 2

Installation
Use Class wiring for all connections Io 5wilch subbases and to
room thermostat unless all circuits are powered from a Class 11
source. Make all connections in accordance with national and local
codes.

Install subbases on a flush switch box, a surface switch box or
directly on a wall (for 24V applications only).

1. Pull the required wires.

2. If plastic conduit box is used, connect green wire from
subbase to system ground, otherwise clip out the green wire.

3. Mount the subbase (see Figure 1). Screws are provided lot
switch box mounting.

4. Connect proper wires to subbase screw terminals. Push
excess wire into conduit box, allowing field wires (if any) for
room thermostat to project through opening in subbase.

5. Make all electrical connections to thermostats and install any
jumpers as required. Refer to job wiring diagram and/or

General Instruction Sheet for thermostat.

6. Install thermostat on subbase (see Figure ).

7. To install switch legend plate on subbase strip the paper
backing oli and press plate into subbase. Note Legend plates
must be ordered separately.

.UL Typical Single Unit

Sub-Base
.UL’ Typical Dul)lex Unit

130am -I

t r- 14 IN.

/32am

AT-602 & 603

5-314 IN.
146mm

AT-607 &

’-’" "--- . o,, :::;:.’:.:I:’ ,

Duplex Thomoslal Oupll Sub,lse Single ThlOltll milo
Figure I

Switch
Description

Pert Upper Lower
Number Right Right

AT.-602 DP4T

AT,-603 DPDT DP4T

AT-607 DP4T

LITHO IN U.S.A. 2-84

Used With

All S.gle Room Thelmo-
slats Except TK’s, TA-115,
TA-121, TA-133, TA-134,
TC-114, and TC-142

TA-151. 115X, TC-154,

and Duplex Therroslals

Total Electrical Rating of Each Sub-Base Switch"

Inductee

Volts Full Load
(AC) Amps

24 5.8

120 5.8

240 2.9

*The lolal load on bolh
electrical rating.

Locked Rotor Inductive
Amp=

34.8 6

34.8 6

17.4 3

INlet

125

125

125

)Dies el a switch must not exceed the total

F-t6059-3





THERMOSTAT CYCLES VALVE. SUMMER/WINTER
GEOVER THL==&)STAT, OFF-LOW-HIGH FAN

r: TC,.-1101. AT-02. AT-60302

’11LM(TAT CYCIJ g STAQI HEAT AND STAGE
O00L. HEAT-(IOL VITH. OFF4..OW-HIGH FAN

ITEMS TC-154, AT-60E, AT-609-352

TYPICAL APPLICATIONS
THERMOSTAT R:IOVIDES SEOUENCEH HEAT & COOL.
ON-OFF SWITCH. o-F LOCKS OFF SYSTEM 8= FAN
LOW4dED-HIGH FAN SWITC

ITEMS: TC-1191 AT,03, AT-609-353

THERMOSTAT CYCLES HEAT & COOL. HEAT-COOL
b/ITCH. OR:-LOW-HIGH FAN SWITCH

ITEMS: TC-1101: A’r-603. AT-609-352

THERMOSTAT PROVIDES SEOUENCED HEAT & COOL
OFF-HEAT-AUTO-COOL SWITCH

fl’EMS TC-1191, AT-602. A1-609..402

THEPOSTAT CYCLES HEAT AND COOL. HEAT,COOL
YSTE SWITCH

AT-609-XXX
legend Plates for Switch Sub-Bases

Various switch ir:cating ates ate available and must be ordered

separat.ey. These Pave a brown simulated leather finish with bright

letters and pressure sensitive backing for simplified field

Installation. Blank plate on left side of AT-602 & 603 is factory

irtalled.

Figure 2

AT-609-XXX SWITCH LEGEND PLATES

Blak Plates* Plates With Legends

"1i ust ovie by t] nameplate avers
etelimvel 4 Swlch to provide DPDT or DP3T
-c,. 0I’" ptween swnche

AT<3G2

- 6059-1-’ BK

SWITCH POSITIONS

Bar’L; r’.Cotman Companq
ENVIRONMENTAL CONTROLS DIVISION

,:,,.4 C!ifforc Av6nue
P C Bo 2-0.40
Loves Park !L L/S.A 61132.29zt0

_THC IN
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1/22/88

8.1.i Building AS-202: Wren tX tnperature rise tt
of the clng thermostat with the f ltor t ""iti, r f 11 itr.

ie f sli contlnly.

8. i .2 Building A5-205: the thermostat is in tk "COOL"

ii i a rae ri Ii
at f ii cie wi .
lor itch is "ON" iti, f ii

fl il %srra falls. f

8. i. 2.1 Converter Controls: A 2 inmt controller with oe sesir
element in The outside air ar ne sensing element in the hot aVr

upp!y hall control a normally ciced stea valve. The supply ater

temperature sall be reset upwards as the O.A. tempera*ve falls. Reset
schedule is such that at 20 degree O.A., H.W.S. is 180d ar at 50

degree O.A., H.W.S. is I00 degree.

8. I. 2.2 PU Cntroi: When te steam control valve begins to modu/are

open, the hot ater pmp shall be energized and shall remain eneized
until t_he steam cu%trol valve completely closes.

8.1.2.3 A safety low limit thermostat shall deenerglze V_be air

handling unit’s fan the mlxd air temperature entering he heatlr
coll drop below 35 degree F.

8.1.3 Bu/iding A5-235: any of the six v/uermcats are

"L" iti f lector it Is in "A" irim,
corrI i a terrace ri fi

le wi corr. t f itor it is In ""
ii, f Ii ciiy. t Is
"T" li y teri vei late Mt
er f i coil by- o i fln il

8. i. 3. I Converter Controls: A 2 input ctroller with one
element in the outside air ar one e.nsing element in the hot

supply shall control a normally clo steam valve. The supply
temperature shall be rt upwards as the O.A. temperature falls.

schedule is such that at 20 degrees O.A., H.W.S. is 180 degrees at

degree O.A., H.W.S. is i00 degree.

8. i. 3.2 Pump Control: kn the steam control valve begins to modulate

open t.he hot water shall be energized and shall rnalnx
until the steam control valve ccmpletely clce.





8.1.3.3 A safety low limit thermostat shall deenergize The Lr
harmlllng un/ fan hen the mimed a/r temperature entering heain
coil drop below 35 degrees F. Not applicable for AhTJ 3 and 5.

8.1.4 Buildin AS-502: hen the temperature rises above he serIn
of the cooling thermostat wih the f lror "A"
ii, r fii Iz.
le f1 cly.

8.1.5 Bu/idir AS-3502: Exlstln controls shall be reused. An
existing high limit pressure selector and neumatic electric switch shall

ater cnrol valve will be reused and corrected to new heair coll in
air handling unit.





JOB:

CONTRACT# n62470-86-B-5548
REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

IDTiFIER

SPACE

SUBBASE

TS-I

TS-2

RC-I

V-2

R-3

T-2

V-I

R-2, R-3

PART

TC-II03-500

AT-603

TS-8501

TS-8201

AT-215

CP-8102

VS-9223-20i-4-5

RH2B-U24

TP-8102

VS-9313-351-4-IO

#AT-608

TC-4111

RH2B-U24

SH2B-05

Job #: A-024/J-024

BUILDING AS202
Barber Colman

Barber Colman

BUILDING AS-205
Barber Colman

Barber Colman

Barber Colman

Barber Column

Barber Colman

IDEC

Barber Column

Barber Colman

Barber Colman

Barber Golman

Barber Column

IDEC

iDEC

ISpace cooling thermostat,2 pos.

Subbase switch for fan AUTO/ON

O.A. temperature sensor

H.W.S. temperature sensor

Bulb well

2 invut reset.cotroller for
convertor conrro+/-

Control.valve,c a,03/4"proportional,

Control relay, DPDT, 24 VAC

Space thermostat, heatlng,proport.

Control valve, 3 way, I 1/2"
proportional, Cv 33

Space thermostat, cooling, 2 stage

Subbase switch, fan AUTO/ON,
HEAT/COOL

Thermostat O.A. limit

Control Relay, DPDT, 24 VAC

Relay base

PAGE:I of 3
IIATE:I/23/88

LOCATION

In space

At space thermostat

Element in O.A.

Element in H.W.S.

With TS-2

In control panel

At steam convertor

In control panel

In space

At AHU h.w. coil

In space

At cooling thermostat

Bulb in O.A. duct

In control panel

In control panel





6

6

2

6

12

13

1

1

1

1

REPLACE AIR CONDITIONING UNITS

JOB: VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

PRT NMBER

BUILDING AS-236

COOLING TC-1103 Barber Colman

T-2 TP-BI02 Barber Colman

V-3 VS-9313-201-4-4 Barber Colman

VS-9313-201-4-6

VS-9313-351-4-II

AT-603

O.A. T’stat TC-4111

Job #:A-024/J-024

RH2B-U24

SH2B-05

VS-9223-351-4-10

  rs-sso TS-I

TS-2

Barber Colman

Barber Colman

Barber Colman

Barber Colman

Space thermostat cooling, 2 pos

Space thermostat, heating, proport

Control valve, 3 way, 1/2"
’proportional, Cv 4

Control valve, 3 way, 3/4"
proportional, Cv 6.8

Control valve, 3 way, 2"
proportional, Cv 55

Subbase switch, fan AUTO/ON
HEAT/COOL

Thermostat, O.A. limit

IDEC

IDEC

Barber Colman

-arber

BrbrCIman

Control relay, DPDT, 24 VAC

Relay base

Control valve, 2 way, 1 I/2"
N.C. proportional, Cv 25

O.A. temperature sensor

H.W.S temperature sensor

Bulb Well

P&GE: 2 of 3

LOCATION

In space

In space

AHU 3 & 5

AHU 1,2 &6

At AHU 4

At cooling thermostat

Bulb in O.A. duct of
AHU I, 2, 4 & 6

In control panel

In control panel

At steam convertor

Element in O.A.

Element in H.W.S

With TS-2





REPLACE AIR CONDITIONING UNITS
VARIOUS BUILDINGS
MCAS, NEW RIVER, N.C.

RC-I CP-8102

R-3 RH2B-U24

SPACE TC-II03-500

SUBBASE T-603

Job #: A-024/J-024 PI:3 of 3
DAT:I/23/88

AS-236 (cont)

Barber Colman

IDEC

BUILDING AS-502

Barber Colman

Barber Colman

DESCRIPTION

2 input reset controller for
steam convertor

Control relay, DPDT, 24VAC

Control panel, 20" X 16"

Space thermostat, cooling, 2 pos.

Subbase switch, fan AUTO/ON

LOCATION

In control panel

In control panel

In mech. room

In space

At cooling thermostat





GeneralInst  ’g o e
TC-1100 Series, TCR-1101

Two-Position Electric
Room Thermostats

APPLICATION
For low or line voltage on-off control ol fan coils, tans,
motorstarters, contactors, two-position electric actuators.

SPECIFICATIONS
Sensing Element: Bimetal,

Differential: 2F (1 C).
Electrical Swilch: Snap action SPDT.

RiIings, See Table 3.
Conneclions: Color coded 6" (152 mm) leads.
Cover. Beige plastic as slandard
Locilion$: NFMA Type indoor only.
Mounling: Flush or surface 2 x 4 switch box or directly to wall
(24 roll only).
Dimensions: 4-3/8" high x 2-7/8" wide x 1-5/8" deep
(111 turn x 73 mmx 41 ram).

OPTIONS
Add "dash-number" (-XXX) sullix to base part number for desired
option. For metal covers, specily TC2-110X-XXX.

Heat anlcpator should be used when system dillerenlial varies lrom
specitied thermostat dillerential. Wide syslem diflerenlial may be due
to thermostal guards, malerial on which thermoslal is mounted, Ioca-

BIk/Yel

BIK/Yel

Optional
Heat

Anlcipaton

_..
\

b_..n BIklRed

\\
Temp.

\
Drop BIk/Red

Lt --// Optional
Orange (common) Night

Brown makes ON lemp. drop. Depmon

Figure 1. Switch Aclion end Lead Identilletin

TABLE 1. SPECIFICATIONS
Part Setpolnl Dial Range*

Number F
Cover

Conllgurations
lion ol thermostat, etc. For models used in applications requllr=es TC-1101 55 to 85 (13 to 29)
heat anlicipators, contacl factory. TC-1102-- 45 to 75 (7 to 23L__" See Options

TC-1103 to 105 (24 to 40)

i__.I t._.1 i1 l_.. l One Blank Cover Insert &
TCR-1101 55 to 85 only One Cover Insert wilh

Control Dial Cutout"

Dual marked (excepl TCR 110t ), dal slop pros included Io hmit selpoml range.

Standard -400 -40111 -4021"1" -4031" 1" -4041-1.
One 5/64" Allen head screw and 5/64" Allen wrench Io" securing covet’ to

-500 parallel heal anticipation 24V slandard cover
-501 parallelheal antic=pelion 120Vslandardcover
-502 parallel heal anlicipalion 240V standard cover
-601 10F nighl depression 120V slandard cover
-602 10% mghl depression 24v standard cover
-603 10F night depression 240V standard cover

t1"5/64" Allen screw
used to secure cover

ACCESSORIES
AE-170 Series
AT-101
AT-104
AT-136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1100 Seres
TOOL-11
TOOL-13

Electric lime clock
Lock cover kil
Dial stop pins (NOTE: Pins included with each unit.)
Title plates (day, night, heal, cool)
Plaster hole cover kil (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Seleclor switch sub-base one DP4T, one DPDT
Thermoslal guards
Calibration wrench
Contact burnishing tool

thermostat base ncluded along wilh standard single slolled screw.

TABLE 2. AGENCY APPROVALS1"
Configuration

Metal Case (TC2-1 t0X)

UL CSA
Yes Yes

Plastic Cover (TC-110X) Yes No

Yes Yes
Heat Anticipation
or Night Depression
(-500 or -600 Series)

TABLE 3. MAXIMUM ELECTRICAL RATINGS
Full Load Amps Pilot Duty

24/120 Voc 240 Va (VA)
4.4 Orange 2.2 Orange 40 A
to Brown to Brown 24 Vac
Lead Lead

3.0 Orange
to Red
Lead

1.5 Orange
to Red
Lead

Locked Rotor
24/120 Va 240

26.4 Orange 13.2 Orange
to Brown to Brown
Lead Lead

18 Orange 9 Orange
to Red to Red
Lead Lead

210@
120/240
Vac

LITHO IN USA 4-87 F-18785-3



PRE-INSTALLATION
Inspection

Visually inspect the carton for damage. If damaged, notify the

appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects. Return
damaged or defective products.

Required Installation Items

Widng diagrams
Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws and terminal

connections
Appropriate accessories
Mounting screws, two (2) provided for securing to a 2 x 4

conduit box

INSTALLATION
CAUTION

1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the wiring

diagram, and in accordance with national and local

electrical codes. Class wiring s required unless all

circuits to contacts are powered from a Class II
source. Use copper conductors only.

3. Do not exceed ratings of the device.

Mounting

Thermostats require upright mounting on a properly flat verti-

cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the contrctled space.

CAUTION

Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-

tion (i.e., shower rooms).

The thermostat is designed for service in any normally
encountered huma r, environment. Avoid locations where

excessive vibration, ,moisture, cot rosive fumes or vapors
are present. NEMA "[ype cover.", are intended for

indoor use primarily to prowde a d.:,’_4ee of protechon

against Contact wilh the enclosed eo.upmen1

Thermostats with guards that restdc! air flow must have

heating or cooling anlcipation.

Procedure

1. Pull all wires

2. Make electrical connections o thermostat (Typical heat

anticipation and night depression wiring diagrams are
shown in Figures 6 through 8.)

3. Remove thermostat cover and fasten thermostat to box or
wall.

4. Attach thermostat cover.

CHECKOUT
After installing a thermostat, make an initial check of the

switching action. Verify the switch action by listening to and

watching the swtch contacts or by using a voltmeter between
the proper sides of the switch.

1. Run the setpeint dial to a temperature above ambient. This

should cause the thermostat to make a circuit between

orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This

should cause the thermostat to make a circuit between

orange and red leads.

CALIBRATION (See Figure 3)

All thermostats are prec=sion calibrated at the factory and

normally will not require any further attention. However, if recal-

ibratK)n is necessary, proceed as follows:

1. Turn off control power and power to night depression cir-

cuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from an accurate thermometer.

3. Remove thermostat cover. Do nol breathe on the thermo-

stat or handle excessively as this will affect the accuracy of

the final calibration.

4. If contact bade is made to the left (red) cot,tact with a small
screwdriver, turn calibration screw coun;e .-’oc kwise (look-

ing at head of screw) until blace makes _- ",#ht (brown)
contact.

NO’T,"
Each compiete turn of screw cha,.__,es calibration ap-
proximately 15F !8C)

Nov, turn screw very slowly clockw’,se uhl blade lust
makes the ieft (red com-:L Thermostat is now properly
cafibrate.

tf contac biade is originally made to 1he righl (brown) con-
tact, turn calibration screw siowi clockwise until etemet

just makes the left (red) contact. Thermosla! is now pop-
edy calibrated.

Repiace ther’mostat cover

Tam on comol power.

Recheck ce!bralio:: about 30 miu*,es !aier 1o be s,..,’e

tom han3;ng oi Or breathing or: :.melal ele’ment

result in at" erroneous setting.



HEAT ANTICIPATION (See Figures 6 and 7)

Heat anticipation, senes or parallel is recommended for:

Systems with excess heating capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowlyand/orhave insufficient air flow overthe
device.

COOLING ANTICIPATION (See Figure 8)

Parallel cooling anticipation is recommended for:

Cooling anticipationswherecurrentdrawexceeds ampere.
Cooling lockout (self heat of the thermostat causing over
cooling of the space) can occur on these applications.

Systems with excess cooling capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have restricted air flow over the
device.

Locato for Night Depression
Resistor, if used

Then’no.at
Contacts
to Red
end Brow
Wire.

Brown

/
Thermoslal Cover Scre

CONCEALED CONTROL DIAL

Knurled Dial Removal (See Figure 4)

1. Remove thermos:al cover.

2. Secure the control dial with hand so that the dial will not
rotate.

3. Place needle nose pliers at knurted ring of the control diai at
the points where the knured ring is aached to the coqlrol

dial.

4. Twist the pliers a each krurled ring attachment poinl until
the entire krurted ring of the centre; dial s removed

Twist

Figure 4. Knuded Dial Removal

LIMIT CONTROL DIAL RANGE

Dial Stop Pin Insertion Included with
Mounting Plate (See Figure 5)

1. Remove thermostat cover.

2. Secure the control dal with hand so that the dial will not
rotate.

3. Place a lial stop pin in the jaws of a needle nose pliers.

4. Insert the dial stop pin in the appropriate hole on either (or
both) side(s) of the control dial to restrict dial rotation.

Selpont
Dal Da Slop Pm

l/t//O.r/N Needle Nose

Figure 5. Dial Stop Pin Insertion

,,’:,INTENANCE

Fegutar maintenance of the total system is recommended to
assure sustained optimum pedormance.

Open areas at b,:4tom, and around base of thermostat should
be kept clear, and flee from obstructions to allow proper flow of
air If swiict-, contacts r,eed c;eaning, this may be gone wilh

TOOL-13 (burn;shing ool)
NOTE

Thermoslat may require catibralion a,fler o!eaning the

contacts

REPAtR
These lhermosa1.< are qo’, fieLs repairable. Replace a deiec-



Parallel Heal Anhclpaton

Re,’1 !Ooohnl

DP
Brr,

L2

BIk/Ye[

BIK ,Yel

--Nghl Deless.or, (cerI

L1

nqooe!s

voqage
Nell: Normally, nlghl Depression is

onlrolte0 by a centrally locate0

lme ClOCk such as AE-174 or
AE-178, or by selector swtcb

sub-bases (AT-602 AT-603)

B", Red TO Nghl
Depression

B Rect Swlch and

Power Supply

Typical of Parallel Heal Anticipation (heater size determined by voltage)
with or without Nighl Depression

Series Heat Antlcipallor

Drop

Red iCoohngi

L2

ollage
o
L1

Note: Normally, mght depresson is

controlled by a centrally Iocaled

time clOCk SUCh as AE- 174 or
AE-178 or by selector switch
sub-bases (AT-602 or A%603)

Figur 7. Typical of Series Heat Anticipation (heater size delermined by ampere rating of load)
with or without Night Depression

SourCe
Vo,age

Temp

BIK/Ye{

BIk/Yel

Parallel ’C.ooing

Fir_’re 8. Typical of Psrallet Ceoling Anticipation
(anticipator sze determined by

0

bases (AT-602 A’-603)

Figure 9. Typica; Night Depression

Barber.Do/man DompanLI
ENVlRONf#,ENTAL CONTROLS DIVISION



GenePalInstPucClons
TP-8101, TP-8102, TP-8103,

TP-8124, TP-8125
Electronic Thermostats
Proportional Controlling

TP-8101,
TP-8102,
TP-8103

Single Satpolnt
Adjustment

TP-8124
& TP-8125

Dual
Selpolnt

Adjustment

Table 1

Part Dial Control

Number Marking Dial
Range

TP-8101 F&oC

TP-8101-116 C

F & C

TP-8103 F & C

TP-8124
Dual

Setpoints

TP-8125
Dual

Setpoints

F & C

F & C

55-85F

13-29C

7-24C
(45-75F)

24-41 C
(75-105F)

Heating
7-24oc

(45-75F)

Cooling
21-38C
(70-100F)

Heating
7-24oc

(45-75F)

Cooling
24-41 C
(75-105F)

Throttling
Range Input Outputfor 3 Vdc
Output Voltage Voltage

Change

2, 3, 6 and
20OF

Factory Set
3OF

By Jumper/
Pins

Heating and
Cooling
2-10OF

Independently
Adj.

Factory Sel
3OF

2-15 Vdc20 Vdc
or

13 mA
15-2 Vdc

20 Vdc
23 mA

DESCRIPTION
TP-8101, TP-8102, TP-8103

These self-contained room temperalure conlrollers conserve
energy n heating and/or cooling applications requiring a sngle
setpoint adjustment See Table for particular characteristics.

The healing and cooling equipmenl s precisely controlled
from a single 1000 ohm Balco sensor operating through a
single controller for healing and/or cooling. The controller
provides a proportional output Io control Syslem 8000 con-
trolled devices lor control of valves, dampers, electric ,:,JL DX
coils, elc.

TP-8124, TP-8125

These sell-contained room controllers conserve energy n
heating and/or cooling equipment n apphcalions requlnng
heating and cooling selpolnt adlustmenl.
See Table for parhcular characterislcs.

Heat
2-15 Vdc

or
15-2 Vdc

Cool
2-15 Vdc

Control
Action

Factory Set
Direct-acting

Jumper Terminal
4to5

For Reverse-acting
Jumper Terminal

4to3

Heating
Faclory Set

Reverse-acting

Jumper J7
to pn B for

Direct-acting

Cooling
Direct-acting

only

Wldng
Connections

3 Color-coded
Pigtail Leads
Terminals for

Options
See Figure 2

Coded
Terminals

See Figure 3

Number ol
Controlled
Devices

6
System 8000
Devices or 2
MP-5200
Series

Actuators

6
System 8000
Devices or 2
MP-5200
Series

Actuators
in both
Heating
and

Cooling

The heating and cooling equipment is precisely controlled
from a single 1000 ohm Balco sensor operating through inde-
pendent heating and cooling controllers. These controllers
provide proportional outputs to control System 8000 controlled
devices for control of valves, dampers, electric heat, DX coils,
elc. The heating output (OP1 Io COM) can be programmed for
direct-acting or reverse-acting operation. The cooling output
(OP2 to COM) provides a direct-acting output only.

Features
1. TP-8124 meets ASHRAE 90-75 and DOE requirements,

TP-8125 meets DOD requiremenls.

2. Heating and cooling cannot operale simultaneously.

3. Heating/cooling deadband obtained by adjuslable dual
setpoints and throttling range.

4. Proporlional outputs operate remote Syslem 8000 con-
trolled devices such as valves, dampers, electric heat
coils, etc.

5. Concealed adiustments eliminate occupant lampering.

LITHe IN USA 7-84 F-18097-4



INSTALLATION

Open the carton and visually nspect the device for part
number and obvious defects before proceeding wth the

installation.

Mounting screws are provided

Locate the oonttoiler where it will be exposed to unrestricted

natural air circulation and to the average conditions of the

controlled space. Do not locate it near sources of heat or cold

(Such as lamps, motors, sunlight, radiators and concealed

pipes or ducts within the wall) which might affect the control

point. Avoid locations where excessive vibration, moisture,

corrosive fumes or vapors are present, or where high radio

frequency or eletromagnetic generating devices are near.

Dimen 111 mm (4-3/8") high 73 mm (2-7/8"} wide

41 mm (1-5/8") deep.

TP-8101
TP-8102
TP-8103
TP-8124
TP-8125

Depth 1.625"

Figure 1

H 4375"

3.28"

C[ntered

Ambient Limitl Operation: 40 to 140F (4 4 to 60C
S’,,orage: -40 to 160F (-40 to 71C

MODES OF OPERATION
1. Direct-acting control DA) Increase v-. !emperature at

the sensor causes the cont, clier output sgnat 1o increase

2. Reverse-acting control (RA Increase ..r: temperature a!

lhe sensor causes lhe c ont, ole, olpu: signa’, lo ,Uect ease

THROTTLING RANGE

Throttling range (TR) s oeflneo as

change at the temperature sensor
Vdc controller output signa) change

Red Yel Blue

Wire Leads
.qeo -20 Vdc

Blbe Common

Figure 2
Term!hal Norne clature

TP-8101, "IP-8102 and 1 P-8103

Dual Room ConbOhef

oP.2
,
IOPt

2-15 V0C Coohng t’DA’

+20 Vdc (Input

15-2VdcHeatmg(RA J7IoP,nA)
2-15 Vdc Heating (DA J7 to Pn B)

System Common

Figure 3
Terminal Nomenclature
TP-8124 and TP-8125

WIRING

Make all eleclncal cor,neclons acco ding

diagrams Com,piywthnabonalandlocalelectr,cal codes

No. 18 multi-conduclor lhermostat cable may be used Low
voltage Class 2 wre s acceptable but No. 18 or larger 600V
wire should be useo if splices are to be made n Ine same

junchon box with line voltage wiring.

The controlle may be nstaiied on eilher a 2 mm 102 ram(2"
4") flush swdch box or a surface Switch box Tc instali,

proceed as follows

Wiring 1or theT P-8t01. TP-8102 ant TP-8103 !s shown in

Fgures4 an 5 See Figures6 acd 7 for TP-8124 and

TP-8125 lyp,ca wnng

2 ’Pull" all wres required.

3 Connect ali control ’,iln 1o the ther,-’- .--c- ..
4 Remove the tnern-,cslat cover by to: -r .: sgr ,,v at

"hebct!omo!lne:.cver Pu!ltheco
and up

WIRING OF CONTROL.LED DEVICES
TO CON’[ROLLER

T’pes of controlled devices and their power supplies:

conlrOiud cev,:::s excepl MP 62XX :C b-54XX
actualors

’ F’ Ic:eo e".: d.’eCu,:eC: r;.b,’,’’u,,,,,."’ M;" 54XX ser:es

’,.

General rules for wiring controllers to controlled devices:

:,, 0 R F. rq:. :5 5 L}O,’’ .% ’, i{" ’3i. ."



2. Controlled de,:’.es with unfiltered and unregulated power
supplies must be hltered System 8000 controllers will

provide filterir# for a maximum of two controlled devices

by connecting the two red leads (*20 terminals) together
at the controllers red lead (/20 terminal).

;3. Controlled devices with filtered and unregulated supplies:
Up to six ontrolled devices with the red leads (+20 termi-

nals) can be connected together. Number of units paral-
laled dei:nds on the current (mA DC) requirements of the

controller or adaptor.

4. Devices and their interna! supples:

FILTERED &
REGULATED

CC-8101
CC-8102
CC-8103
CC-8118 Series

CC-8218 Series
CC-8111 Series
CP-8301 Series
CP-8161 Series
CP-8425 Series
CP-8501 Series
CP-8502 Series

FILTERED &
UNREGULATED

MP-54X
Actuators

UNFILTERED &
UNREGULATED

MP-52XX
Actuators

Yel (IV 1

TP-8103

Controlled Dewce with

Fdlered Regulated or
Unregulated Power
Suppiy

*Note: 4 to 5 Direct-Acting
4 to 3: Optional

Reverse-Acting

Note: If red lead. tape

--B u fCOM!1
"*For best system performance.
use Regulated and F,llerecl Power
Supply in this positon if one
is present.

Figure 4
TP-8101, TP-8102 and TP-!03

Typ!cal Wiring without MP-52XX Actuators

Controlled Device tc

max o’ 5 addllgqa;

dewces witr., Flteres
Regulatee or

Unregulale ’owe,

Red Ye Bi[ - F-8101

TF’-8 02
f. F’103

Figure 5
I F’-8t01. TP-8102 ---,d TP-8!03

Typical Wirir,. *..’ifr MF.52XX Actuators



Dual Room Controllei

co, 

TP-8124 or TPo8125

Controlled Device with

Filtered Regulated or
Unregulated Power
Supply (Cooling)

mBiu (COM)t
--Yel

(IIx
MP-52XX Series" or
Controlled Devices wth
Filtered Regulated or
Unregulated Power
Supply (Heating)*

Note: If red lead, tape

Yel (Id
--BIu (COM)1

Controlled Devine to
max. of 5 additional
devices with Filtered
Regulated or
Unregulated Power
Supplies

Controlled Device to
max. of 5 additJona

devices wth Filtered
Regulated or

Unregulaled Power
Supplies

"If MP-52XX Acluator =S not used,

for best performance use
Regulate0 and Filtered Power
Supply if one =s present

+The MP-52XX Series also may be
used as the cooling device.

Figure 6
TP-8124 and TP-8125

Typical Wiring with One or No MP-52XX Actuators

+20 ()

COM (

TP-8!24 or TP-8125

Red---
’r’=’-- MP-’,2XX Ser,es

.JJ-- ’I Actuato, (Coohno;

Note. tf red ,ead. tap

...uq
MP-52XX Series

Ye ---1 Actualor fHeatlng)

max. o! f; addmona! I
I devices wth Fill, ered I

---i me.uuiated o, I
’-"i Unregulated Power I

Figure 7
TP-8!24 and TP-8125

Typical Wiring with Two MP-52XX .actuators



ADJUSTMENTS
TP-8101, TP-8102, TP-8103

1. Turn the se:to:nt adiuster to ,’- required temperature
setting. Normally, no further aajustments are requ:’ea

2. Throttling range settings of 2, 3, 6 and 20 are availab!e by

placing the T.R jumper on the proper selector pm See

Figure 8. For other throttling ranges through 60) add a
resistor to the auxiliary pins. Select the resistor from the

chart below Place the T.R jumper on the auxiliary pin

nearest the center of the controller.

Table 2. Throttling Range Resistor Values

3 The Te’’, peratjre eaqba -. Dei,’,en ha rg ar: cooi-

ing is tr, e ddfere-ce :r. SP5 and S-’ set: :s For e;,am-

pie thedeadbanc s 13:F ,’,,h$ at6:FancSPBat

78F.

The throt;ling ranges are lac*.ory set at 3 F for hea. and

cooling These settings shouid no’, De chaqged for normal

applications. Increase the tnrotthng range only to achieve

control slabihly (adjuslabfe 2 to 10F).

To adjust, turn the T.R. dia to position the required T.R.
value closest to the thermostat cover

5. Replace the cover.

F
T.R.

Auxiliary
Resistor

4.3 Meg. 4-5%

Barber-Colman
Part Number

25.0

E19-23-562

174K, 4-1%

1.5 3.0 Meg. 4- 5%

2.0 2 2 Meg. 4- 5% CYZR-48-860

2.5 8 Meg. 4- 5% CYZR-481-580

3.0 .5 Meg. 4- 5% C"rZR-481-680

3.5 2 Meg. 5% CYZR-481-450

4.0 Meg. 4-5% CYZR-481-610

4.5 975K, + 1% CZR-862-496

5.0 866K, + 1%

6.0 732K, 4- 1%

7.0 619K. 4- 1% CZR-862-77
8.0 549K, 1%

9.0 487K, 4- 1%

10.0 432K, 4- 1% CYZR-862-462

15.0 287K, ’+ 1% C’fZRI862-445

20.0 215K. 1%

CYZR-837-91S

43K. -+%30.0

107K, _+1%

C"r’Z R-837-! 30

50.0 84.5K. % Ei9-64-390

60.0 698K 4- I% CYZR-837-890

"1"P-8124 and TP-8125

Removethe :c’,.,N andturntne se:poi": ad!uste.-,;1’:

65F!

Turn the se> 7: dlusier[SPB)othe:..qL,,R..
iureforthe .::. modei,’.yp:cali.

The cooling r,_.- drec!-acitnQ sng iao-_ cooiiac ot

proportone :;.::5 anormalycloseochdied,ter:awe

with a lep,,-L" .:.’/ ncrease

1(- pealur< ;- ’e:se. sg,;al st4-:e5 .=_;.:t, .: rT&" c

pr(por!iona c.;.ses l,e e’,. re-at c...:;".

trolled by a R C.oiman CP 40," C F- ,30( c;,,_

SCR contr.::

move jum[ c. .r B

T.R Jumper

Output
Test
Points

Sensor

T.R. Pins

Figure 8
TP-8101, TP-8102 and TP-8103

Figure a
TP-812- or TP-i25



SERVICE

TP-8101, TP-$102, TP-$103

NOTE

The TP-8101, TP-8102 and TP-8103 have been factory
calibrated to produce a 7.5 Vdc output signal at the
yellow and blue leads (TO+ and TS-) when the setpoint
and the temperature at the sensing element agree.

1. Verify wiring per job wiring diagram.

2. Measure with a 20,000 ohm per Vdc VOM.

a. Power supply 20 Vdc: Red (+) to blue (-) wires or test
point pins TS- and TS+ (+ end ofthe 47f capacitor).

b. Output2tO’lSVdC: Yellow(+)tobke(-) wires orTO+
and TS-teStPins..The voltage varies between 2-15
as the dial knob is rotated.

3. Consult EN 111 for additional service information.

4. Replace the controller if if is defective.

If calibration is necessary, proceed as follows:

1. Connect a 20,000 ohm per Vdc VOM between the yellow
(+) and blue (-) leads or TO+ and TS- pins on the

thermostat.

With thethp.rmostatver on, insert a 5/64" Allen wrench
through th holeone right-ha.rid side ofthe thermostat
into the S.e.tpoint.p.entiometer
Measure fi t.rature at.the thermos=tat.
Adjust h:,:.,el:’;,:rO!ating the Alte
wrench dialreadlglsthetempera-
ture measured in step 3 above.

5. Using the thumb of your left hand, hold the knob in place.
Avoid touching the lower left-hand corner of the thermo-
stat where the sensor is located.

Rotate the Allen Wrench until VOM ’eds 7.5 +/-.3 Vdc.

The thermostat is calibrated.

2. If room temperature is 75F or greater:

a. Connect VOM internally to OP2 (+) and COM (-). See
Figure 9B for details.

b. Rotate SPB until VOM reads 6.0 +/-.3 Vdc. SPB pointer
must indicate the temperature measured. If not, hold
SPB shaft and rotate pointer (CCW) until it indicates
the temperature measured.

SPB is calibrated.

c. Disconnect VOM lead from OP2 and reconnect to
OPI. Connect Jumper J7 to Pin A.

d. Connect MEG +/- 1% resistor (SYZE-13512 test kit)
between AB1 and 6.2 connections.

e. Rotate SPA until MOM reads 6.0 +.3 Vdc. SPA should
read temporature measured minus 10F. If not, hold
SPA shaft and rotate pointer (CCW) until it indicates
temperature measured minus 10F.

SPA is calibrated.

3. If room temperature is 74F or less:

a. ConnectVOMinternallytoOP1 (+)andCOM(-).See
Figure 9B for details.

b. Rotate SPA until VOM reads 6.0 -+.3 Vdc. SPA must
indicate the temperature measured. If not, hold SPA
shaft and rotate the pointer (CCW) until it indicates
the measured temperature.

SPA is calibrated.

c. Disconnect VOM lead from OP1 and re-connect to
OP2. Connect Jumper J7 to Pin A,

d. Cormect I MEG, +/-1% resistor (SYZE-13512 test kit)
between AB2 and COM connections.

e. Rotate SPB until VOM reads 6.0 +/-,3 Vdc. SPB should
read the measured temperature plus 10F. If not,
hold SPB shaft and rotate pointer (CCW) until it indi-

cates the measured temperature plus 10F.

SPB is calibrated.

TP-8142 and TP-8125

NOTE

The TP-8124 and TP-8125 have been factory calibrated
to produce 6.0 Vdc output signals at OP1 and OP2 to
COM termiRals when the setpoints and the tempera-
tures at the sensing element agree.

Test the power supply and output as fottow

1. Verify the w’ring per the job wiing diagram.

2. MeaSUre with;2O 000 ohm per Vdc VOM:

a. Power supply 20 Vdc: +20 (+) to COM (-).

b. Heating output OP1 (+) to COM (-). Vdc varies
between 2-15 as SPA is rotated

c. Cooling output: OP2 (+) to COM (-). Vdc varies
between 2-15 as SPB is rotated.

3. Replace the contrGler if it is defective.

If calibration is necessary, proceed as follows:

1. Remove the thermosta cover. Nole room emperatute.

AB2

AB1

+20

-"’COM

Figure



Jumper Red Leac

Sensor

TEMP
BRIDGE
AND

SETPOINT

55085

AMPLIFIER

2

CURRENT
LIMI’f

PROTECTION
NETWORK

Yel Lead

Jumper

indicates S:re Terminaf on back

of Thermost.!

Male Pin R ._,..lac.

Female Pin Receptacle

T R Jumper

TS-

Blu Leac

Figure 10
TP-8101, TP-8102 and TP-8103 Block Diagram

Figure 1 t
TP-Bt24 :nd ;F’-125 B!ock Diag:arn



OPTIONS
TP-8101, TP-8102, TP-8103
(TP-8124 and TP-8125 have no options.)

Remote Setpoint Install the AT-8100 Series remote setpoint
adjuster between terminals 1, 2 and 7. These are used for

applications wherethe setpoint adjustment is mounted remote
from the controller. See Figure 14, 15 or 16.

Remove the dial rim from the setpoint knob using wire cutters.
Turn the dial to 70F. The AT-11-404 blank cover is recom-
mended to prevent dust infiltration.

Remote Rem.ave the internal 1000 ohm sensor and
install the remote snsor(TS-8000 Series) between terminals
7 and 8. This is used for applications where the sensor is
mounted remoteoni the controller. See-Figure 13.

Summer-winter.-hangeover is accomplished without remote
setpoints or selective ratio discharge. The controller operates
in either the DA or RA mode. See Figure 12.

Jumper 4 to 5 DA (direct-acting): A temperature increase
causes an output voltage increase.

Jumper 3 to 4 RA (reverse-acting): A temperature increase
causes an output voltage decrease.

Selective Ratio Discharge Control Connect the ratio dis-
charge sensor (Figure 19) to the room controller as shown in
Figure 14, 15 or 16. This is used for room and discharge control
applications.

Winter-Summer Operation is accomplished using selective
ratio discharge and/or remote setpoints. For direct-acting, see
Figure 14. For reverse-acting, see Figure 15. For winter-
summer stching, see Figure 16.

For panel mounting, see Figure 18.

SPDT itch

Red(+20)

Winter (DA)

Internal Sensor

ypcal Controlled Device

Lead Unit

To additional Controlled Devices
See Figures 4 and 5 for details.

SPDT winter-summer

switching can only be used wen
no external signals are being fed to
terminat 2. See Fgure 16 for DPDT
means of switching if signal is

present at terminal 2.

Figure 12. TP-8101, TP-8102 and TP-8103 with
Single Pole Double Throw (SPDT) Winter-Summer Switching

Sensing Element
TS-BOD0

Typical Controlled Device

Red f-20) "NOTE 4

r----Ye: (IV1)---- LeadUnt 4to30pi,oqa,
Re;’erse- Act:r’

iBlu (COM) -’-------i

Fled Yel alu | |

I t ’" To add,tiona, Con|rolled Devices

// | See Figures 4 snd 5 for details

Interna, Sensor II

Figure 13
TP-8 01, TP!8102 and rP-8103

with Remote Sensor



Ophonal Remote Setpoml

AT-8100 Se,’,es

+6.2 OP1 COM

Red (/20i

el (IV1),,,-

ICOM)’]T
Sensor

Ser,smg Ek.!meq’

TS-8601 Selective Raiio Dscharge

Oplional Remote Setpo’,n

AT-8100 t’-(’

ypcal Controlled Dewce

Lead Umt

To ad0itional Confrolled Devices
See Figures 4 ant, 5 for deta;ls

NOTE DrecbAcling Operahon--
Increase emperature causes
the out#uf sgnal (Yel 1o Blu) Ic

IqC:ras

Figure 14
TP-8101, TP-8102 and TP-8103
with Remote Setpoint and/or

Selective Ratio Discharge Sensor
Direct-Acting Output Only

Fiqure 15
TP-8101, TP-802 and TP-8O3

Remote Sc;:..:,int and/or

Sective F;a!io D:scharge Serso
Revers...4cf;g Oufput Only



Ophonal Remote Set

AT-81 00 Series

Dec. Inc.

RI Yi" BLo

)ont

Sensing Element
TS-8601 Selective Ratio Dscharge

Bed (/20)-1-

Yel(IVl)-- Lea0 Unit I

Switch shown Direct-Acting (Winter) Position

Resistor

Figure 16
TP-8101, TP-8102 and TP-8103
with Remote Setpoint and/or

Selective Ratio Discharge Sensor
with Double Pole Double Throw (DPDT)

Winter-Summer Switching

NOTE: Time Clock Swtch
Closes for ethe depression

or warm-up

AT-81 58 with AT-8258-101

(
-Red

Dec

Re5 Ye’, BU

1. Connect to Terminal 1o,

depressior.

2 Connect to Termina 7

morn,rig wam-up

NOTE T,r;: C;oc,, Se.,,Icr,

Closes io edhe, e:;ession
or wam-up

Figure 17
TP-8101, TP-8102 and TP-8103
with Night Depression and/or

Morning Warm-Up



Star Mounting Holes

Remove Internal Sensor.
See Figure 13 for details.

Control Signal

to Controlled Device

Sensor

Figure 18
TP-8101, TP-8102 and TP..8103

Mounted on AD-8951

Ratic Pins (5 to

Aux. Res,stor Pins Figure 19
TS-8601 Ratio Discharge Sensor

tor use with
TP-8101, TP-8102 and TP-8103



MAINTENANCE
This is a quality product Regular maintenance of the tota:

system is recommended to assure cphmum performance.

ENV’tRONMENTAL CONTROLS DiVISiON



286
2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS Z,

TABLE 1. Select Valve Body incTuding P Code
(Valve Size, Cv Rating, Port Code) or select Valv%,.
Assembly with correct Input Signal (see Table,i.
also) less Actuator Code (XXX) including the
P Code (Size, Cv Rating, Port Code).
(See Pages 331-335 for Valve Sizing.)

Size

APPLICATION

Valve Body
Normally Valve Assembly 2-15 Vdc Input, System 6000
Open Valve Assembly. Built-in System 6000 ControllerValves

2-Position SPST Valve Assembly
Valve Body

Normally Valve Assembly 2-15 Vdc Input. System 6000
Closed Valve Assembly. Built-in System 6000 ControllerValves

2-Position SPST Valve Assembly

NOTE: These charts are color coded as
shown below to assist valve selection.
Note it is possible to select eilher a valve

assembly or component parts (actuator,
valve linkage, valve body).

ORDERING EXAMPLES:
1. Valve

Assembly V$-9223-212-4-8

2. Valve Body V8-9223-0-4-8
Actuator MP-5210-500
Linkage AV-O00

[] V.,lv,: Illllly },11,1 II}:,’, I’ (,(ll,;

(;V il,lhl..I, Ihll (;I.l,,),l
Aiit,lllill)ly lit’,:, Al.hl,iltH ,t.14

,lllll ll,’.’, ,*.ll (:,i/I,. (.V (,Ihlll
I’(.I

II I.lll, (:,1.’, (.v I(.llllqL I’,11

I Ai Illilliil i%l hliilili *l*l,, (X) h*l

Flew TypeDody
Seal
Slam

Material Plug

Packino
Disc

Static

Chilled or Hot Water
28lF Max.

35 pSil Steam
Screwed

112"--2"

Flanoed

Composilion

2-1/2.--4"

Hi Wailr HII Wai
3500F Max. 35I’f Max.

lO0 pig Slim 150 pilli
lumll

Cornposilion

112"--2" !12"--2"
VB-O273-O4-PVB-9213-O4-P VB-9213-O5-P vg-9253-O.4-P

VS-9213-XXX-4-P VS-9213-35X-5-P VS-G253-XXX-4-P VS-O73-XXX-4-P
VS-9213-35X-4-P VS-U213-35X-5-P VS-O253-35X-4-P VS-O27-35X4-P
VA-9213-2XX-4-P VA-O253-2XX-4-P VA-O273-2XX-4-P
VO-9223-O-4-P VD9223-O-5-P V6-9263,0-4- VB-OP
VS-9223-XXX-4-P VS-9223-35X-5-P VS-O263-XXX-4-P VS-9263-XXX-4-P
VS-9223-35X-4-P VS-9223-35X-5-P VS-O263-35X.4-P VS-OtO3-35X-4-P
VA-92232XX-4-P VA-9263-2XX-4-P VA-OO3-2XX-4-P

Equal % Equal % Equal % Equal %
Bronze Cast Iron Bronze Bronze
Bronze Bronze Stainless Steel Stainless Steel

Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Brass Brass Stainless Steel Stainless Steel

Spring Loaded Spring Loaded Spring Loaded Spring Loaded
Teflon Cone Teflon Cone Teflon Cone Teflon Cone

Teflon
STEAM

250 125

None

V, llvl 1\’,’, ’Jill Ihl

Pressure
Ipsioi

luid limp.
"f I"CI

Inlet
Rlcem.
Dill."

35

;’ill"

Illiillli
IllclllliIlalll 0111."

hilll limp lhl .lit’ 1,1"

"l I"l:l Ha, ;’111" VIIl"i

0 5LLC I A I’0111 COL}L (P)

35 100 150

?0

;’111" tl llr’j

WAI II

,lir’ I,l"

;’111" rlll"l

:Hir" (I/l")

3!,

:lbb

II Vl|VI Linkage
I’ ,ill. |IlVI

I/7"

,I

3/4"
h

II. 1/4"

III I/"

II
17 2 I/Z"

13 3"
14 4" 14!,

I;v

II ’1
I’1

If;’

IIII
Ilill
:’5ll
4(111

ii4

;, ;,
:Ill
f*ll

II
IIII
Ittll

li II

"M;iXlilltilli rt!i.iirllilll..rilhd dllli:fl.lllllil pfl:.$ult: hill i,|Jl:ll lilllllUll L)o (IOl OXC66 rocOO1orldiRI dltlelenlll
lllt:b..tllt (tllilll: IJlilll Iltll;lll Ill tiltll hi: ,illi:l.ll:d

NO]I {(J Ilol ttxL:L{cd (.hiho oil
"NOT Paolof7 a$$OlllbliJ$ ale nOl available lof 7-posliol appliCallOl$ USll{i feduco(I p@ll volvo bodies.



2-WAY VALVES, SCREWED (112" TO 2") AND  FLA G I;) (2-112" TO 4")
WITH ACTUATORS

TABLE 2. Select Actuator Type or Actuator Code (XXX)
series with correct Input Signal having sufficient close-off
for the application. If selecting Component Parts. select

Normal PNIIIOn

Normally Open

Normally Open

Normally Closed

Nemally ClNed

"Close-oil pressure ratings

Input Signal
Valve Linkage 112. I-I/4" Valve
Valve Linkage 112" 2" Valve
w=n Linka 2-I/2. 4"

Two-Posdion SPST

Actuator Cede IXXXl. 2xx
Acluoter Code MA-521X-XXX

Fa.___ory Avail. Valve Assembly L
VA-9213-2XX-4-p 180VA-O253-,XX-4-p ve.ozl3.0.4.ri .-/5 3.4"VA-O273-tXX-4-P 40
VS-9213-XXX-4-P VD-9253-O-4-p

2-15 Vdc System 8000
AV-O00 AV-600

2XX 35X
MP-5XIX

CLOSE-OFF PRESSURE RATING*
190

2-15 Vdc System

NS,OXXIX-XXX

VS-9253-XXX-4-P
VS-9273-XXX-4-P

I/e-g273-o-4.p

vs-9213-35x-5.p B.9213-0-5-p

VA-9223-2XX.4-P
VA-9263-2XX-4-p
VA-9283-2XX-4-p VD-9223-0-4#
VS-O223-XXX-4.P VD-9263-O-4-P
VS-9263-XXX-4-P VD-9283-O-4-P
VS-O263-XXX-4-p

-9
-I0
-II
-12
-13
-i4

-!-2-3-4
-5-6
-7-8
-9

-I0
-11
-12

VS-923-35X-5-p VB.O223-O-5-p -13
-14

apply when valves are installed with pressure under the seal

1-1/4"

1-112"
2"

2-112"
3"
4"
1/2.
3/4"
I"

I-I/4"

I-I12.
2"

2-1/2.
3"
4"

20
12
6

250 220
t40 90
75 50
45 30

65
35
20
12

"’Certain models have built un controller.

Select exact Actuator or Actuator Code (XXX) if Factory Assembly is available.
Input Signal

TABLE 3.

Two-pos0ton SPST

2-15 Vdc, System 9000, Stroke occurs 6-9 Vdc approx.,
Non-posdive posil=oning

2-t5 Vdc, System 8000, starl 6 Vdc factory set.
Adjustable 2-12 Vdc, 3 Vdc span, Posihve posllionlng

VoltageWiring Figure No. Vac 50100 Hz
24

See Fgure
on Page 336

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 19
on Page 343

VA Aux.
Switch
No

24 Yes
120 No
120 Yes

18
208 No
208 Yes
240 No
240 Yes
24 He
24 Yes
120 No
20 Yes

18
?O8 No
208 Yes
240 No
240 Yes
24 No
120

8
No

2O8 No
240 No
24 t No

120 No
120 37 Yes
240 39 No
240 Yes
120 No
120Budt-in System 8000 controller, Uses TS-SXXX sensor

Actuelmr Aidmr Code IXXXl

NA-5213 351
NA-5213-500 Z02
NA-5210 211
NA-5210-500 212
MA-5212
NA-5212-500
MA-5211 221
-U,A-9 1-500 222
MP-5213 351
HP-,I3-500 2
NP-5210 211
MP-52.10-500 212
NP-5212
MP-5212-550
NP-5211 221
MP-5211-500
HP-5413 243
HP-,MIO 243
MP-5412
NP.5411 241
NS-63013 351
HS.83010 353
MS-83510-500
NS-83511
--.$’11-500

MS-041 tO 354

287



288
2-WAY VALVES, SCREWED (112" TO 2") AND FLANGED (2-112" TO 4")
WITH HYDRAULIC ACTUATORS
TABLE 4. Dimensions

muE.smas tlad.,q

1-114"
I-I/’r

VA.,O13..2XX-4-P
VA-OZXX-4-P
VA-OZ73.ZXX-4-P
VS-OZ13.XXX-4-P
VS-XXX-4.-P
VS.XXX-4.1’

VS-OZ13-35X-5-P

VA-O223.2XX-4.P
VA-9263-2XX-4-P
VA-9283-2XX-4-P
VS-O223-XXX-.4-P
VS..9263.XXX-4.P
VS-9283-XXX-4-P

VS-O223X-5--P

z.i/’r

r
4"

3/4"

I"
!-114"

3"
4"

3
3-5/9
4-5/8
4-5/6
6-116
6-118

C

1-3/8
1-1/2

1-5/8
2-II2
2-1/2
3-1/2

9-1/2 3-3/4

11-1/2 4-112
3 1-7/16

3-5/9 1-3/4

2
4-5/8

6-1/8
6,118

6,1/2

9-1/2
11-1/2

3..3]16
3-3/16

6-3/16
6-11/16

E

19-118
19-I/

19.-13/16
20-3/16
21-7116

18-5/8
18-518

4--1/8 19-7’/16

4.116 19.-13/16

5-1116 20-7116

"Add 21/32" (52 ram) to the "E" in’.?o for vlve assemtW using an AV-601 linkage extensiocz that must be purchased separately.

Dimensks in inches (retri corversio 25.4 mm inch)

NOTE: Allow 3 inc’ clearance zbove -’tuato : removal. Mourd MA/MP-SX:XX actuators above the valve body at 45" rorn vecao ste.a apphcation.

E }3/4VS-9213-.2XX VA-9213-2XX
VS-223-2X VA-9223-2XX
VS-253-2X YA-g253-2X
VS-g263-2-.XX VA-9263-2XX
VS-273-2XX YA-273-
VS-..%-2XX YA-23-2XX

,(S. 92, 3-35X-S-p

!..,,,----- 9.7 8 ------l
,/------I

E

VS-g23-a.X
C ->.3,X YSg273.35x

---’iF Vo--cJ53-35X





WIRING DIAGRAMS

Wiring Figure No. 11
MICROTHERM(R).

R Closes on Ten. Dro-CJoes on Temp Fhse
C--Common

RELAY ASSEMBLy

2 RotaL-,s CW o Closes
3 Rotates CCWoOper

TerrnMs 1.5 & 6 are

auxiliary Switch

Retry

ACTUATOR

(R)(R)

Make Resist

Valve

VP-9213 Ciose

VP-9313 Flow
"A" o "AB"

Cn
Row

"B’" to "AB"

24 Vec

(H)

120 Vec

TypLcal Controem:
TP-101X. TP-103X. TP-200.
300 & 400 Serms &
PP-220 Senes

-0ACTUATOR

Wiring Figure No. 12

NC

-0..COM

Red

Yetlow , Yellow (C)PI

()
Ba

Por

1VacWh Note: wrong shon

AC Power/

Gree t’24 VzC
120 vac

2C Vac WnelBia

Blue tC.OM)

Cont::,ir
T’PI01
CP-lO2

Typtc.-ai

TP.101

Valve

VP-1112

VS-9211

VS-212

VS..9213

VS-S2S3

VS-9273

VS-S221

VS-9222

VS.o263

VS-9283

VS-9313

Icreaslng
Vdc

"A"to

"B" 1o "A"
F)ow

"C" to "’U"

Normal
Posltiot

Decrez:slng
Vd

Open

Closed

Flow
"B" to "AB"

Flow
"B" Io "AB’_’

Row
"C" to "L"

339





GenePalInsCPucCion$
AT-602, 603, 607, 608 & 609-XXX

Selector Switch Sub-Bases
and Legend Plates

For use at the room thermostat Io accommodate switching func-
tions such as heating to cooling, day to night control, etc. Device:
Rugged one piece molded beige plastic housing. One or two slide
switches are double-pole, double throw (DPDT) or double pole-4
position (DP4T) allowing numerous control possibilities. DP4T can
be used as two or three position by installing switch legend plates
lhal limit swilch travel. Coded screw terminals for the switch con-
tacts are accessible for up to two No. 14 gauge wire connections.
See Figure 2.

Installation
Use Class wiring lot all connections to swlch subbases and Io
room thermostat unless all arcuits are powered from a Class II
source. Make all connections in accordance wilh nalional and local
codes.

Install subleases on a flush switch box, a surlace switch box or
directly on a wall (for 24V applications only).

1. Pull the required wires.

2. I! plast=c conduit box is used, connect green wire from
subbase to system ground, otherwise clip out the green wire.

3. Mount the subbase (see Figure 1). Screws are provided lot
switch box mounting.

4. Connect proper wires to subbase screw terminals. Push
excess wire into conduit box, allowing field wires (if any) lot
room thermostat to project through opening in subbase.

5. Make all electrical connections to thermostats and install any
jumpers as required. Refer to job wiring diagram and/or

General Instruction Sheet for thermoslat.

6. Install thermostat on subbase (see Figure ).

7. To install switch legend plate on subbase strip the paper
backing off and press plate into subbase. Note Legend plates
must be ordered separately.

.UL Typical Single Unit .UL Typical Duplex Unit
Sub-Base Sub.base

130mm 14mm

1-1/4 IN.I
|32mm

AT’602 & 603 T AT"607 & 608

Duplex Thermostat Duplex Sub-Base Single The+mallei on SlrlliliIII
Figure 1

Switch
Description

Part Upper
Number Right

A1’:602
AT-603 DPDT

AT-607

DPDT

Lower
Right

DP4T

DP4T

DP4T

LITHOINUSA 2-84

Used With

All Single Room Thermo-
stals Excepl TK’s. TA-115.
TA-121, TA-I33. TA-134,
TC-Ir4, and TC-142

TA-151, 115X, TC-154.
114X 115X, 116X 2Siege
and Duplex Thermoslals

Total Electrical Riling of Each Sub-Base Switch"

Inductive

Volta Full Load
(AC) Ampa

24 5.8

120 5.8

240 2.9

"The total load on both
electrical rating.

Locked Rotor
Amps

Inductive

34.8 6

34.8 6

17.4 3

Riot

t25

125

125

)oles of a switch must not exceed the Iolal

F-16059-3



THERMOSTAT CYCLES VALVE. SUMMER/WINTER
CHANGEOVER THERMOSTAT, OFF-LOWHIGH FAN
NITCH

rrl: 1P-1 t01. ATHOS.AT-0-302

’1IERM0b’rAT C’YCLEB 2 ’AGE HEATD STAGE.:FI FAN

TYPICAL APPLICATIONS
THERMOSTAT FOVIDES SEQUENCD HEAT & COOL,
ON-OFF SWITCH, OFF LOCKS OFF SYS?EM & FAN.
LOW-MED-HIGH FAN SWITCH

ITEMS: TC-1191 AT-603. AT-609-353

THERMOSTAT CYCLES HEAT & COOL, HEAT-COOL
SWITCH. OFF.LOW-HIGH FAN SWITCH

!

ITEMS TC.-110! AT,-603 A’r-609-35;

THERMOSTAT t:OVIDES SEOUENCED HEAT & COOL
OFF-HEAT-AUTO-COOL SWITCH

ITEMS TC-1191. AT-602. AT-609-40"2

THERMOSTAT CYCLES HEAT ANO COOL, HEAT,4:X:X:)L
SYSTEM SWITCH

ITEMS TO- !01.4,T-602. AT-609-204

AT-609-XXX
Legend Plates for Switch Sub-Bases

Various vitch indicating pl;es are avai;able and musl be ordered

separately. These have a brown simulated leather finish with bright

letters pressure sensitive backing for simplified field

installetio. Blank plate on left side of AT-602 & 603 is factory

installed.

Swlt ,

A

D

C

Blnk Plates"

"Special lelermg can usually be pcvioe- by oc.a namep;ae engravers
..o provide DPDT or DP3T

lan Operafion’" len aced belwr, swnches

AT-609-XXX SWITCH LEGEND PLATES
Pi--,,

,.__+--- q-: -0 t: lUa ,,h iAutolLo l/ /
_LJ’,. _..r’__J._,:*1o. /

Figure 2

SWITCH POSITIONS

Bar’ber.Co/man Companq
ENVIRONMENTAL CONTROLS DIVISION

?354 Clifford venue
F ,. Bc, 2940
L’:’eS Park tL LISA 5; 32. 24.3



 ;enePalInsCPucCions
TC-4100 Series
TC-4200 Series
Bulb Thermostats

Return Air Thermostats

For on-oil control of media temperature n ducts, tanks, liquid
lines, etc.

TC-4100 Series one stage units control one electrical circuit.

Available in single or dual bulb configurations. (See Perform-
ance Table.)

TC-4200 Series two stage units control two eleclr,cal circuits

in sequence. Available in single or dual bulb configurations

(See Pertormance Table.)

Typical Single Bulb
(Sngle or Two Stage)

Dual bulb units are used to vary the control point of the
controlled media as a tqnction ol outside air temperature. The
ratio specified is outdoor Io indoor. A unit with a to 1/2 ratio

will increase the waler temperature 1-1/2F for a
decrease in outdoor temperature.

Air bulb units feature a coiled, fast responding air bulb. Used
in return ar control applications.

Device: Liquid filled thermal element acluates one snap act-
ing SPDT switch per stage Large color coded terminals. Sel-
point adlustment dial plate is marked in F on one side and C
on lhe other The lhermal differential is adjustable within the
limils shown in the perlormance table. The mechanism s
enclosed in a metal case and the cover, and has 1/2-inch Io
3/4-inch conduit opening in the bottom of lhe case Remote
bulbs are suitable for immersion, duct, or outside air mounling

Typical Dual Bulb
(single or Two Slage)

Dimensions

Bulb Units: 2-1/4" (57 ram) Wide x 4-5/8" (t 17 ram) High 2"
(51 mm) Deep.
Air Bulb Units: 2-1/4" (57 ram) Wide 9" (229 mm) High 2"
(51 mm) Deep.

Electrical Rating: All Unds Except TC-4115"

Switch Rating (50/60 Hz) 24V

Full Load Amps 9 8

Locked Rotor Amps 58 8

Pilot Duly VA 60

Non-lnduclive Amps (Resistive)

Single Slage 22

Two Slage 16

TC 41 b 1o SyslulYI 8000 arid dry clrCull swllchlllg
Electrical Rahng 0 amp at 24 Vac; 25 anp at 24 Vdc

120V 240V

98 80

588 480

360 360

22 22

16 80

Typical Air Bulb
(Single or Two Stage)

LITHO IN U.SA 10-83 F-18895-1



Performance and Selection Table

-40 tO 120’F
[C-4111-020

TC-4112 100 tO 260F
S|le TC-4115"

-40 to 120F
TC-4121

,1
1TC-4122 |,260F

TC-4123 190 !o 350F

6’

20’

10’
Armored

Single tage TC-4151 70 to 120"F
I-1/2 30’

Dum( Each Bulb

Oe StI-. TC-4t 50 to 90F None
Air Bb

TC-4211 6’
-40 to 120 F

To TC-4221
10’Single Ilb TC-4222 100 to 260F ArmOced

TC-4223 190 1o 350 F

Dimelon

Bulb (Copper)

3/8 4"

3/8 4" 3/8 5-1/2"

3/8 4" 3/8 4"

Coiled
2-1/2 2"

3/8 4"

Indoor Outdoor

TWO Ste TC-4251 70 lc 120:
:1-1/2 30

3/8 5-1/2" 3/8 4"
DuI lu Each Bulb

TC-4252 1:t 3/8 4" 3/8 4"

Two TC-4266 50 to 90F None
Coiled

Air Bgl 2-1/2 2’

Dlfforotl

Factlx’y Adjustable

3F

3F

3F

3F

3OF

3 tO 16F

1.5 to 10F

3 tO 16F

2F Fixed

Per Stage
Fixed

Between
Stages

2 to 10 :r

Per Stage
Fixed

Between
Stages
51o65F

2 1o 10F

Per Sta.oe
Fixed 2F

Between
Stage

to ,,5:F

Maximum
Safe Bulb

Temperature

1700F

310"F

170 F

310F

400F

To{al of indoo
an0 outdoor
temperatures

must no exceed
280F

-40 tO 145 F
Sate Bulb Range

170F

310F

400=F

Tota;otmaoot

ant outdoo
temperatures

muslnot exceed
280F

-40 IO

Sa’e B,lb #=eqge

Cm
Amblenl

TemperMure

-40 tO

-40 tO 50F

-40 tO

-40 to 50F

-40 to 150=F

-40 to 15 F

"TC-4115ry800ar lry crcui swtchir Eteotncal Rating: 0 amp al 24 Vac: 25 amp at 24 VOc.

*’TC-4151 ar-:-1 -- ,t/2:1 ratio ceverse’l)us and use extra dial supplied with unit.

CFirstnuof resl ratio typically irlicates outdoor ak temperature change requ,red tO increase the setpomt by the secon number

Ratio Selection Table

Outdoor
Tempera!ure

(F)

-2C

-10

0

-10

*30

RflO

tO1

1-; 2 10

10 I-1/2

tO1

1-1 2 tO

101

Set t 700F

70 to 220
70 to 70

70.1o 37
70 to 205
7C c, 60

70 TC 30
70 90
70 to 50
7: io 23

70 to 140
701o 117
701o 160
70 ZO 130
70to 110
70 tc ,5.
70 c 120
70 lo 103

CMnge in Wter Temperature for Different Ratios as
Outdoor Temper=lure Drops,from 70F to Design Temperature

Dlal Set el 80F Dtl Set at 5=F Di Set at 100F { Set at 110F

80 to 230
80 to 180

80 to 147

8010215
80 tc 70
8’:, tc 40

80 Ic 60

80 tc 33
8010185
801o
80!o127

%o ,: i-70
80 c 40
0 to 20

90 to

90
90 to

90 lc

90 to

90 te

9(_’ c
90 o
90 c

90 ’,o

90 Io

9010
90 c
90 Io

90 to

90 :o
90

240 O0 to

90 O0 Ic

225 O0 to

15C OD c

70 09 1c

95 O0

6 O0 to

37 DO lc

80 100

!50 1 to

30 O0 to

65 00 to

40 tOO Io

3 00 o
150 O0 Ic

30 O tc

1i7 10010

25O
200

167,
235
90

60

22C’

153
2O5
170
14."

190
160
40
175
:50
33

140

Set at li:lF

70tO 110

70 to 97

220

’c 25

2 c, 24C

12C 200

20 ; 22,

i20 Ic 190

120 Io 80

20 to 195
120 to 70

20 tc

120 Ic, 160
8010140
801c 120
80;o 107

80 1o 130
801o 113



Dull Bulb Selection

On the dual D. b u"ts. indoor and oJtdoor buls are deter-

mined by the ’,,s selected. See Per.’ormance an Select on
Table. Ratio ,fers to the outdoor air temperature change
compared to t’e water temperature change. The dial setpoint
is the water t mperature selpoint when the outdoor tempera-
ture is 70F

To select rat,: t is necessary to know only: (1) outdoor design
temperature, .:; maximum water temperature at outdoor

design temp --:,,’re. and (3) desired water temperature at
70" F outdoor’- . _e the Ratio Selection Table to determine
required ratc a:ed on this information and sel the dia! per
item (3). NO’f_: f a 1-1/2:t ratio is selected, the extra d=al

supplied with ’ ,e unit must be used.

Options

Single bulb u , vaiiabie witr ophona! c,iiiary lengths o
20’ or 45’.

Accessories: ((C)der Separateyl

Part No.
AT-201
AT-203"
AT-206

AT-208

AT-209

AT-210

AT-211

Description

Co,per 3 4 MNPT 9-1 ":-’

.:’,.. ’,’el! Stamiess 3 4 MNPT 9- 2
Copper, /2- MNPT 4-i ’2

2, _ct Mount,ng Kit for BUlb

_,,d Line or Tank Bulb Mount.ng Kit
’. :,:;b Wet: s recommenoec
:-,t c.;red with AT-201 Or AT-2C3.1

:Pcealeo Adjustment Kt.
-,Les p;ate to cancea., setpomt
men’.. ano Jock cover screw

LJ:S _e Baib

"Flequtres AT-20:. k’,_.,.",

Example: Select ratio for an insta!tatior, with a -10:= design
temperature and est,mateg supply water temDeratures of 75F
at 70OF outdoors and t25=F at -i 2: F outdoors. Fro,"" Ratio

Selection Table. -10: F ,’or 1-1/2:1 ratio note by interpola!icn
(70F to 123F w;tr, d,a! at 70F. 80=F to 133F with dial at
80F) that water temperature vanes from 75F to 128F as
Outdoor temperature drops from 70F to -10F

For this application, lne -1/2:1 rabo should be selected The
extra :’.’ supplied with the unit would be used. and the d’,al set

at 7f

Immersion Well AT-20X

Bulb Duct Mounting Kit
AT-208

Liquid Line or Tank
Bulb Moun!ing Kit

AT-209
(Also Required with

AT-201 or AT-203 Well)

Concealed
Adjustment Kit

AT-210

Pre-lnstallation

Refer to the

ble to th# par _.’" .:e’ of :e -e hqqc ,,’..’;!.c !,/a;.- a
visual :nspec

Installation

Location

Locate the

for case

Procedure

3emote B’J:.

Remove
SCreWS

dimens,c

"6

Figure 1. Ca.e Dimensions



sign
75OF
Ratio
lation
lial at
=F as

I. The
iil set

.166
266

Air Bulb Models

Mounting Outside of Return Air Duct

1. Prepare duct for mounting by cutting hole and providing

mounting screw holes per Figure 1.

2. Fabricate a cover as shown in Figure 2..

3. Carefully roll bulbs toward back of unit and insert through

2-1/4" x 2-1/2" hole.

4. Remove cover and attach unit to duct with #10 screws.

5. Attach cover over 2-1/4" x 2-1/2" hole.

Remote Bulb Mounting Duct and Outdoor

Maximum insertion length (6 inches) Maximum safe bulb

temperature above scale range. For dual bulbs, total of indoor

and outdoor bulb temperatures must not exceed (280F).

Duct: Instal! bulb with AT-208 k=t as shown in Plgure 3.

Outdoor: Install with AT-211 kit as shown in Figure 4

1. Mount bulb to outside wall or surface with buib clip

-. Place shield over bulb and fasten to mou,nting surface

/" Shteld_."ie

Figure 4. Outdoor Mounting with AT-211

Figure 2. Field Supplied Duct
Hole Cover Plate

Sealing Cut 1/2" Dia
Gasket Hole in Duct

Support Tube \ ]’J r..%.

Figure 3. Duct Mounting with AT-208

:Bulb Mounting Liquid Line and Tank

ole in

f4" W
H tot

linG
lnldallat;on Hardware and A,plication Limitations

Part
NO.

AT-201

AT-203

AT-206

AT-2091"

Description

Copper
Buib Well’"

Stainless S1ee!
Bulb Well’"

Copper
Bulb Well

Bulb Mounting

Mtg.
Fitting

MNPT

Insertion
Size

,’2" LDla. O D
9-1/2" Lor,g

Dia OD.
4-i ’2’ Lon

App.iications L!mitation:
at250: F Fluid Temp."

Mx. Recommended
V!ocity (FPS)

1!

11

M,x. Recommended
Static Press. (PSG)

5OO

25O

15O

Installation
Per

Figure

5A

5



mler:ck’r’3 r Aoaotot (From l,T-20g

P=rkjnn NU| Reane / or Bulb Well

Washer

/ Pre’erre
Packing/ / L,qu, Flow

AT-209 Kr

Figure 5. AT-201 or AT-203 Insl|llation

Install bulb well or adaptor from AT-209 into 3/4’ FNPT open-

ins Place packing nut, washers, and packing from AT-209

over bulb support section and insert bulb into well or .T-209
adaptor. Push interlocking washers and packing into well or

adaptor and 1;ghten packing nut until firmly seated.

1’2 MNP’[ AT-206. dppc’! l Bu But5

.,_t_. I
Preferred

Packing LQ*g Flow

Fiu/ SA. T- Inllllion

Install AT-206 bulb well into 1/2" FNPT opemng Place pack-
ing 0ncludeO with AT-206) over bulb support section and

inse bulb into well Push packing into nut on well using a
screwonver
Concealed $etpoinl and Lock Coer Screw
Order AT-21C Concealed Adjustment Kit separately
1. Peel off aOhesive film from the concealed adjustment

plate ang place nto the recess of cover.
2 Remove screw from cover
3. Instalt lOCk cover screw prowded wh AT-210.

Wiring
The thermostat has one 2-inch to 3/4-inch CO,q0:: opening
in bottom of housing Make all eleclncat connections ;n accord-
ance with the job wring dagrarr,, arid in compliance with

national anc iocal electr:cal codes Term;hal coding and

switch ache- . snowr, m Fgure 6 and F;gure 7 SHOWS tw
stage SWtCr -. sequence

" RED
Makes ON
Temp R,se STAGES.._ RED

BRN
HI ORN

MaKes ON
TemD Drop

LO RED

OR.’C’N,." LO BRN
LO

Figure 6. Terminal Coding and Switch Action

F- Temp. Drop

Make :=-D T

LO ORN D.;f

M.aes reED I-- H ORNLO
"[1(, B-eaks qED,

Maes BRN

/l B,eaks .ED.
Dia Seth’.;:

Figure 7. Two Stage Switch Sequence

Typ!cal Applications

Figure 8 sh:.v : a typica! heatm or coolin arq":icalior or
single stage -.’:s. Figure 9 shows t/:cal heatm.c ar,d coo!ins
applications ’,c; two slage units

N C Heal,rig Va;ve

or C,gm:ac;o’5 for

Figure 8. Typical Heating or Coolin ,-’.pplicatio, "or Single-Stage Unils

TYF HEATING AF PLICATIOtg WiT;NG T3"P, , AL COOL!NG APPLICA’T IC N WIRING
tO;: TWO.SIAGE UNIIS Figure 9 FOR ’;WC STt,,GE



2

3.

4

Checkout

After installing a thermostat, make an in,hal check of the
switching action. Verify the swi!ch action by listening to the
switch contacts.

1. Turn the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, making
orange to brown.

2. Turn the setpoint dial setting down gradually. Orange to
brown must break, making orange to red.

3. Compare the differential of the device to the differential
shown on the performance charls by turning the cat. The
differential of the devices is the difference in dial reading
between the make of orange to brown and the make of
orange to red on single switch units.

Run/Adjust

Setpoin!

Screwdriver adiustment. Scales dua; marked F on front and
C on back. To change scale, remove spring retaining ring.
select scale and replace retaining ring

Differential Adjustment

The differential is adjustable by turning the adjustor iocated on
side of device (see Figure 10).

S’lnjle stage: Each line represents approximately 3F change.

Catibraicn Nut

/2" opeq
end wrench)

Differentiai
Adiustment

Figure 10

Two stage: Each notch represents a,t" :’-

betweer siages !Differential pe’ .’: f. :

To adi.Js! differentia!

D;sconnect power to unit.

Remove cover. ,
Turn ad::.’or to approximateiy cesed

Check out by turning dial ano nc:.n.s da =.-..,..’,,,,.,_ where
swi’ich contacts make

5. A,fle: changing diffeenl:a! e::.iba.e Se" Sewce and
Repair

Service and Repair

Calibration

1. With all power disconnected, soak bulb(s) for 10 minutes
at known temperature (must be 70F for dual bulb)

2. Turn dial and note where switch contacts make.

3. Turn dial midway between click points.

4. Turn the calibration nut (located under dial) until the

temperature of the bulb is indicated on the dial. {See
Figure 10.)

NOTE
On two-stage units follow above procedure. "LO" switch
is first stage on cooling applications. "HI" switch is first

stage on heating applications.

Repair

Field repair is not recommended. Replace defective device.

BaPbe.r’.Dolman D mpanq
ENVIRONMENTAL CONTROLS DIVISION

!354 Chfford Avenue
F O. Bo, 2940
Loves Par iL U 6Y/32-294C



GenePalInstPucCions
Solid State Sensing

Temperature and Humidity
Series TS-8000 and

Temperature Sensing

GENERAL INFORMATION
Sensing is accomplished by the use of a temperature senshve
Balco resistance wire packaged in the lorm ot room, duel,
averaging and outdoor type configuralons The design o! the
entire system is around a 1000 sensing elemenl at 70F

WIRING

Make all electrical connections to the elemenl n accordance
with the installalion and wiring diagram lor the lob. Comply with
national and local electrical codes. Do nol use the elemenl box
as a junction box for other control circuils. II s generally
advisable to use flexible conduit for connecting box to rigid
conduit. Restrict element leads to shortest lenglh practical
Barber-Colman twisted cable or laclory approved cable
should be used.

Room
TS-8100 Serles

Duct/Immersion
TS-8201

Average--
TS-8400 Series

Part No. Use Location Mounting Terminal Code Wiring

TS-8101

TS-820t

Room Sensor
w/o Selponl

Duct
Immersion
7" Immersion
Length

Wall

Wall

Duct or
Well
AT-215
3/4" NPT

TS-820t Immersion Well
4" Insertion AT-225-106
Length 1/2" NPT

TS-8331 Lagged
Sensor Duct

TS-8405 5’ Average Ducl

TS-8422 22’ Average Duct

AT-215 Thermowell

(2) l/8"Da /l"Da
4- -Ducl Mounting Dimensions

Output
Terminals

Pigtails:

Black } (C) ControllingBlack

Black }Black (L) Controlling

*Found only on the TS-8331

TS-8241 Diffuser Ceiling Mount on Face of Ceding Dilfuser. See Inslruclions Pigtails: Black
for B-C Models PB, PS or SFS, SFB. Pg 2 Black

TS-8261 Lighl Lighl Pigtails: Black
Fixture Fixture Mount in Return Gnll ol Light Fxture

Black

ii, TS-8501
Outdoor Outside of
Air Building

SolarTS-8531

TS-8533 Econoslat

Use Conduil Connectors
Outside of
Building

Outside of
Building

Pigtails: Black "1 ControllingBlack

Orange
Orange } Elemenl

(Solar)

Red } Healer
Red (Econostat)

LITHO IN U S A F-I4910-4





Sebe compeny

L enm’alInstPuc#ions
Solid State Sensing

Temperature and Humidity
Series TS-8000 and HS-8000

Temperature Sensing

GENERAL INFORMATION
Sensing is accomplished by the use of a temperature sensitive

Balco resistance wire packaged in the form ol room, duct,

averaging and outdoor type configurations. The design of the

entire system is around a 1000 Q sensing element at 70F.

WIRING
Make all electrical connections to the element in accordance
with the installation and wiring diagram forthe job. Comply with

national and local electrical codes. Do not use the element box

as a junction box for other control circuits. It is generally
advisable to use flexibie conduit for connecting box to rigid
conduit. Restrict element leads to shortest length practical

Barber-Colman twisted cable or factory approved cable

should be used.

Room
TS-8100 Series

TS-8201-106

TS-8400 Series

Part No. Use Location MounUn9 Terminal Code Wiring

TS-8101

TS-8111

TS-8201

S-8201
-106

TS-8331

-iS-8405

TS-8422

TS-8241

TS--8261

Room Sensor
w/o SetDoint

Room Sensor
w/Setpnt

Duct
Immersio’
7" Immes;on
Length

Immers;o-n

Length

Laggea
Sensor

5’ Average

22’ Average

Diffus(

Light
Fxture

Oul,Joor

Air

Wall

Wall

Duc or

Well
AT -225
;2’ NPT

Duct

Duct

Duct

(C).:tside of
Build;rigTS-8501

O,_:s;de of
TS-85 Solar

BdrJding

TS-8533
Odtside of

Mounting.1 Control
Element_

.._-,., Cover

: ::{’. ".: ::t:::
Screw

mmersion Temperature

// 2 :’: Piails:
&

Black
BLack

J BiackBlack
(2) 1’8’ D,a /l"Dta

-(R) -W (R)-

Duct MU q. Dimension_
Mounl on Face of Ceil;ng Dffuser See Instructions
for -C Models P. PS or SFS SFB. Pg 2

Mount in Return Grdi G Dght Fixture

Use Condu! Conneclors

Output
Terminals

(C) Controlling

(LI" Conlrotling

"Found only on the TS-8331

Pigtails: E!ack
Black

Pgta;!s Black
Black

Pigta;!s Black }Black
Controlhng

Orange } :;e:Tient

Orance ;Sclar)

Red } H-ca!at
ed Ec_rcs’a



Solid State Humidity Sensing

Sensing is accomplished by the use of a nonorganic resist-
ance type material which will be housed either n a room or
duct type mounting base. Selection of the proper AH-100
series element will provide the capability of control over a 5%
range. Elements are available through the span of 5% to 95%
R.H.

The average resistance of each element at midrange is
approximately 22,000 ohms: except the violet element, which
is 50,000 ohms. A resistor of appropriate value may be substi-
tuted in the bridge circuit to verify the element resistance.

CAUTION

Do not measure resistance of element with an ohmmeter,
as DC voltage across the element will cause polarization an a
new element will be required. Basic element is nol repairab.le
Order a replacement from the factory or local branch office.

Room
HS-8100 Series

Duct
HS-8200 Series

CARE OF ELEMENT

The elements are wrapped w!th a moisture pervious ce
phane, which a;tu.a.lly.s an ar liter Or ns!a.!,ons us,rig Cuct Hum,dLv E eme,’
elements, where air velocfl {.,e9y high de t
remove cellophape. Always nstal’, e:em.;q; w,tb.w[appin so

Se]point
tha :.,erforafions in celtophaae o dS,tream sde ef ar Pros
currents. Punch more holes (orJn gown{edmeide d-to
phane) to ncrease elem v...,

" in Cellophane .
Should be on $ !e, :Place DC-VOM on oulput of CP-8102 controller. OP1 (+)
Downstream andCOM

-" 2 Read humidity a the sensor.
TABLE 1.

SensingPart
ElementNumber olor.

AH- 100 Violel

AH-101 Bue

Gree

Or rYtJ,.p

Brow’-

AH-102

Humidity
Range

85% to 95%

85,0

WIRING

Mske 8tl electrical connections to t,e sev,ce :r ac.o;oance

with the installat,on wir#r,g dag:am fc, the i{-:b Comply
national and local electrical cc’oes Resi,q; e’,emeql lead."
shortesl length praolical, using t,mee cor:c cto twisled
18 gauge minimum

CAUTION

Power w,ring must never be instslie;. the same (’OF]OLJII

LOCATION

Locate |he sensing elemenl where
slncted natural air ciicuialion ar !o
;he contro’.’,ed space Do not Ioc.=.’e
neat colo or moisture

3. Place jumper on proper pin, per char1 below

4 Adjusl the controiler (CAL A) to 7.5 Vdc oG,lJt

5 Refer to CP-81 02 literature if further detarls are recuire01

3 4 5 6 7 8 9

Setpoint Pin Number



MOUNTING OF DIFFUSER SENSOR TS-8241

Sensor should be mounted to the face of the ceiling diffuser so
that t projects downward into the room See Figure 1. If the

diffuser has an adjustable pattern, the discharge air direction
must be adjusted to a horizontal pattern. This will insure a
representative sample of room air over the element (Figure 2).
The transmitter will not perform satisfactorily if the discharge is
adjusted to a vertical pattern.

Rgure 1.
Sensor Mounted in Perforated Face Ceiling Diffuser

Model PB or PS

Figure 2.
Room Air Induced over Sensor by Discharged Air

A 7/ 6-inch hole is required in the diffuser face for mounting.

T e SFS and SFB louver faced diffusers are avaiabie in nine
atterns, bolh in the square and rectangular desig For

per instal!ation, use Table 2 which shows sensor Iooalion
ar the mounting figure referred to in the nsta!lation proce-
du’e APNS-107 must be ordered separately.

SENSOR MOUNTING PROCEDURE ON SFS
AND SFB USING APNS-107 KIT

1. Drill a 5/16" hole for sensor leads.

a. Fig. 3 Locate hole center on an angled surface about
5/16" from an edge of the 1/2" square so as to avoid
drill contact with the welded center plate mounting
brackets.

b. Fig. 4. Locate the hole center on one louver about
5/16" from junction of two center back to back
louvers.

c. Fig. 5. Locate hole center on an end louver about
1/2" from the junction of the louver and the mounting
flange.

2. Bring field leads through the 5/16" hole. If required,
remove the louver assembly from the mounting flange.

3. Center the APNS-107 bracket over the 5/16" hole (use as
a template) and drill 1/8" holes for the mounting screws.

a. Fig. 3. Drill two holes near edges of square center
plate.

b. Fig. 4 Drill two holes, one each on bottom edge of
back to bac louvers.

c. Fig. 5. Drill one hole on end louver.

4. Assemble the sensor to APNS-107 bracket as shown in

Figs. 3, 4, and 5

Fig. 5. Cut off one side of APNS-107 as shown.

5. Make field connections to sensor leads and push leads up
through the 5/16" hole.

Wrap friction or electrical tape around the leads and fill the
5/16" hole. preventing drect primary air passage over the
sensor.

6. Attach APNS-107 as shown in Figs. 3, 4, and 5 using #6
screws.

Fig 5. Cover the crack betweentb_ end louver and mount-
ing flange ; cast 12" or, each side of the sensor. A 24"
length ot 4" tape stuck tc mounting flange can be used.

7. The sensor insla!!aiion s complete.

Figure 3

Cenler Louvers End

/ k:ouning

/ Secer ,,APNS-i07,.
Figure 4 FigL e 5



TABLE 2.
SHOWING MOUNTING DETAILS

Air
Paflem

SENSOR LOCATION AND FIGURE

SENSOR LOCATION

Center of Corner End
Center of Side with Opposite OppoeHe
Diffuser No Air Air Air

Throw Throw Throw

Sq. Reel. Sq. Reel. Sq. Rect. Sq. Reel

Fig. 3 Fig. 4
Fig. 4

Fig. 3 Fig. 5

Fig. 5

Fig. 4

TS-8241 must not be located nearer than 18" from a wall or
corner of a roem when used on a.ir patterns 2, 6, 7,8, or9. This

allows space for induced air to pass over TS-824,1c

Specifications

lpu!

:Voltage

Output

Supp

Load

Ught
Fixture
Diffuser"

Amblent Temp. Umit
Re,tance

-40 to 250

000

"61C{/’
Averaginglnmer)n

h,rerSo

",Vrtical Medical

AIR PATTERNS (As Viewed from Diffuser Face)

Number is air pattern designation when ordering.

0 2 3 4

Ratio
Dlschm’ge

Duct

Vertical

Terminals

Sensitivity 2:2 OISF 2.2

55 to 85.

--:4 to50
,

-40 to 250

BoO ooo

2.2 IF 2.2 /F

6" 5’ or 22

Setpoint Range

C!!bratlon Range
Adjust

T --ottfing Range
Ratio

Imp.ance

Range

Refm’ence

Voltz,ge

Current

Regulation

Volt=ge

20/1

6.2Vdc4

mA

6 7 8

Humidlty Senlorl

Ref to Sen=o Range
Table 1,,

Current

Re(m Duct

4%x2x1, 4,x31/29"’

Walt Duct

VerlJP..al Verlical

P_tails P,glails

35 to 135 35to 135

Up to Up c
20% R.H 2"0% F,

:5%

Ne.at]ve Ngative

24vac:I0%

25 ,-qA 25 mACurnt

5

 ar’ber’.Co/man Companq
ENVIRONMENTAL CONTROLS DIVISION

Clifford Avenue
P O. Box .’J40
Loves Park. IL USA 6"t132-2940



Gene alInstructions

FUNCTIONS

Electronic controller receives temperature or humidity sensor
inputs and sends a variable eleclronic signal, to 15 Vdc, Io up
Io six System 8000(R) actuators or relays (conlrolled devices).
Additional devices can be controlled with the use of adapters.
These acluators or relays operale heating, cooling, humidilica-
lion or dehumidificalion equipment in HVAC systems.

FEATURES AND BENEFITS

The reliable, easy Io install CP-8102 electronic conlrolle[

incorporales an amplifier with inputs for 1000ohm Balco(R)

lemperature sensors, humidity sensors or remole setpoint
adjustor. Two selpoinl dials, ratio authority dials, Ihrollling
range dials and calibralion polenliometers are visable and
accessible withoul removing controller cover allow for easy
field adjustmenl. Coded screw terminals make sensor, remote
selpoint, power supply and oulput signal wiring easy to install
and change. The CP-St 02 controller is used with olher System
8000 devices.
Table 1. Specifications

CP-8102
Electronic Two Input

Temperature or Humidity
Controller

CP-8102

Wiring Connections: Coded screw terminals for all control
inputs and outputs.

Sale Ambient Temperature Umlt=:

Operalion: 40 Io 135F (4.4 to 57C)
Storage: -40 to 160F (-40 Io 71 C)

DimenMons: 4" (t 02 ram) high x 11" (279 ram) wide x 2-1/2"
(64 ram) deep

Part Number

CP-8102

CP-8102-116

Control Dial
Range

Setpolnt "A"

20 to 20F

-6 to 48C

Control Dial
Range

Setpolnt "B"

20 to 120F

-6 to 48C

Throttlln9
Range for 3 V(k=

Output Change

Adjustable
2 Io 10F by Dial"

Adluslable
to 6C by Dial’

Authority Ratio
Adjustment
Setpolnt "A"
Setpolnt "B"

5:1 1o 25:1 Adluslable
by Dial

CIrol
Output
volt,get

to 15 Vdc
10 mA Max.
Factory
Set for
D.A.

20 Vdc
23 mA

r

6.2 Vdc
7 mA Max.

See ADJUSTMENTS tot additional throttling ranges
"l" Unils laclory calibrated lot 7.5 Vdc output with sensor al selpo=nl
temperalure.

Options: None.

ACCESSORIES:
AD-8122 Signal adaptor for dual outpuls

(two direct acting)
AD-8123 Signal adaptor for dual outputs

(one direct, one reverse acting)
AD-8124 Signal adaptor for dual outputs

(one reverse, one direct acting)
AD-8912 12" enclosure
AD-8969-201 Off sel resistor kit: 5, 10, 15 & 20 F
AD-8969-901 Extended throttling range jumper
ASP-301 Power supply required for HSP-6X81

humidity transmitter
ASP-581 Indication meter 20 to 80% RH
AT-8122 Remote setpoint adjuster, dual scale 20 to

120F (-6 to 49C)
AT-8155 Remote setpoint adiuster, dual scale 50 to

250F (10 to 121C)
AT-8158 Remote setpoinl adjuster, dual scale 55 to

85F (13 to 29C)
AT-8222-101 Setpoinl scale for humidity 20% to 100%
AT-8435 Remote setpoint adiuster, dual scale 50 to

450F (10 to 232C) for use wdh TS-8204
only

CN-8101 Multi-purpose bridge
HS-8101 Room humidity sensor
HS-8201 Duct humidity sensor
TS-8101 Room sensor

LITHO IN U.S.A 9-84

TSo8111
TS-813!
TS-8201
TS-8204

TS-8241
TS-8261
TS-8331
TS-8405
TSo8422
TS-8501
TS-8531
TS-8533
Tool-201

DEFINITIONS

Room sensor with setpoint
Room button type sensor
Duct/immersion sensor
High lemp. duct/immersion sensor
requires AT-8435 remote selpoint for all
applications except differential control
Diffuser sensor
Light fixture sensor
Lagged sensor (CN-8101 is required)
5’ averaging sensor
22’ averaging sensor
Outdoor sensor
Solar sensor (CN-8101 is required)
Econostat sensor
Calibration kit for syslem 8000

Mode of Operation: Either direct-acting or reverse-acting.

Direct-acting (DA) means that an increase in temperature at
the sensor(s) causes the voltage output (OP1) to increase.

Reverse-acting (R.A.) means that an increase in temperature
at the sensor(s) causes the voltage output (OP1) to decrease.

Reset Control Action: The direction of reset determines
whether input A setpoint is reset upward or downward on a
temperature decrease at input B.

Direct reset: (D.R.) A temperature decrease on input B resets
input A setpoinl downward.

Reverse reset: (RR) A temperature decrease on input B
resets input A setpoint upward.

F-14969-2



Setpoint

J9 Jumper

Setpoint "A’ 15, 25, 40 and 60F Bridge "A" Jumpers

Calibration TR Pins Bridge "B’ Jumpers

Sensor "A"
(Main) Input

Tie Point

Auxiliary Input
Auxiliary Input 2
Auxiliary Input 3

Sensor "B"
(Secondary)

Input

+20 Vdc Input
23 mA

+6.2 Vdc 7 mA
Output

Proportional
Output

to 15 Vdc

System
Common

Jumper
Setpoint "B"

Setpoint "B"
Calibration Ratio Adlustrnent

for Setpoint "B"

Figure 1. CP-8102

Throttling Range Adjustmenl
(with Respect Bridge "9’)

CONTROL TERMINAL INPUTS (See Figure

ISA: Any TS-8000 Temperature Sensor (1000 ohm Baled)

ISB: Any TS-8000 TemperaTure Sensor (1000 ohm Balco)

AB1, AB2, AB3: Auxiliary inputs: any remote setpoint adjus-
ter AT-8000 series, HS-8X01 humidity sensor, CN-8101 multi-

purpose bridge

CONTROL TERMINAL OUTPUT (See Figure

OPI: to 15 Vdc (10 mA maximum). Units factory calibration
for 7.5 Vdc output with sensor at setpoint temperature

ADMUSTMENTS: (See figure

Ternperlure Selpoint "A": By dial 20 to 120F (-6 to 48C),
or by remote setpoint adjL, rqer (See Accessories)

Temperature Setpolnt"B": By dial 20 to 120F
or by remote setpoint adjuster (See Accessories).

Seoint "A" C!fbration: By potentiometer.

Setpoi,t";3" CailbratJon: By potentiometer. For reset con-
lrol, se: 5etpoinl "B" al value where Setopint "A" will be reset.
Adjust Setpoint "A" at control point required with no resel from
sensor "B".

THOTTLING RANGE: By 0a 2 tc
select,on 15.25, 40 and 60F 5 I4. ;_’2, 33C. Remove J9
jur .r_,er from JC9 and attach to requ. ed throt’,qg range pin By
extended throttling range adjuster. AD8969-90 (orde separ-
ately). 55, 65, 75, 85.100.115 125 and 140-’:F (3!, 36, 42.47.
56 64.69 and 78C). The throtmg range is the sum oi tle -F.R
pins connected.

AUTHORIT RATIO
ADJUSTMENT: By dial .5 to 25:1. Ratio s the number of

degrees change at Sensor "B" required to resel Setpoint "A"
one (1) degree. Example: 25:! means a 25F (I 4C) change
at Sensor "B" will reset Setpomt "A’" F (.5C).

Table 2

Controller Function

Direct Acting*

Reverse Acting

internal Setpoint Active"

internal Setpoint Inactive
for Remote Setpoint

Jumper Connections Required

Bridge "A" Bridge "B"
J4 to JC6 J5 to JC5
J3 to JC5 J6 to JC6

J4 to JC5 J5 o JC6
J3 to JC6 J6 to JC5
J1 to JCI J2 to JC3

J1 to JC2 J2 to JC4

Disable Bridge "B" tot Remove Jumper
Single Sensor input froG, AB2 to AB3

As supphed from faclory

To Obtain Reverse Reset: Bolh bridge. should have the
same action. Example: both direcl acling, or both reverse
acting.

To Obtain Direct Reset: Bridges should have different
action. Example: one direct and one reverse acting

Disable "A’ Bridge Selponl
Dsoonneot Jumper Ji from
Pm ane, rer’orrect tO JC2

....
Dssb!e ’B B.,idge Se:pcnl

Dscor]ect J.;mper J2 !:,n JC? ",r

aria reconnect 1o JC4

Fgre 2. Disabling Setpoint "A"
and/o ’2-etpoint "B"



ISA I

SA @

TIE el

AB1 -AB2

AB3,

ISB

ISB. Input A
Br,Cge

__
SPA

20 120

jll JC1

JC2

20

+62

I I Power

Jumper
/ suiPlY

PrPrt’nall I Output
Voltage I-, Current
Control I/ Limit
Amplifier I/ Circuit

Control
Amphf,er

[ -.. +20

+6.2

( sw

OP

OPt

JC5

Br,,oge OI"SPB2 20 J5. JC3

J2 | JC4

Figure 3.

JUMPER

Throttling Range Adl
JC9

40 J9

Tc *6 2
Supply
Ampi,fler

CP-8102 Controller Block Diagram

PRE-INSTALLATION: Open the carton aria visually inspect

the device for pan number an0 obvious defects before pro-

ceeding with the ms’.atialion.

NOTE

Mouqhng screws are not provided

INSTALLATION: Device may be mounted, in any position, in

an inside location nearlhe cont[olted equipment using the two

slots in the track. AD-89t2 enclosures can be urdereo separ-
ately for remote irst-;iatoRs.

CAUTION

Avoid Iocaio.. ,vhe,e excessive vibrahor:. mo;sure.

corrosive fuqE:s ,:r aDos arE. present e{ wr,ee hgb
radio Irequenc. o" eiec;,c.-magne : interference gen-
erating devices a’e

See Figure 4 for rr.,c.; -.g ::mens;or,s.

:.:T: :-" 2 ;:&3rnm

Fi=. :e 4. -ouning D:me;sions

GENERAL WIRING INFORMATION

Make sl; connections according to job wring diagrams and in

comp,ance with national and local codes

Two separate No. 18 twisted pair wres (six turns per foot

3m]).
Class It, tow voltage, are suitable for up to O00 feet (300 m) for
the sensor leads See table 3 for Ionge, runs.

CAU’;’ON

Never run line voltage in the same :or’,dJit with un-
she!ded sensing elemenl leads bse copper conduc-

1ors oqly

Sheided cable (Belaen No 8422 o =q..,,alenl) must be used

whe,-, it is necessary to install the DC s zqal leads in the sane
conduit w;iiq Dower wiring, or wher’ S kr,own thal high
RFI/EMI generating devices ae rtear G-ound the shield at the

controller only on the COM (-) terminal



Table 3. Wiring Lengths
LENGTH OF RUN IN FEET**

"HS" "TS" CN-8101, "HSP" TSP-8101 CP-8102 CP-8102
Wire Senior Sensor AT-81X4 Transmitter To To To

To To TS-8601 To To CP-8102 Controlled Adaptor*Gauge
CP-8102 CP-8102 CP-8102 CP-8102 Device

02 25 Should be
18 300 1.000 1.000 250 in Same 1,000 1,000
16 2250 Panel as 2,250 2,250
14 4,000 Controller 4,000 4,000

AD-8101, AD-812X. AD-8201, AD-8301. AD-8501
Ft. appcox. 3 meter

GENERAL RULES FOR WIRING CP-8102
TO CONTROLLED I’ICE(S)
1. Neverconnectred lead (or +20 terminal) of any controlled

device which has a regulated power supply to the red lead
(or +20 terminal) of any other controlled device (see Fig-
ure 5).

Controlled devices (MP-52XX) with unfiltered and unregu-
lated powe supplies must be filtered. CP-8102 will pro-
vide filtering for a maximum of two MP-52XX by connect-
ing the two red leads together at the controller’s +20
terminal (see Figure 6).

Controlled devices with filtered and unregulated sup-
plies: Upto.six controlled devices with the red leads (-20
terminals) can be connected together. Number of units
paralleled depends on the current (mADC) requirements
of the conb’ollor or adaptor.

Filtered &

CC ’31:01
OC-8102 "
CC-8103
CC-8111 Series
CC-8118 Series
CC-8218 Series
CP-8161 Series
CP-8301 Series*
CP-8425 Series
CP-8501 Series
CP 8502 Series

Rltered &
Unregulated

MP-54XX
MS-8XXX
Actuators

Unfiltered &
Unregulated

MP-52XX
Actuators

Except CP-8301.101 which does not have a powe ’:. pply,

Figure 5. Contro[ted Dev;ces !1 Fitter

FIELD CHECKOUT
Units are factory calibrated and tested and should not
require field checkout. If required, proceed as follows (see
Figure ):

NOTE
The following procedures can be used for either reverse
or direct acting connected CP-8102 controllers.

1. Initial Conditions for CP-8102

A. Jumper between AB2 and AB3 disconnected

B. 20 Vdc +1 1.5 Vdc (23 mA) applied to the /20 and
common terminals. This power is normally supplied
by the controlled device.

2. Connect a 20.000 ohm/volt DC VOM meter between the

OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Disconnect the temperature sensing element "A" from
the ISA terminals of the CP-8102 Short ISA terminals
together and VOM reading should be Vdc or Jess if

bridge "A" is direct acting and more than 15 Vdc f bridge
A is reverse acting.

4. Open ISA terminals and VOM reading should be greater
than 15 Vdc if bridge "A" is direct acting and less than
Vdc if bridge "A" is reverse acting.

5. The 0P-8102 is a good unit if it passes tests in steps 3 and
4 Replace the unit if tests 3 and 4 are nol met

Figure 6. At Least One of the Cotrolled
Devices in MP-52XX (Unfiltered)



FIELD CALIBRATION PROCEDURES FOR
CONTROLLERS WITH ONE AND TWO INPUTS
(See Figures 7 and 9):

The following procedures can be used for either reverse or
direct acting connected CP-8102 controllers.

The CP-8102 is factory calibrated and shipped with both
inputs connected for direct acting output.

Normally, the CP-8102 (connected for either direct or reverse
acting) requires no qeld calibration but if a field calibratior.
check or recalibration becomes necessary, then proceed as
follows:

1. Initial Conditions for CP-8102:

A. Setpoint "A" set for: 70F.

B Setpoint "B" set for: 70F.

C. Ratio adjustment set for: 1:1.

D. Throttling range adjustment set for: 3F

E. Jumper between AB2 and AB3 aisconnected

F 20 Vdc (23 mA) applied to the +20 and common
terminals. ]’his power is normal;y suppfied by the

controlled device.

2. Connect a 20,000 ohm/volt DC VOM meter between the
OP1 (+) terminal and COM (-) terminal of the CP-8102.
Use a 20 Vdc or less range.

3. Calibration of "A" input. Use one of the following two
methods.

A. Temperature measurement methods:

Accurately measure the lemperature at the tempera-
ture sens. 3 ement "’A". Adiust setpo=r’,,’. "A" until
the dial re -;.,’:g agrees with the tempera;ure mea-
sured. Rot;P setpoint "A" calibration poter,tiometer
(located just :o the right Of setpoinl "A" c;al) until a
VOM reading of 7.5+/-.2 V.dc is obtained

B. Sensing element substitution method:

Disconnect the tempera!ure sensing eemen "A"
from the ISA terminals of e GP-102 Reccnnect a
1000 ohm -.1% w=re wo,J’d resistor (T(C).$,_-203. tO

the 1SA lermina!s Adicst selc,o,;! ’A ’or 70F
Rotate setpoinl "A" caiibra!on pore :b.:r h-_-e, .ioca:ed

just to the righ! o sepct ’A a,ii .-:, a VOM
reading oi 7.5--..2 Vdc s oo:ameC

NOTE

Method B above does no1 cai:ora*,e ,.u. any errors due io

sensing element tolerances o,’ wire lead resistance.

Calibration of "A’ input compfele

If "B" input is n:r. beiqg usec .iumper oetv. eeq AB2 and

AB3 removed nen proceed ;_: 1ep below

Reconnect jun,r,e: bev,.c

Calibration ot r".pul LJSE On6 :’ tr:e t,::hc ,’,,rig two

methods

A Ten-,,peratu’e measurer"--or!

Aocurale’..
ture sens:,

surec Pc’

(located just to the right cf setpoint "Et dial) until a
VQM reading ol 7.5+/-2 Vdc is obtained.

B. Sensing element substitution method:

Disconnect the temperature sensing element "B"
from lab terminals of the CP-8102. Reconnect a
1000 ohm +/-.1%, wire wound resistor (TOOL-203) to
the laB terminals. Adjust setpoint "B" for 70F
Rotate setpoint "B" calibration potentiometer (located
just to the right of setpoint "A" dal unti a VOM
reading of 7.5:1:.2 Vdc is obtained.

NOTE

Method B above does not calibrate out any errors due to
sensing element tolerances or wire lead resistance.

CP-8102 calibration is complete. Remove a!! test meters.
test resistor, etc. Reconnec[ all elements, place setpoints,
throttling range and ratio adius’.ments as required for the

application.

o. J
i i’"’ :’

Elemer, _.5.,.
O TOOL-203 L

Ophonal

,TS-8000 Se.es Q Remove jumper d o sensor is connected to ISB

Q DC VOM lest mele, connectlor,

Figure 7. One or Two sensor Application

To
ConlrolleO
Dewce

FIELD SERVICE

Units are factor.,.’ calibra;ed aqd tes!ecl ;or direct acting control

(D.A) and reverse reset (R.R and should no! require service
If required, proceed as to,low. (see F-gure 8;

Power Supply

Apaly 20. -.1. -i 5 Vdc (23 mA: e te -*20 and commor:
terminals. Proper power supply is always requ,ed for unit to
function properly. The *6.2 (-.3"1Vdc should be available from
the controller, if required.

Test

Connect a 20.000 ohm/volt DC VOM meter between *23 and

common terminals Controller power supply +20, -i 5 Vdc

(indicated by MI n Figure 8) shouid be measured Power
supply is normally supplied by controlled dev,ce. Check 6.2
(+/-.3 Vdc Dower SUpply o contro!ie" with V(C)M

Service

t1 tr’e -20 VOC ievet s o m,:.asu,eg ser.v,.’g.e the (’,ea3 cOn-

tro’,es c;: vice pwer s,.jppl\ .-; Insi_=;;.o ,;!n@ as necessar.
lc insure proper o,,,et sup;b

Controller Output

Se F,ei a,.brl,_r Foc:du’,=:: :’’L r_: ’O
O -;-, ’"] :t,’ ’-.F’!’: :!,." -"



Tell

With signal output measured between OP1 and COM at 7.5 +/- .2
Vdc, rotate setpoint "A" dial several degrees (in increments of
F) each way from 70 setting to vary the M2 reading from

tO 1S Vdc. The number of degrees that se|point dial "A" is

changed to vary the reading on M2 3 Vdc should be approxi-
mately 3F (if T.R. is set at SF, 3 Vdc will change over 5F).

Service

See Field Calibration Procedures, on page 5, for calibration of
"B" setpoint using sensor element substitutes. (Make certain
that jumper is connected to AB2 and AB3)

Adjusting setpoint "B" several degrees from 70F setting will

cause the M2 reading to vary from to 15 Vdc.

If output voltage cannot be made to vary over a to 15 Vdc

range, then replace the CP-8102 as defective.

Bridge A Sensor
or

(1K
Precision Resistor)

Bridge B Sensor
or

1K+/-.1%

)

Bridge
B

CP-8102
2-1np.t Controller

Control Signal

Common (Test Meter RefeTence}

Figure 8.

CALiBrATE A

Bridge B Bridge A
Jum

CALIBRATE B

Figure 9.

MAINTENANCE

This s a oualily product Regular :-an-’.:,r,aqc.e ol lhf- Iota;

system !s recommended lo 8SSdI sus!aveC o;x,:w; pe
OFmEqC



TYPICAL APPLICATIONS

Sensing Element A r- \ Red + 20)

Yellow (IV1)
TO

Optional Ir ( Blue (com)
Cotrolled
Device

Sensing Element B ] /

Remove jumper If no sensor s connecleO to ISB

Figure 10. One or Two Temperature
Sensor Application

Hot water reset is typ=cal application for a two sensor applica-
tion of the CP-8102 For example, perimeter radiation tempera-
ture, with hot water as a heating medium, is increased as the

temperature of the outside air decreases. This melhod of
control is known as reverse reset. A reset schedule shown

below in table requires the hot water temperature to increase
from 100 to 170F, a change of 60F, as the outside air
temperature decreases from 60 to 0F. If the throttling range
of the CP-8102 controller is 10F the setting of the CP-8102
will be as follows:

Setpolnt "A": 110
Setpoint "B": 60
Ratio Adjustment: (change in outside air temperature/
change in hot water temperature)

Throttlin Range: 10F
Note: Controller function is Direct Acting (see table 2)
Factory setting

Table 5. Reset Schedule

Outside Air Temp.
(F)
6O

Water Temperature
(F)
110

0 170

TS-8101, TS-8111
Room Sensor

gure . Dedvalive (Lagged) Sensor

"sng Element A

Sensing Eiemenl B

Sensing E!emen!

TS. 8000 Series
(EX Cep| TS-833’

"For IPggea sc,!a 6ppcstons ..erso’ sect.

Figure 12. Three Temperature Sensor Appiication"

To
Cor:;rollec
Dev,ce



Bridge "A" Jumpers

Orlnge TS-8201 Hot Water Sensor

I1 1
AT-SXXX

U Remote Direct Acting

Adjuster

Tontroll
Blue

= i j ac vCes /
1 I Red

T NOTE: If the controller bridge is reverse acting, lhe red and
rAirr

blue wires at the AT-SXXX Series must be reversed (red to

Fu1 and Ouldr Air RI commor, blue to +62).
of HM WMer (DiI Acting Output)

Figure 14, Single Input with Remole Selinl

Winter

Jumper Connections
Shown As Unit is

Shipped From Factory J3 J4

Cut Jumpers J7 and
J8 at "X" Marks.

Figure 15.

J5 J6

Single Unit Winter-Summer Switching

1. Cut both jumpers that are located between the terminal

strip and cover on the left hand side of the device. (See
Figure 15).

2. Connect D.PD.T Switch(CYZP-1 or equivalent} accord-
ing to Figure 15 3

NOTE

Sw!tch consLIS ShOuJO iqave pilot duty rahngs and ,-

talr a ohm ol less contact rahng ever tts n.)rr;al



SINGLE UNIT SUMMER/WINTER SWITCHING (Continued):

Table 6. Bddge Ccr,nections for Summer/Winter (See Figure 15.)

BRIDGE

(MAIN SENSOR)

BRIDGE

(RESET SENSOR)

RESET
OF

SETPOINT "A" J3

JUMPER TO PIN CONNECTIONS

J5J4

B.A.

J6

Winter Summer Winter Summer Winter Summer
D.A. R.A, D.A. Reverse Direct JC5 JC6 COM +6.2

R.A. D.A D.A. Direct Reverse JC6 JC5 COM +6.2

D.A. R.A R.A. Direct Reve’se JC5 JC6 /6.2 COM

R.A. D.A R.A, Reverse Direct JC6 JC5 +6.2 COM
D,A. D.A. R.A ReVerse Direct COM +6,2 JC5 JC6

R.A. D.A. R.A. Direct Reverse +6,2 COM JC5 JC6

D.A. R.A. D.A. Direct Reverse COM +6.2 JC6 JC5

Reverse Direct +6.2 COM JC6 JC5

Ir Supply Water Line

TS-8201

In Oulside ;,:
TS-850

TC-4111

Temp R

co-" I

Coil Vollage of Rela
L2

D T P 7 Uetay

Rec

Blue

z,-f -8,122

Re0 (+20)

Yellow (IV1)

Blue (Com)

To
Valve
Acluator

Setpoint "A": 0F

Setpoinl "’B": 70F

Ratio Adjush’.qentc 233

Throttling Range:

AT-8122: Se! 45F for S P. of 85 where 0 A is above 70F.

Relay is e’ergize w!h oulside ar lernperau bic,v 70

Fig,:.re 15. Outside Air Temperature Reset of
Hot Water w;th Fixect Temperature with

Outside Air Temperature P hove Selected Value



TS-8XXX
Temperature Sensor

S.P.D.T. Switch,
(i.e., timecIock,
manual switch)

Red (+20)

To Controlled
Device

Yellow (IV1)

Blue (COM)

Resistor (5, 10, 15, 20F offset) use AD-8969-201 kit.

Offsetting setl>oint for Direct Acting Controller:.

Raile, connector resistor to +6.2 terminal.

Lower, connect resistor to COM terminal.

Offsetting setlxt for Reverse Acting Controller.

Raise, connect resistor to C(C)M terminal.

Lower, connect resistor to +6.2 terminal

NOTE

Standard two conductor twisteO wire should be used if

remote switching is employed

Resistor must always be located at star.

Figure 16. Setpoint Offset

]s-gxxx

Tern )erature Sensor

1K.

Time Clock
AE-178

K, .1%
(TOOL-203)

(R) O 0
,__,.$.

Yellow

Blue (CQM’

Install 1000 ohm 1% (-[OOL-203) resistor in tSB Install AE-
178 7 day time clock. Set setpoin "B" as desired for night
setback.

Figure 17.

Table

Setpoint "B’" Night Setback

70F (21.1C}

65F (t8.3C)

60F (15.6C)

55F (12.8-- C,

Night Setback



HJmdty Sensing Element
HS-SX01

Yellow I
I

This r.ecliOn mLJSl / 24 Vac

mo " HS-SX01 25 mA
i.e 4 ;’, 1o HS-SX01

Unplug brown w,re (commo

O! SetDomI ’A Po: & Tape

--’" ""

B (COM) I
TOVolI
es

Nine: 0orp’ut

be reverse acting

Nole: Sethngs of 2-E lhrolir’g range result 2-6% RH throttling range for 3 Voc outpu chare
6 TR s maximum semng.

Figure 18. Humidity Control

Typical wit HSF-EXE

Note: AT-8222-I0! :: s:.ae ar hum[G.t,. 20% to 100% on
C-802

t’,C eSlSIOrS

Meier IJ Y

2 1 IO.

emove

/
Nole Out Sgqa’.

Figure 19. Humidity Control & Indication
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