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REPLACE A/C UNITS, VARIOUS BUILDINGS
MARINE CORPS AIR STATION, NEW RIVER
JACKSONVILLE, NORTH CAROLINA
N62470-86-C-5548

PRIME CONTRACTOR: Humphrey Heating & Roofing, Inc.
2423 North Marine Boulevard
Jacksonville, NC 28540 - 6999

Phone: (919) 455-3555

SUB-CONTRACTOR: Waco, Incorporated

Post Office Box 7160
Asbestos Removal Jacksonville, NC 28540

Phone: (919) 353-7574
SUB-CONTRACTOR: Big John's Electric Company

Route 2, Box 260 - A
Electrical Jacksonville, NC 28540

Phone: (919) 455-2480
SUB-CONTRACTOR: Acoustics East, Inc.

Post Office Box 3217
Acoustical Systems New Bern, NC 28560

Phone: (919) 638-8158
SUB-CONTRACTOR: Eastern Insulation Service

of New Bern, Incorporated
Insulation Post Office Box 3217

New Bern, NC 28560
Phone: (919) 638-8158

SUB-CONTRACTOR: Triangle Controls
2716 Discovery Drive
Controls Raleigh, NC 27604 - 1850

Phone: (919) 878-8015






EQUIPMENT SUPPLIERS FOR: REPLACE A/C UNITS, VARIOUS BUILDINGS

MARINE CORPS AIR STATION, NEW RIVER
JACKSONVILLE, NORTH CAROLINA
N62470-86-C-5548

The Trane Company
5214 Western Blvd.
Raleigh, NC 27606

Phone: (919) 851-4131

Central Station draw thru Air Handling Units; Condensing Units;
Air Conditioners; Split System Condensing Units; Central Cooling
Package System; Air Conditioner; Roof Top Accessories; Fresh
Air Dampers; Time Delay Relay; Quick Attach Coupling Kit; Split
System Condensing Units

Weeks - Williams - Devore
7000 Six Forks Road
Raleigh, NC 27609

Phone: (919) 848-8367
Burnham Steel Boiler

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 Control System; Pumps; Heat Exchanger; Expansion Tanks;
Tank Drainer

Trion, Incorporated
Post Office Box 760
Sanford, NC 27330

Phone: (919) 775-2201
Electronic Air Cleaner

Governair Corporation
4840 North Sewell Street
Oklahoma City, OK 73118

Phone: (405) 525-6546
Air Handling Equipment






EQUIPMENT SUPPLIERS
Page # 2

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

Phone: (919) 376-8555
Farris Safety Valves

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

Phone: (919) 821-6150
Valves, Gauges, Thermometers,

Ihrie Supply Company, Inc.
Post Office Box 1587
Morehead City, NC 28557

Phone: (919) 682-0033
Valves; Backflow Preventors

CC Dickson & Company
115 Moosehart Avenue
Jacksonville, NC 28540

Phone: (919) 455-4996
Sight Glass; Filter Dryer

Industrial Maintenance Corp.
3520 Tryclan Drive
Charlotte, NC 28210

Phone: (704) 525-6967
Chemical Feeder

Triangle Controls
2716 Discovery Drive
Raleigh, NC 27604 - 1850

Phone: (919) 878-8015
Temperature Control System

|
|
Traps, Circuit Setters, Strainers
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EQUIPMENT LIST

REPLACE AIR CONDITIONING UNITS, VARIOUS BUILDINGS

MARINE CORPS AIR STATION, NEW RIVER
JACKSONVILLE, NORTH CAROLINA
N62470-85-C-5548

BUILDING AS-236

Air Handler # 1 Trane Serial # K88B06604
‘ Model # CCDBOANBH
Condensing Unit #1 Trane Serial # C09298968
Model # TTAO060A300A0
Air Handler #2 Trane Serial # K88B06605
Model # CCDBO6ANBH
Condensing Unit #2 Trane Serial # CC9298926
Model # TTA060A300A0
Air Handler #3 Trane Serial # K88(C08421
Model # CCDBO3BNBH
Condensing Unit #3 Trane Serial # C09276394
Model # TTB718A100A1
Air Handler #4 Trane Serial # K88B06606
Model # CCDB14A3AG
Condensing Unit #4 Trane Serial # B15143825D
Model # BTA180F300AB
Air Handler #5 Trane Serial # K88(08422
Model # CCDBO3BNBH
Condensing Unit #5 Trane Serial # C09276210
Model # TTB718A100A1
Air Handler #6 Trane Serial # K88B06607
Model # CCDBO3ANBH
Condensing Unit #6 Trane Serial # C11204558
Model # TTA048A300A0
Hot Water Circulating
Pump TACO Serial # 7A88
Model # P56N4T10C2
Electronic Filter Trion Serial # MOD71V-88-00006

Model # 71-206-D2

5 Ton

4 Ton

1 % Ton

15 Ton

5 Ton

1 % Ton






REPLACE AIR CONDITIONING UNITS,
MARINE CORPS AIR STATION,

Air Handler

Condensing Unit

Air Handler

Condensing Unit

Roof Mount A/C Unit

Air Handler
Condensing Unit
Exhaust Fan #1

Exhaust Fan #2
Exhaust Fan #3

Hot Water Circulating

Pump

EQUIPMENT LIST

JACKSONVILLE, NORTH CAROLINA
N62470-86-C-5548

BUILDING AS-3502

Trane Serial # K88B06608
Model # CCDB31BNAG
Trane Serial # J88B80443

Model # RAUBC506AEO3

BUILDING AS-202

Trane Serial # K88B06609
Model # CCDBO3ABOH
Trane Serial # B46295287

Model # TTAO6DA300AD

BUILDING AS-502

Trane Serial # C10188896
Model # BTC120F300HB

BUILDING AS-205

Governair Serial # 25998
Model # RSA-02

Governair Serial # 25997
Model # ACU-302
Model # PV 83
Model # PV 83
Model # PV 83

TACO Serial # YBM

Model # 5K47PG1822AT

VARIOUS BUILDINGS
NEW RIVER

50 Ton

5 Ton

10 Ton

40 Ton






EQUIPMENT LIST

REPLACE AIR CONDITIONING UNITS, VARIOUS BUILDINGS
MARINE CORPS AIR STATION, NEW RIVER
JACKSONVILLE, - NORTH CAROLINA
N62470-86-C-5548

BUILDING AS - 3504

Boiler Serial # 18175
Model # 4FW-63-SPL-LB

Hgt Naterj Serial #FJ87
Circulating Pump Model # M316P350






REPLACE AIR CONDITIONING UNITS
MARINE CORPS AIR STATION, NEW RIVER
JACKSONVILLE, NORTH CAROLINA
N62470-86-C-5548

VALVE TAG LIST

BUILDING AS-3504

VALVE TAG SIZE JIPE DESCRIPTION
301 2" Gate HWS Behind Pump
302 2 Gate HWR Before Pump
303 4 Cut off Valve Secondary Low Water Cut off
304 |t Gate Air Blender Valve
305 2 Gate HWR To Boiler
306 3/4" Gate Before Chemical Feeder Tank
307 3/4" Gate After Chemical Feeder Tank
308 3/4" Gate Drain
309 L Water Cut off Primary Low Water Cut off
310 e Ball Valve Drain
311 1/2% Sight Glass Boiler Sight Glass
312 1%" Gate Boiler Drain
313 3/8" Gate FOS
314 3/8" Check FOS
315 - 3/8" Gate FOS
316 1/2" Gate Drain
317 1/2" FillaTank Make up Water
318 3/4" Check Make up Water
319 3/4" Gate Make up Water
320 3/4" PRV Make up By pass
321 3/4" Globe Make up By pass
322 3/4" Strainer with Make up By pass
Blowdown Gate
323 3/4" Gate Make up By pass
324 3/4" Backflow Preventer Make up By pass
325 3/4" Relief Valve Boiler
326 1/4" Pet Cock 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 wistub 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-Flo coils to units. Added cradle
dimensions for wide coil unit sizes 3 thru 31. Added and up-
dated Tables (4, 8A and 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 means
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 given in this manual are ap-
proximate and will vary for special units. Refer to submittal data
for exact dimensional information.

RECEIVING AND HANDLING

SHIPPING

Central Station Climate Changers® 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 of the shipment before accepting it.
Check for rattles, bent corners on cartons or other visible in-
dications of shipping damage.

2. Ifacarton or unit has apparent damage, open itimmediately
and inspect the contents before accepting the unit. Do not

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

refuse the shipment. Make specific notations concerning 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 internal 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 carrier'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 ar-




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. Checkalldampers 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.

TYPICAL
; UNIT, SECTION
OR ACCESSORY

: SR

RIGGING SLING
BY OTHERS

FIGURE 1 - Recommended Rigging Procedure

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 UNIT BY ATTACHING A 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

%

1



885
1,055

1,794

2,029

4 Row - 937 | 1,142 1,255/ 1,408 | 1,718 | 1,983 | 2,260 | 2,669 | 3,058 4,448 | 5257 | 5,895 | 6,908
6 Row — | 1,002 | 1,227 | 1,361 | 1,543 | 1,874 | 2,232 | 2,488 | 2,839 | 3,418 4,866 | 5,721 | 6,429 | 7,609
8 Row — 11,068 1,313 | 1,458 1,673 | 2,025 | 2,346 | 2,711 | 3,003 | 3,748 5,234 | 6,159 | 6,965 | 8,291

NOTE: lnletvaneweigh'swmvaryfromaamsapoundsperfan.
NOTE: Units with Delta-Flo coils will weigh approximately 10% lighter than standard coil weights.




TABLE 2 -

Approximate Motor Weights*

12/ 2 | 3| 5

20|25|33| 44|44 |71]82)127 187 | 214

263

*Standard Open Ball Bearing T-Frame Motor.

WQI

hts (LBS

- 83
Flat Filter Box
Throwaway 28 [ 38| 42 | 45 | 54 | 68 180 335 457
Low Velocity Permanent 33 | 47 | 52 | 56 | 67 | 84 | 91 | 97 [117|145 | 155 (183 | 222 | 234 | 284 | 426 | 494 | 582
High Velocity Permanent 51| 63| 69| 75 | o1 |108]|120 | 131|156 | 193 | 207 |257 | 306 | 338 | 365 | 582 | 674 | 794
Medium Filter Box
Throwaway 76 | 101 131|144 | 167 | 171 | 178 | 228 | 247 | 303 | 324 | 355 | 370 | 456 | 520 | 565 | €55 | 775
Low Velocity Permanent 84 | 117 | 149 | 162 | 191 | 195 | 204 | 260 | 284 (348 | 373 | 413 | 429 | 546 | 631 | 695 | 805 | 950
High Velocity Permanent o6 | 141|181 | 190 | 227 | 231 | 248 | 312 [ 347 | 428 | 456 (513 | 567 | 706 | 799 | 935 | 1,085 | 1,275
High Capacity Box
Throwaway 111 | 148 | 155 | 170 | 180 | 192 | 220 | 260 | 278 | 330 | 398 | 425 | 470 | 535 | 590 | 680 | 788 | 928
Low Velocity Permanent 120 | 166 | 184 | 194 | 208 | 223 | 261 | 305 | 324 | 393 | 468 512 | 574 | 660 | 735 | 865 | 1,002 | 1,180
High Velocity Permanent 136 | 198 | 217 | 230 | 257 [ 271 | 317 | 360 | 396 | 489 | 576 |648 | 742 | 852 | 950 | 1,160 | 1,344 | 1,583
Roll Filter 80 |114| — |142 | — [158 [ 187 | 204 [219 | 250 | 290 (363 | 430 | 475 | 500 | 750 | 870 | 1,025
Comb. Filt./Mix Box
Throwaway 115 | 168 | 200 | 248 | 255 | 286 | 300 | 215 | 358 | 400 | 490 {620 [ 710 | 790 | 885 | 1,133 | 1,310 | ,550
Low Velocity Permanent 122 | 184 | 217 | 266 | 279 | 310 | 324 | 345 | 393 | 441 | 540 |686 | 780 | 874 | 997 | 1,165 | 1,465 | 1,730
High Velocity Permanent 134 | 208 | 249 | 208 | 315 | 346 | 368 | 397 | 456 | 521 | 635 [ 786 | 906 | 1,035 | 1,265 | 1,505 | 1,740 | 2,060
Deluxe Comb. Filter/Mix Box
Throwaway 193 | 240 | 263 | 352 | 369 | 376 | 407 | 474 | 501 | 586 | 604 | 732 | 986 | — — — — —
Low Velocity Permanent 200 | 256 | 280 | 370 | 393 | 400 | 431 | 504 | 536 | 627 | 654 | 798 1,056 | — - — — —
High Velocity Permanent 212 | 280 | 312 | 402 | 429 | 436 | 475 | 556 | 600 [ 707 | 739 | 898 |1,182 | — - — — —
Mixing Box 82 | 118|122 | 169 | 175 | 182 | 256 | 270 | 319 [340 | 380 [437 | 519 | 623 | 750 | 869 | 1,010 | 1,185
High Efficiency Bag Filter
Filter Sections — | — | —|191| — |227 | 249 | 319|329 | 403 | 454 |592 | 606 | 682 | 718 | 751 | — —
Bag Filters —|—|—]11 | —|14]|18 | 23 |25|30 | 41 | 50 | 64 64 75 | 100 | — —
Prefilters —|—=|—=12|—]13]4 5|5 |6 9 | 11|48 13 17 22 — —
*Diffuser Section —|—|—|55| — |79 |84 | 88 |107|130 | 138|153 | 191 | 202 | 232 | 357 | — —
External Face and Bypass 20 | 58 | 79 | 96 | 100 [ 112|154 | 161 | 170 [ 216 | 292 |417 | 457 | 470 | 618 | 925 | 1,070 | 1,265
Internal Face and Bypass 30 | 53 | 74 | 77 | 92 |100 [109 | 113|124 [ 184 | 223 [327 | 334 | 363 | 441 | 535 | 620 | 730
Face Dampers 39 | 55 | 65 | 91 | 102 |106 [111 | 115|142 | 225 | 232 |207 | 312 | 370 | 446 | 543 | 630 | 742
Straight Thru Discharge Plenum | 50 | 65 | 90 | 100 | 130 {110 | 130 | 150 [ 170 | 180 | 200 |300 | 400 | 400 | — — — —
*“Weight given is sum of diffuser section, duct extension and canvas duct.
UNIT LOCATION RECOMMENDATIONS
When selecting and preparing the unit operating site, con- 5. Installer must provide suspension or support frame for

sider the following:

1.

2.

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

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.

. The foundation or mounting platform must be large

enough to include unit and accessory dimensions,
given in specific sales submittals.

. 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.

ceiling-mounted units size 35 and larger. Use the
weights given in Tables 1, 2 and 3.

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.

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.

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.
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FIGURE 2 - Recommended Clearances
*NOTE FOR WIDE COIL UNITS:

MOUNTING
VIBRATION ISOLATORS

Vibration isolators and isolator mounting legs, when supplied, are
shipped with the unit and attached to the shipping skid. Locate the
mounting legs at all corners of the unit or component section or at
appropriate support sites. Fasten the isolators to the floor se-
curely before mounting the unit. See Figure 3.

NOTE: If mounting the unit on a raised platform or foundation, 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
isolators 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 com-
pensate for the height of the fan section isolators.

NOTE: Non-Trane isolators must be properly sized to ensure ad-
equate support of the unit. Allow at least 20 percent weight addi-
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 turn the levelling bolt clockwise. Recheck the
unit level and shim as necessary under the isolators.

After the isolator height is adjusted correctly, adjust the horizontal
snubber bolt to minimize any horizontal movements.

Always maintain a 2-foot clearance

from coil section end panel to permanent wall or obstruction.

DRAIN
PAN

MOUNTING \

LEG
ADJUSTING
BOLT

'SOLATOB - LDLFLOOR OR FZBNDATION
=
S o

FIGURE 3 - Anchoring the Unit

ADJUSTING AND

LEVELING BOLT LOCKNUT
B N UPPER
HOUSING
" CLEARANCE
(MAX. 15"
LOWER
HOUSING
Snubber
Bolt
SLoT
| g e |

FIGURE 4 - Spring-Type Isolator Adjustment




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 Sizes 3-50 and Ver-
tical Unit Sizes 3-31. Ship from factory as 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. 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: All constant speed units are balanced at the factory at
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 — 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.



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 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: 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.
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FIGURE 5 - Exploded View of the Horizontal Draw-Thru Unit Size 63
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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
properly 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.
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FIGURE 7 - Mounting Clearance Dimensions for Draw-Thru Units
Sizes 73-86
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Note: All constant speed units are balanced at the factory at
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 — Vertical Spray Coil Unit Sizes 35-50
ship from factory in 2 sections (fan section, coil sec-
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 spray section is gasketed on all vertical
and horizontal sizes. Also, the factory installs a gasket at the
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
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. Remove the diagonal shipping angles which secure
coil(s) if they interfere with the use of access doors.

2. Fasten isolators to floor.

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.

. 3. Horizontal Units Size 35-63 — Attach the spray

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.

5. 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

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: All constant speed units are balanced at the factory at
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.

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-thru 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 applications 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: Because of their weight, unit sizes 3-31 (wide coil only)
and 35-86 (wide coil and standard units) require suspension
support frames, to be provided by the installer. Figures 11A,
12 and 13 give the configuration and dimension of these
frames. Note that two frames are required for sizes 73 and 86.
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: All constant speed units are balanced at the factory at
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,

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.
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FIGURE 11 - Suspension Method for Horizontal Units Up to Size 31
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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

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.
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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: All constant speed units are balanced at the factory at
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. Hoistthe 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.

BLOW-THRU UNITS

Floor-Mounted — 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
MAY 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 — Multizone 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
fail to operate.

3.
4.
5.

Remove the 90° cover panel.
Apply gasketing to the fan section mounting flange.

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

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.

y 48
8.
9.
10.

Apply gasketing to the 90° cover panel.
Attach the coil section 90° cover panel.
Install accessories.

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.
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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: All constant speed units are balanced at the factory at
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
section). 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.
2.

Fasten isolators to floor.

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

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.

. 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.

. 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.

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

FIGURE 14.- Installation of Gasketing on the Damper Section
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FIGURE 15 - Multizone Blow-Thru Climate Changers
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FIGURE 16 - Typical 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 fail 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 and bottom of fan sec-
tion to coil section requires internal access through the 90°
cover panel. Vertical bolting along side of fan 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: All constant speed units are balanced at the factory at
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 — 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
fail 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 — Multizone Blow-Thru Unit Sizes 73-86
ship from factory in 6 sections (fan section, cooling
coil 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 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 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 damper assembly to the hot
deck and bypass section, make sure it is mounted squarely,
otherwise the damper blades may twist and fail 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
exterior 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, drives 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. If unit is to operate at more than
5% design rpm a balance check and/or field rebalance
will be necessary. Refer to the “Start-Up” section.

HIGH PRESSURE CLIMATE CHANGER — ALL
SIZES

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: All constant speed units are balanced at the factory at
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.




DISTANCE BETWEEN FAN & COIL SECTIONS

SIZE 73 — 1-2"%¢" SIZE 86 — 3-4%"
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FIGURE 17 - Fan and Coll 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. Four feet of clearance on the access side of the 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.

ISOLATOR
LEVELING SCREW
AND LOCKNUTS

SPRING
“~ |SOLATOR

FIGURE 18 - Attaching the Mounting Leg and Spring Isolator to
the High Pressure Sprayed Coil Unit




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 blow-thru 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 properly 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.

Prefilter Section

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
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BAG FILTER PRErLTER
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FIGURE 19 - High Efficiency Bag Filter Installation with Draw-Thru Unit (Used as Pre-Filter and Final Filter)
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FIGURE 20 - High Efficiency Bag Filter Installation with Single-Zone Blow-Thru Unit (Used as Pre-Filter and Final Filter)
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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.

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. If 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 FILTER 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:

g

Mount the manometer in the two 27/64-inch diameter
holes drilled in top or side wall of the filter box, using
the self-tapping screws provided. Turn the screws
down snug, but not tight.

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.

. 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
g:gzzv: Fl‘z,TsE%o'stNCEﬁ;Npggggsss %%%E gf,ig:: fluid until the fluid level is visible in the vicinity of zero
TO DO SO MAY RESULT IN INJURY OR DEATH on the scale. Adjust for _exact zero setting with the
FROM ELECTRICAL SHOCK, HIGH PRESSURE OR 20f0 knob and.sepisoe the T pug.

MOVING PARTS. 5. Install a tubing adapter on each side of the filter.

6. Connect the coded red striped tube to the high pres-

2. Remove adjustable blockoff from filter track. sure connection at the top of the gauge (left side) and
3. Slide bag filters and flat prefilters into the appropriate insert the other end into the field-drilled port and

filter tracks. Bag filters must be installed with pleats adapter upstream of the bag filters.

vertical to airflow. 7. Connect the uncoded tube to the low side connection
4. Slide adjustable blockoff into filter track. at the top of the gauge (right side) and insert the
5. Close the access door. If door can be closed without other end into the field-drilled port and adapter down-

compressing the filters, adjust the blockoff by loos- stream of the filter bags.
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FIGURE 22 - Exhaust Air Economizer Installation
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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
inches 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 center 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 TORQUE FOR TIGHTENING
SETSCREWS SEALMASTER LOCKING COLLAR
SET HEX RECOM. HEX RECOM.
FCHEW SIZE TORQUE SIZE TORQUE
DIA. JACROSS [INCH |FOOT| COL- | SCREWJACROSS | INCH | FOOT
FLATS | LBS. | LBS. LAR DIA. | FLATS | LBS. | LBS.
Yo" W 66 5.5 2-015B| 8-32 %" 70 58
She" 532" 126 | 10.5 2-13B 8-32 %" 70 58
%" 16" 228 | 19.0 2-177B | 10-24 Yea” 920 75
The" 32" 348 | 29.0
»" Va" 504 | 42.0

%" 5/16" 1,104 | 92.0

NOTE: Tighten bearing setscrews to the torque shown before running unit.
Setscrews can loosen in shipment.

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.

SETTING 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-

5through 8 list approximate values of damper torques to size

’ ed, are to be provided and installed by the contractor. Tables

the damper operators. When two motors are required, use
synchronous motors. See Table 8A for 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
‘etﬁng of 25 to 75 percent open. Greater pressure differ-

nces 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
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FIGURE 23 - Zone Damper Blade Assembly
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FIGURE 24A - Setting the Zone Damper Rods and Damper Linkage

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 Face NOTE: Bypass deck damper blades should be set at 90 degrees to the adjoining damper blades.
1 / | !
d
Hot Deck Hot Deck Hot Deck
(airflow)
B Bypass Deck
Bypass Deck M ypa ec
//' + i T
Damper
Bla‘::le Cold Deck Cold Deck
Cold Deck -— et b
Edge b
| L i

(Hot Deck Open Only) (Bypass Deck Open Only) (Cold Deck Open Only)

!o

21

FIGURE 24B - Proper Three-Deck Multizone Damper Blade Configuration



3 30 36 37 39 41 41 43 44

6 33 43 47 50 53 50 54 57 60

7 33 43 47 50 52 49 53 56 59

8 35 47 52 56 59 55 60 64 67

9 36 47 51 55 58 54 58 62 65

10 36 52 58 63 67 62 68 73 77

12 38 67 65 71 76 70 77 83 88

14 40 683 7 79 85 77 86 94 100
17 42 68 78 87 93 85 95 103 110
21 77 108 120 131 139 128 141 151 159
25 84 121 136 149 159 146 161 173 183
31 93 142 161 177 190 174 193 210 222
35 100 159 182 202 217 198 221 241 256
41 110 190 216 239 256 234 261 283 300
50 124 214 250 280 304 273 310 339 363
63 145 259 305 343 373 335 381 419 449

NOTE:

On larger units with external face and bypass dampers it may be necessary to use two opposed damper operators to avoid excessive bending of damper shaft linkage.

TABLE 6 - Internal Face and Bypass Low Leak Dam

r Torques (In./Lbs.

37

37

3 30 33 35 36 35 38 39
6 33 40 43 45 47 44 47 49 51
7 33 39 42 44 46 44 46 48 50
8 35 45 48 52 51 55 58 60
9 36 44 46 49 51 48 51 54 56
10 36 48 53 57 60 56 61 65 68
12 38 52 57 62 65 61 66 v 74
14 40 56 63 68 72 67 73 78 83
17 42 62 70 7 82 76 84 90 96
21 77 101 111 119 125 118 127 135 142
25 84 111 122 130 138 129 139 148 155
31 93 129 143 154 164 152 166 178 187
35 100 143 160 174 186 171 188 203 214
41 110 159 179 195 208 192 212 228 241
50 124 183 206 226 242 222 245 265 281
63 145 219 249 274 293 269 298 323 343
NOTE:

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

shaft linkage.

3 &




TABLE 7 - Mixing Box, Combination Filter M

Box Low Leak Damper Torques (in./Lbs

3 4 1 13 14 15 14 15 17 18
6 9 16 18 20 22 20 23 25 27
7 10 17 20 23 25 22 25 27 29
8 11 20 23 26 28 25 29 32 34
9 12 20 23 25 27 25 28 30 32
10 13 24 28 32 35 31 35 39 42
12 14 27 32 37 40 35 41 45 48
14 16 31 38 43 47 42 48 53 57
17 18 36 44 50 54 48 56 62 67
21 40 62 71 78 84 77 85 93 98
25 47 73 83 91 98 100 108 115
31 57 87 99 109 172 107 119 129 137
35 64 99 112 124 133 122 135 147 156
41 74 114 130 144 154 141 157 170 181
50 89 139 158 174 188 171 191 207 221
63 110 169 192 212 227 208 231 251 266

NOTE:

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

shaft linkage.

in BoxDlm r Torque

‘ 6 1.10
8 1.50
10 1.85
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

one Damper — Actuator Torques (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 and Force Required to Operate Inlet Vanes -
AF Fans - Unit Sizes 35-86

70.0 . 158.0 16.7

Close 17.0 1.9 39.0 43

M4 Open 94.0 10.3 214.0 235
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 18.9 388.0 426
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 172.0 189 388.0 42.6
Close 42.0 4.6 96.0 10.6

TABLE 10 - Torque and Force to Operate Inlet Vanes - FC Fans - Unit Sizes 6-31

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

4" RADIUS

(FORWARD
CURVED

INLET VANE)

|

THE FORCE REQUIRED
TO OPERATE
THE INLET VANE IS APPLIED
AT THIS POINT

USE THE 3" DIA. HOLE FOR DAMPER OPERATOR
(PNEUMATIC OR ELECTRIC, IF- 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

1-10%2 Close 2.9 0.8 6.5 1.9
Open 10.0 25 225 5.7

1-12% Close 3.5 0.9 7.8 2.1
Open 10.9 28 245 6.2

1-13%2 Close 3.9 1.0 8.7 2.3
Open 14.1 3.6 31.9 8.0

1-15 Close 5.0 13 1.4 3.0
Open 18.0 45 40.5 10.3

1-16%2 Close 6.4 1.6 14.4 3.7
Open 23.1 58 52.2 133

1-18% Close 8.3 2.1 18.6 4.8
Open 240 6.0 54.0 13.7

1-20 Close 9.0 2.3 19.5 5.1
Open 25.0 6.3 56.0 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 25 22.5 5.6
Open 218 55 49.1 124

2-13%2 Close 7.8 2.0 17.5 4.6
Open 28.3 Z 63.9 16.0

2-15 Close 10.1 2.6 22.8 5.7
Open 36.0 9.0 81.1 203

2-16%2 Close 12.8 3.2 28.9 7.3
Open 46.3 11.6 104.4 26.3

2-18% Close 16.5 4.2 37.3 9.4
Open 48.0 12.0 108 27.2

2-20 Close 18.0 4.5 39.0 9.9
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TABLE 11 - Torque and Force Required to O

erate Inlet Vanes — FC Fans — Unit Sizes 35-63

25 Open 26.5 6.7 59.7 — —_—

35 Close 10.0 2.5 22,5 5.6 — —
27 Open 115 29 190 48 240 60

Close 40 10 920 23 140 35

27 Open 115 29 190 48 240 60

4 Close 40 10 90 23 140 35
30 Open 120 30 200 50 260 65

Close 50 13 100 25 150 38

50 30 Open 120 30 200 50 260 65
Close 50 13 100 25 150 38

63 30 Open 120 30 200 50 260 65
Close 50 13 100 25 150 38

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

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
ype Warm Air Heating and Air Conditioning Systems
90B).
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.

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 friction losses. Avoid sharp tumns 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.

SPLITTERS OR

MAKE TURNS IN TURNING VANES

SAME DIRECTION AS
FAN ROTATION

1%2 FAN
DIA. MINIMUM

FIGURE 28 - Discharge Ductwork Recommendations

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 proper 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. If 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.

30 DEGREES MAXIMUM TRANSITION

FAS

60 DEGREES MAXIMUM

1%2 FAN DIA,
MINIMUM

l

T

AIRFLOW

| AIRFLOW

|
|
l
|
|
|
j

FIGURE 29 - Discharge Ductwork Recommendations for Two-Fan
Units

FLEXIBLE
CONNECTION

ZONE DUCT CLIP

DAMPER
PARTITION

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
drain pan before connecting the drain trap. Nipple length ex-
tension is determined by unit size. For size 3-31 units, add an
additional 7Vxinches in length. Size 41-50 units, add an ad-
ditional 12-inches in length. Size 35, 63, 73 and 86 units, add
an additional 8Yz=inches in length.

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

“K" MIN. 1/2”

“H" DIMENSION TO BE EQUAL TO 1/2"
PLUS TOTAL STATIC PRESSURE

FIGURE 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 external 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 surface”
or undue metal damage. THE TRANE COMPANY CA
ASSUME NO RESPONSIBILITY FOR EQUIPMENT FAIL-
URES WHICH ARE THE RESULT OF UNTREATED OR IM-
PROPERLY TREATED WATER.
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FIGURE 33A - Sprayed Coil Unit Tank Connections

GENERAL COIL PIPING RECOMMENDATIONS

. Proper installation, piping and trapping is necessary to

insure satisfactory coil operation and to prevent operational
damage.

. When selecting coil location, allow sufficient space for

access to the coil for routine maintenance and service.

. Support all piping independently of the coils.
. 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.

. 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 copper headers. Do not use brass fittings or brass
pipe connectors. Brass distorts easily and causes con-
nection leaks.

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

. 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 is
not recommended by Trane.

. After completing the piping connections, seal the gap be-

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

. 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.

. 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.

Type WL 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 gylicol 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 follower provided at the end
of the stacked coils.

ACCESS COIL MOUNTING
PANEL BOLT
INLET
FRAME
'I | !
! : END
; PANEL
~N
COIL SUPPORT &
CHANNELS .
BOLTS TO Yol

FAN SECTION

CONDENSATE
FOLLOWER

-

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

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

2, 4 ROW 6 ROW
VENT %2" NPT |— 6" ——] WATER
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WATER i g
WATER OUTLET
INLET
HEADER A %
18" 16%2"
24" 222"
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FIGURE 35 - Coil Type P2 Connections with Drain and Vent Locations (18, 24" and 30" Headers)
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FIGURE 36 - Coil Type P4 Connections with Drain and Vent Locations (18", 24”, and 30" Headers)
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FIGURE 37 - Coll Type P8 Connections with Drain and Vent Locations (18", 24", and 30" Headers)
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FIGURE 38 - Coll Type W Connections With Drain and Vent Locations (18", 24", 30", and 33" Headers)
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FIGURE 39 - Right Hand Coil Type WD Connections with Drain and Vent Locations (6, 8, 10, and 12 Rows)

STEAM COIL PIPING

CAUTION: Failure to properly drain and vent coils when

not in use during freezing temperatures may result in

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.

coil freeze-up damage.

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

coil casing.

Install a 1/2-inch, 15-degree swing-check vacuum

breaker in the unused condensate return tapping as
close as possible to the coil.




1.

TABLE 12 — Cooling and Heating Coil — Connection Sizes (Incs NPT)

connect it to the return 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-position (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-port modulating valve to obtain gradual modu-
lating action.

. Control each coil bank separately when installing coils

for series airflow with automatic steam control valves.

CAUTION: Always open the steam supply control
valve slowly to prevent possible coil damage.

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

3

w 18, 24, 30, 33 25 2.5 0.5 0.5
D 18, 24, 30, 33 25 2.5 0.5 0.5
DD 18, 24, 30, 33 2.5 2.5 0.5 0.5
WD 18, 24, 30, 33 2.5 2.5 0.5 0.5
K 18, 24, 30, 33 2.5 2.5 0.5 0.5
P2 18, 24, 30 0.75 0.75 0.5 0.5
P4 18, 24, 30 1.0 1.0 0.5 0.5
P8 18, 24, 30 125 1.256 0.5 0.5
18 1.0 1.0 0.5 0.5
wcC 24 1.25 1.256 0.5 0.5
30, 33 25 1.5 0.5 0.5
WA 18, 24, 30, 33 2.5 2.5 0.5 0.5
18 2.0 1.0 NA NA
N, NS 24 25 1.25 NA NA
30, 33 3.0 1.25 NA NA
18 25 1.0 NA NA
A, AA 24, 30, 33 25 1.25 NA NA
TT 18, 24, 30, 33 0.75 0.75 NA NA
DL 18, 24, 30, 33 1.5 2.0 0.375 0.375
WL 18, 24, 30, 33 19 2.0 0.375 0.375
LL 18, 24, 30, 33 25 2.5 0.375 0.375
Notes:
1. Connections are NPT internal.
2. Coil Type NS drains through supply connections.
. Vent the vacuum breaker line to the atmosphere or TABLE 13 - Refrigerant Coil (Type F) Piping Sizes (Inches)

2 % 1%
18 3 % 1%
6 1% 2%
12 1% 2%
2 % 15
24 4 % 1%
8 1% 2%
16 (2)1% (2)2%
2 % 1%
4 T 1%
30 5 2 2
10 1% 2%
20 @)1% (2)2%
3 % 1%
33 7 1% 2%
11 1% 21
22 (2)1% (2)2%

NOTE: Connections are piping OD.

12.

13.

14.

15.

a receiver (vented to the atmosphere) and returned to
the main by a condensate pump.

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

Pitch all supply and return steam piping down a
minimum of 1 inch per 10 feet in the direction of flow.

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.

Overhead returns require 1 psig of pressure at the
steam trap discharge for each 2-foot elevation to
assure continuous condensate removal.
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FIGURE 40 - Typical Piping for Type NS Steam Coils and
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FIGURE 41 - Typical Piping for Type NS Steam Coils and Vertical
Tubes for Vertical Airflow

FIGURE 44 - Typical Piping for Type A or N Steam Coils,
Horizontal Tubes for Horizontal Airflow
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FIGURE 42 - Typical Piping for Type A Steam Coils, High
Pressure, Horizontal Tubes for Horizontal Airflow

32

FIGURE 45 - Typical Piping for Type A or N Steam Coils, Vertical
Tubes for Horizontal Airflow




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. Type W, WL, DL, and WC hot water coils are self-venting
only if the water velocity exceeds 1.5 feet per second. If it

is below this rate, vent the coils by either of the following
methods:

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

b. Ventfrom the top of the return header horizontally to the
return piping if the return line rises and is above the top
of the coil.

CAUTION: Do not throttle or modulate the water flow for coils
that are exposed to freezing air. Coil damage may result from
freeze-up.

PIPING SUPPLIED GV
BY INSTALLER

FIGURE 46 - Typical Piping for Type WC Water Coil

DRAIN VALVE

PIPING
SUPPLIED
BY INSTALLER

PIPING SUPPLIED
BY INSTALLER

FIGURE 48 - Typical Piping for Type W or WA, 1-Row 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 return lines.

3. Install a strainer ahead of the control valve, if used.

4. Install adrain line and shutoff valve in the supply line near the
coil.

5. Check for coil fin damage and straighten if necessary.

6. TypeW, 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 fps. If water velocity is below these minimum
values, vent by one of the following methods.

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

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

I

AIR

TO FLOW

RETURN MAIN

o¥e

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

Figure 49 - Typical Piping for Type D, W or K Water Cooling Coils
with End Connections.
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Figure 50 - Typical Piping for Type DD Water Cooling Coil with
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Figure 50A - Typical Piping for 2-Row, Type WL and DL Water Coil
with Drain and Vent Locations.
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FIGURE 51 - Type F Refrigerant Coil

REFRIGERANT COIL PIPING

NOTE: This coil has been dehydrated and charged with a hold-
ing charge. To prevent leaks and system contamination, do not
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 for component 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. 1
Charge the unit according to approximate weight requirements

and operating pressures. Measure superheat and adjust the 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-
drier, installed upstream from the expansion valve and as close to
the evaporator coil as possible. Filter-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 install
between the expansion valve and filter-drier. The moisture indi
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 drop and 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 burn-out or
other failure which results in extremely high refrigerant tem.
peratures. This filter-drier should not be left in the suction line
permanently.



Liquid Line Sizing

All compressors have a Refrigerant Charge Limit (RCL) that must
t be exceeded. Since the RCL and pressure drop are in direct
nflict with each other, Trane recommends that the liquid line be
ed 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 compressor when 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 gas trap 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 SERVICING 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.

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

CAUTION: Use copper conductors only for terminal con-
nections. Use of aluminum or other type of wiring may resuit
in galvanized corrosion or overheating and resultant equip-
ment damage.

Fan motors require motor overload protective devices that are
rated or selected in compliance with the National Electric 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 wiring to this con-
nection box.

@NSTALLATION CHECKLIST

Complete this checklist as the 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 1o become familiar with the installation before installing the unit.

’ WARNING: DISCONNECT ELECTRICAL POWER BEFORE SERVICING OR INSPECTING THE UNIT. FAILURE TO DO SO MAY
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.

[0 2. Unit nameplate data agrees with submittal and ordering information.
| LIFTING
f [ 1. Center of gravity is approximated.
O 2. Proper rigging devices are installed, including slings and spreader bars.
[0 3. Unitis hoisted to its approximate location.
UNIT LOCATION
[ 1. Floor or foundation is prepared to support unit weight and to be level.
[0 2. Sufficient access is provided for unit size, clearances and maintenance access.
[0 8. Foundation or mounting platform is sized for unit, accessories and mounting legs.

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




MOUNTING

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

[ 2. Shipping angles are removed.

[J 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.
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5. All accessories are installed.

FAN MOTOR ASSEMBLY

1. Shafts are properly installed in bearings.
. Sheaves are properly located on shafts.
. Shafts are level and parallel.

. Sheaves are aligned.

. Belt tension is correct.

. Belt is at least 1/2-inch from unit flanges or structural supports.
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. All sheave and bearing set screws are tightened to the correct torques.
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8. Belt guard is installed.

DAMPERS

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

[ 2. Cold deck damper rods are insulated (if necessary).

[ 3. Dampers are set for each zone.

[J 4. Damper operators (furnished by the installer) are installed and adjusted.
INLET VANES

[J 1. Vanes and rod assemblies move freely. Lubricate if necessary.

[J 2. Operators and linkage (furnished by the installer) are installed and adjusted.




DUCTWORK

[0 1. Intake and discharge connections are made with fiexible connection.

®

PIPING

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.

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

2. Unused drain connections are plugged.

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

O
1
[0 3. Spray section piping is complete for sprayed-coil units.
O
[0 5. Supply and return coil connections are made.
[1 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.

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.

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

START-UP

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALL ROTATING PARTS TO STOP COMPLETELY BEFORE SER-
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 in the proper
direction of rotation.

4. As mentioned previously in the Installation section, check
the bearing and sheave setscrews for proper torque settings.

Q 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 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 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 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 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 may cause pre-
mature bearing and shaft failure.

1. Measure the motor voltage and amps 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. Ifthe 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 rods 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 rod, lower the rod V2-inch
and retighten. Repeat for the other rod on the fan.

b. If the unstable condition still exists, repeat Step A.

c. Ifthe 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. Ifthe 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:

100 x { [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.

5. Ifthe 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 vertical
directly on the fan shaft bearing (perpendicular to t?’
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
EDGE l

I ¥2" MINIMUM

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

FAN ASSEMBLY SETSCREWS .

Check and adjust fan wheel, bearing and sheave setscrews
whenever a component is removed or an adjustment is made.
Refer to Table 4 for recommended Torques.
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Figure 53 - Sheave Alignment

FAN WHEEL CLAMPS

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

OTE: On fans that are 20 inches or smaller, the clamps should
be replaced whenever the wheel or shatt 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.

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

FAN BELT TENSION

NOTE: Fan belt tension should be checked at least twice during
the first days of operation, 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
TH FROM ELECTRICAL SHOCK OR MOVING PARTS.

Proper belt tension is required to ensure maximum bearing and
drive component life and is based on fan brake horsepower re-
quirement. Use Chart 1 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 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)

SHEAVE

Figure 54 - Fan Sheave Pitch Diameter

As shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at Y2-inch deflection. Deflection is

determined by dividing the belt span distance by 64, as shown in
Figure 55.

DEFLECTION = BELT SPAN
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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-
‘:ive to the other belts or to belt line. Adjust the belt tension

the correct pounds force and tighten all setscrews to the
proper torques.

SMALL O RING—e 4 | FORCE SCALE

SPAN SCALE
LARGE O RING = g

Figure 56 - Belt Tensioner

For belt cross-section types not given inChart 1, refer to Table 14
and use the following equations to calculate correct belt tension:

STH+K
e 16

where F = force measured in pounds at specific deflection

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

= (fan hp per belt
T = 24,750 x _EE%S%T)

_ (fan pitch diameter)
Belt speed 5

x () x fan rpm (ft/min)

Road, La Crosse, WI 54601."
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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

19.8

Belt speed = 7-% x 3.14 x 983 = 5092

& (262.4 bhp/8 belts) _ 24,750 x 32.8 _
T = 24,750 x 555 05 159.4 Ibs

F=199422_ 11505

_ Belt span (inches) _ 60.9 _ -
A ~ gy 90

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 1 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 of some 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 gease 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 information on this product or other Trane products, refer to the “Trane Service Literature Catalog”, order-
ing number IDX-IOM-1. This catalog contains listings and prices for all service literature sold by Trane. The catalog
may be ordered by sending a $20.00 check to: The Trane Company, Service Literature Sales, 3600 Pammel Creek

JH/DL
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GENERAL INFORMATION

Central Station Climate Changers® 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 at the 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.

The Trane Company
La Crosse, Wisconsin 54601-7599
Printed in US.A.

©American Standard Inc. 1986




START-UP

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALLROTATING PARTS TO STOP COMPLETELY BEFORE SER-
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.

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 rods 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 rod, lower the rod ¥z-inch
and retighten. Repeat for the other rod on the fan.

b. If the unstable condition still exists, repeat Step A.

c. Ifthe 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. Ifthe 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:

100 x { [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.

5. 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: DISCONNECT ELECTRICAL POWER AND ALLOW
ROTATING PARTS TO STOP BEFORE SERVICING THE UNIT
OR REMOVING THE FAN BELT GUARD. FAILURE TO DO SO
MAY RESULT IN PERSONAL INJURY OR DEATH FROM ELEC-
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
[J 1. Inspect air filters. Clean or replace if clogged.

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

. 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 every 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.

[0 1. Checkthatfan bearing grease lines are tight to the bear-
ings so no grease leaks at the connection.

n

. Lubricate fan bearings.

w

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

H

. Lubricate fan motors.

o

. Check sheave alignment and level of shafts.

. Check fan belt tension. Adjust if belts slip. Replace worn
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.
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Inspect steam grid humidifier wrapping. Replace if flow
is clogged.

EVERY YEAR
R e

Inspect electrical wiring for condition. Tighten all
connections.

[0 2. 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.

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

O s

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

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

. Recalibrate the filter manometer.

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

MAINTENANCE PROCEDURES

FILTERS

Table 1 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.

HIGH EFFICIENCY BAG

é ; FILTER MOUNTING TRACK

dlll | DISPOSABLE PRE-FILTER
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3l | MOUNTING TRACK
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ACCESS DOOR MUST BE
FULLY OPEN TO REMOVE
FILTERS

(RIGHT SIDE DOOR SHOWN)

FIGURE 1 - Filter Mounting Track Location (Top View)




TABLE 1 - Filter Sizes and Quantities Per Set

3 1-20x25 2-16x25 2-20x25 — —
6 2-20x25 4-16x25 4-20x25 — —
8 4-16x20 4-20x25 6-20x20 1-24x12 4-16x20
1-24x24
10 4-16x25 6-16x25 6-20x25 2-24x24 4-16x25
12 2-20x20 4-20x25 6-16x20 2-24x12 1-16x20
2-16x25 2-16x25 3-20x25 2-20x20 2-16x25
1-16x20 2-20x20
14 4-16x20 8-16x25 6-20x20 2.24x12 4-16x20
2-20x25 3-20x25 3-20x20 2-20x25
17 6-16x20 8-20x25 3-20x25 1-24x12 6-16x20
2-16x25 9-20x20 3-24x24 2-16x25
21 8-16x20 10-20x25 3-20x25 5-24x20 8-16x20
2-16x25 12-20x20 2-16x25
25 12-16x20 6-20x25 6-20x25 4-24x12 12-16x20
6-16x25 9-20x20 5-20x20
31 7-16x20 8-16x25 8-20x25 10-20x20 7-16x20
7-16x25 12-16x20 12-20x20 7-16x25
35 14-16x25 16-20x25 28-16x25 2-24x12 14-16x25
8-24x24
41 6-16x20 20-20x25 2-24x12 6-16x20
12-20%20 32-16x25 8-24x24 12-20x20
50 7-16x20 28-16x25 15-20x20 7-16x20
14-16x25 35-16x25 14-16x25
63 10-16x25 30-20x25 49-16x25 20-20x20 10-16x25
12-20-25 12-20x25
73 6-20x20 36-20x25 42-20x25 3 =5
18-20x25
86 21-20x25 42-20x25 49-20x25 e =
7-20x20 :

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 1 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 SECTION ACCESS DOOR. FAILURETO
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 must have 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

3-6 Months
1-3 Months
1-4 Weeks

1-3 Months
1-4 Weeks
1-14 Days

Clean, Dry
Dirty, Dry
Dirty, Wet,

High Humidity

Texaco-Multi Fak #2 20 Fto 250 F
Shell Alvania #2 -20 Fto 250 F
Mobil Mobilux #2 -20 Fto 250 F
Exxon Unirex #2 -20 F to 250 F
Texaco Premium RB 20 Fto 250 F
Mobil 532 -20 Fto 250 F
Exxon Beacon -65 F to 250 F
Keystone Keystone 84 H -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 turning 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-

sternal opposite drive side bearings, it will be necessary to
remove unused bearing plate for observation of bearing
grease seal.

CAUTION: Do not over-lubricate bearings. Excessive pres-
sure caused by overlubrication 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.

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

2. 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
! ]
)
o] #3
' O

POSITION

L

P

-

60°
#4 0
#1 O Of#2
:

SET
SCREW

FIGURE 4 - Instruction 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 motor tag or name-
plate. If not available contact the motor manufacturer for
instructions.

To relubricate the motor, complete the following:

WARNING: DISCONNECT POWER SOURCE FOR MOTOR LU-
BRICATION. FAILURE TO DO SO MAY RESULT IN INJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

1. Turnthe 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

R

i

3 Years 1 Year

8-16 Hrs., Clean, Dry 5 Years

12-24 Hrs., Moderate Dirt 2 Years 1 Year 6 Months
Or Moisture

Severe - Very Dirty, High 6 Months 3 Months 2 Months
Temperature

TABLE 4 - Minimum Hex Head Bolt Torques

%" - 20 UNC 4
¥" - 28 UNF 4 7
She" - 18 UNC 8 14
5/16” - 24 UNF 9 16
3%” - 16 UNC 14 24
%" - 24 UNF 16 28
7he" - 14 UNC 30 42
7he” - 20 UNF 35 45
%" - 13 UNC 40 69
" - 20 UNF 47 83
%" - 12 UNC 57 99
96" - 18 UNF 68 118
%” - 11 UNC 86 150
%" - 18 UNF 101 176
%" - 10 UNC 146 254
%" - 16 UNF 173 301
%" - 9 UNC 206 358
%" - 14 UNF 244 422
1"- 8UNC 289 500
17 - 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

NOTE: Tighten bearing 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. Repléce 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.

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 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 setscrews to the proper torques, given in
Table 5.

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
EDGE l

, ¥2" MINIMUM

FIGURE 6 - Minimum Allowable Distance Between Frame Work
dnd Fan Sheave
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FIXED : FIXED
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i

ADJUSTABLE
| | SHEAVE

FIGURE 7 - Sheave Alignment

FAN ASSEMBLY SETSCREWS

Check and adjust fan wheel, bearing 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 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.

On fans that are larger than 20 inches, finger-tighten the three
bolts evenly, then torque down all three bolts evenly, in small in-
crements, to 35 to 40 foot-pounds. Visually check the 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 TYPE A|B|C|DJE

3L

4L| 5L |3V |5V |8V BX | CX [ DX

“K" FACTOR 8 | 1314080 |95

6

6|16 |6|12]|25 18 101

FAN BELT TENSION

NOTE: Fan belt tension should be checked at least twice during
the first days of operation, 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 bearing and
drive component life and is based on fan brake horsepower re-
quirement. Use Chart 1 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 belt (not motor hp)
2. Fan rpm

3. Fan sheave pitch diameter (Figure 8 - found by measuring
where the middle of the belt rides in the sheave)

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

T

PITCH
PITCH DIAMETER

OUTER
SHEAVE
DIAMETER

_

SHEAVE

‘ FIGURE 8 - Fan Sheave Pitch Diameter

As shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at ¥2-inch deflection. Deflection is
determined by dividing the belt span distance by 64, as shown in
Figure 9.

DEFLECTION = BELT SPAN

FIGURE 9 - Belt Tension Measurement

To measure belt tension, use a belt tensioner as shown in Figure
10. Determine actual deflection by depressing one belt with the
belt tensioner and measuring the deflection relative to the other
belts or to belt line. Adjust the belt tension to the correct pounds
force and tighten all setscrews to the proper torques.

FORCE SCALE
SMALL O RING—=

. SPAN SCALE
LARGE O RING = ===

FIGURE 10 - Belt Tensioner
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For belt cross-section types not given in Chart 1, refer to Table 6
and use the following equations to calculate correct belt tension:

=1 TK
F= 16

where F = force measured in pounds at specific deflection

K = constant determined by belt cross-section type
(See Table 6)

=2 (fan hp per belt)
T = 24,750 x oK spead)

(fan pitch diameter)
12

Belt speed = X () x fan rpm (ft/min)

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

Belt speed = 1?—'28x3.14x983= 5092

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

T=24,750x 5093 5002 159.4 Ibs
_ 159.4 + 25 _
F= 16 11.5 Ibs
_ Belt span (inches) _ 60.9 _ o _
Also, D T ~ 64 .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 1 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 of some 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.

1"

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 commercially available chemical coil 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 to properly drain and vent coils when notin
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 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.
Todrain 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 factory-installed 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 of each coil connection. Figure 11 illus-
trates the location of the condensate follower provided at the end
of the stacked coils.

NOTE: Coil type TT is drainable through its supply connection.
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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.

12

. 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.

. 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.

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.

Check the spray float valve and pump pressure. Adjust
the float so that the water level is 1/2-inch below the
overflow pipe.

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.

Clean spray nozzles, if necessary, and check for cor-
rosion. Replace damaged nozzles.

2,
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FIGURE 12 - Sprayed Coil Unit Tank Connections




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 condensing unit service litera-
ture for recommended superheat setting.

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 chart 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 estimated 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.
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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

38 65.6
39 67.1
40 68.5
41 70.0
42 71.4
43 73.0
44 745
45 76.0
46 776
47 79.2
48 80.8
49 82.4
50 84.0




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/driers to ensure proper
flow. Blocked filters may cause floodback to the com-
pressor, damaging internal components.

TROUBLE ANALYSIS

SYSTEM CHECK

Before repairing or replacing any Climate Changer unit or
component, complete the following simple checks. A
trouble analysis chart follows this checklist. For more de-
tailed information on the unit, refer to the Service Guide
available through your local Trane Sales Office.

WARNING: DISCONNECT ELECTRICAL POWER BEFORE
SERVICING OR INSPECTING THE UNIT. DISCONNECT
POWER BEFORE REMOVING OR CONNECTING ELEC-
TRICAL WIRES. ALLOW ALL ROTATING EQUIPMENT TO
STOP BEFORE SERVICING THE UNIT. FAILURE TO DO
SO MAY RESULT IN PERSONAL INJURY OR DEATH
FROM ELECTRICAL SHOCK OR ENTANGLEMENT IN
MOVING PARTS.

[ 1. Electrical power is available to unit.

[0 2. Unit is turned on.

TROUBLE ANALYSIS CHARTS

3. Electrical routing and connections are correct. Refer
to specific wiring diagrams provided on the unit.

. Filters are clean and properly positioned.

. Fan belt is not broken or slipping.

O
O 4
[ 5
[ 6. Fan sheaves are properly aligned.
[0 7. Fanis not hitting housing or inlet cone.
[ 8. Dampers are not stuck open or closed.
9. Ductwork connections are secure and airtight.
. Piping has no leaks.

. Coils are not clogged or frozen.

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: DISCONNECT ELECTRICAL POWER BEFORE INSPECTING OR SERVICING THE UNIT AND ALLOW ALL ROTAT-
ING EQUIPMENT TO STOP COMPLETELY. FAILURE TO DO SO MAY RESULT IN PERSONAL INJURY OR DEATH FROMELEC-

TRICAL SHOCK OR MOVING PARTS.

CLIMATE CHANGER® TROUBLE ANALYSIS

Motor fails to start.

Blown fuse or open circuit breaker.

Replace fuse or reset circuit breaker.

Overload trip.

Check and reset overload.

Improper wiring or connections.

Check wiring with diagram supplied
on unit.

Improper current supply.

Compare actual supply power with
motor nameplate recommendations.
Contact power company for
adjustments.

Mechanical failure.

Determine that motor and drive turn
freely. Check bearings and
lubrication.

Short-circuited stator.

Indicated by blown fuses. Motor must
be rewound.

open.

One phase of a three-phase motor is

Check line for open phase.

Overloaded motor.

Reduce load or replace with larger
motor.




Motor stalls.

Low line voltage.

Check across AC line. Correct volt-
age if possible.

Overloaded motor.

Reduce load or replace with a larger
motor.

Motor runs and then dies down.

Partial loss of line voltage.

Check for loose connections. Deter-
mine adequacy of main power

supply.

Stator shorts when motor warms up.

Replace stator.

Motor does not come up to speed.

Low voltage at motor terminals.

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.

Replace with a 50 cycle motor.

Motor overheats.

Overloaded motor.

Reduce load or replace with a larger
motor.

Motor fan is clogged with dirt, pre-
venting proper ventilation.

Remove fan cover, clean fan and re-
place cover.

Three-phase motor has one phase
open.

Check wiring. Secure all
connections.

Improper line voltage.

Check across AC line. Consult power
company. Step transformer may be
necessary.

Worn bearings.

Replace bearings and seals.

Excessive motor noise.

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.

Rapid motor bearing wear.

Excessive overhung load due to
lover-tensioned drive.

Check belt tension and overhung
load.

Excessive overhung load due to a
lsmall diameter motor sheave.

Replace sheave with larger one.

Loose fan belt.

[Motor is poorly positioned.

Adjust tension.

Worn or damaged belt.

Replace belt or belt set. Check
sheave alignment.

\Worn sheaves.

Replace sheaves.

Short belt life.

Worn sheaves.

Replace sheaves.

Misaligned belt.

Realign drive with MVP sheave set at
mean pitch diameter.

Grease or oil on belts.

Check for leaky bearings. Clean belts
and sheaves.

Belt slipping.

Adjust tension.

Belts rubbing.

Remove obstruction or realign drive
for clearance.

High ambient temperature.

Provide ventilation. Shield belts. Use
gripnotch belts.
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Low coil capacity. (CHILLED
WATER)

Air is bypassing coil.

Prevent bypass with blockoffs.

Coil tubes are blocked.

Clean and unblock tubes.

Incorrect airflow.

Check fan operating conditions.

lincorrect gpm.

Check water pumps, valves and lines
for obstructions.

Incorrect water temperature.

Provide proper water temperature.

Low coil capacity. (REFRIGERANT)

/Air is bypassing coil.

Prevent bypass with blockoffs.

Coil 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.

Check for blockage in distributor and
tubes.

Low coil capacity. (STEAM)

Air is bypassing coil.

Prevent bypass with blockoffs.

Tubes are blocked.

Clean and unblock tubes.

Incorrect airflow.

Check fan operating conditions.

lincorrect steam pressure.

Adjust pressure supply.

Fan does not operate.

Electrical. Check fuses, electrical on-off switch,
overload protector and voltage
output.

Mechanical. Look for broken belts or loose pul-

leys. Make sure the fan blades are
not stopped or obstructed by the fan
housing.

Noisy fan.

Fan hitting inlet cone, cutoff, or
housing.

Center fan in inlet cone. Secure
cutoff in housing. Secure fan on
shaft. Repair or replace damaged
parts.

Drive belts not operating properly.

Adjust belt tension. Check for
matched set. Replace worn or
broken belts and clean oily or dirty
belts.

Bearing is excessively hot.

First start after relubrication. (grease
distribution)

Allow machine to cool down and
restart.

IOver-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.

PRINTED BY PRODUCTION SERVICES — LA CROSSE

For further information on this product or other Trane products, refer to the “Trane Service Literature Catalog", order-
ing number IDX-IOM-1. This catalog contains listings and prices for all service literature sold by Trane. The catalog
may be ordered by sending a $20.00 check to: The Trane Company, Service Literature Sales, 3600 Pammel Creek
Road, La Crosse, WI 54601.
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INSTALLER'S GUIDE

% TRANE

Broc As-zoz

BTA-IN-3
18-AC33D1

1st Printing, 1984

A ZZ/

BTA—B or D CONDENSING UNITS
(36,000 - 72,000 BTUH)

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 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 & PREPARATION OF THE UNIT

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 “APPLICATION MANUAL.”

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.

o TOP DISCHARGE—UNRESTRICTED 5 FT. ABOVE UNIT WITH
UNIT POSITIONED TO AVOID RUN-OFF WATER

12 IN. FROM

STRUCTURE AND
SURROUNDING
SHRUBBERY

\\\\Ti"/}"/’;’//’///

i //—"‘
e W e
ESHRS //j//’j
. /////
~>S — | . e
\\\ S A W ST el
B O | e s T 2
e M S W T o S ol
DN SETN TR T RN |
SO | T T e e e
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PADS SHIPPED WITH

e CONCRETE PAD NO DIRECT

CONTACT WITH STRUCTURE
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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.

If refrigerant charge adjustment is considered necessary, use
the Charge Charts (Operating Instructions) accompanying
the outdoor unit.

OUTDOOR END

UNION NUT
PRESSURE TAP —»

HOLD HERE
TURN HERE
INDOOR END
TURN THIS SECTION HERE 8
HOLD BACK WITH 3
A WRENCH HERE ~©
<
! . A
n
(=]
©
n
%
UNION NUT £
=]
T
)
o

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.

page 2

ATTACHING COUPLING QUIK-ATTACH
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 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.

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-
structions packaged 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 of R-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.

dwg. no. 21A125008 PO6
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NOTE: When the outdoor temperature is below 60°F. and
above 40°F., purge the connecting lines and indoor coil
four times. When the outdoor temperature is below 40°F.,
purge the connecting line and indoor coil five 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 Additional
Suction Liquid Tubing Length | Refrigerant
1-1/8” 3/8” 15’ 5 oz.
1-1/8” 3/8" 25 12 oz.
1-1/8” 3/8" 32 18 oz.
1-1/8” 3/8" 40’ 24 oz.
7/8" 3/8" 15’ 4 oz.
7/8" 3/8" 25 11 oz.
7/8" 3/8” 32’ 16 oz.
7/8" 3/8"” 40’ 22 oz.
7/8" 5/16" 15’ 3 oz.
7/8" 5/16" 25’ 8 oz.
7/8" 5/16"” 32’ 11 oz.
7/8" 5/16" 40’ 15 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.
5/8" 1/4” 15’ -30z.
5/8" 1/4” 25’ 0 oz.
5/8" 1/4” 32’ +2 oz.
5/8" 1/4” 40’ +4 oz.
Tubing lengths in excess of forty (40) feet use the following amount:
1-1/8” and 3/8” uses 3 oz. per each 4 ft.
7/8” and 5/16” uses 5 oz. per each 10 ft.
7/8"” and 3/8” uses 7 oz. per each 10 ft.
3/4" and 5/16" uses 4 oz. per each 9 ft.
5/8" and 1/4” uses 1 oz. 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.

dwg. no. 21A125008 PO6

F. ELECTRICAL CONNECTIONS

WARNING: When installing or servicing this equip-
ment, ALWAYS exercise basic safety precautions to
avoid the possibility of electric 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. OPERATIONAL AND 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. COMPRESSOR SUMP HEAT

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)
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FIELD WIRING DIAGRAM FOR BTA WITH
FURNACE (TRANSFORMER IN FURNACE)

HEATING - COOLING
THERMOSTAT MO!
AY28X092 OR AYZBXIOS

SAIL SWITCH HUMIDISTAT

(%}

GROUNDING OF EQUIPMENT MUST COMPLY WITH

MODEL AY28XII9
POWER % (MOUNTED IN RETURN AIR DUCT)
SUPPLY (‘5 2
v FE ) | 2 HOT
GJ : o = TO 115 VOLT POWER SUPPLY
) ————— w | NEUTRAL
' : 3 l___ _Il@i
l < POWER HUMIDIFIER SAIL SWITCH §
u'il z (OPTIONAL) HONEYWELL MODEL S688A
e Sy w (MOUNTED IN RETURN|AIR DUCT)
AIR CONDITIONING &z - !
OUTDOOR SECTION :
WITHOUT 8
TRANSFORMER '
X NEUTRAL § TO 115 VOLT POWER SUPPLY
SEE NOTE 4 | ==
ELECTRONIC AIR
CLEANER (OPTIONAL)
BLACK \1 WHITE
! ALTERNATE AIR CLEANER HOOKUP
' 29 o Lo
NOTES: CI:— i e a aroaxoas _INEUTRAL }ro 115 VOLT POWER SUPPLY
1. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT Gsnao‘%ao L-' - I
NAMEPLATE(S). A @ ELECTR-ON—IC AR I
2.LOW VOLTAGE (24V.) WIRING MUST BE NO. 18 - .. CLEANER (OPTIONAL)
A.W.G. MINIMUM _L

LOCAL CODES e
4. MAXIMUM EXTERNAL LOAD SHALL NOT EXCEED 25 TO N3V, IPH, BOHZ s 24 ¥ ] FIELD WIRING
VA POWER SUPPLY e LINE V.
=esinnl 2N, } FACTORY WIRING
= eseme LINE V.
From Dwg. 21B308116 Rev. 0
FIELD WIRING DIAGRAM FOR BTA WITH BWV,BWH
BWE-C AIR HANDLERS, NO SUPPLEMENTARY HEAT
TO 230V
POWER SUPPLY
PER LOCAL CODES
A
NOTES:
1. POWER WIRING AND GROUNDING OF EQUIPMENT ROON
MUST COMPLY WITH LOCAL CODES. | THERMOSTAT
2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT | GIY[R|W h
NAMEPLATE. : --!5-
3.LOW VOLTAGE WIRING TO BE NO. 18 AW.G. éj
MINIMUM CONDUCTOR 8l Y [eCosEROL
4. USE COPPER CONDUCTORS ONLY. ‘.;: ¢
o_ ‘»
I
| , 1
e Tty = e 9 R §
0 D SECTION —‘ I’ ; e
¢
! Y- R__f—ﬁ Iv/ S
| 8 | T
| W, :
7’} W, |
4 -k 1/ 8
| e AIR HANDLER
TO POWER suwu{ b
PER LOCAL CODES
1 IR
----- 24V. | racToRy
24v. | FIELD
— INE V.| WIRING

From Dwg. 21B126333 Rev. 1
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FIELD WIRING DIAGRAM FOR BTA WITH
BWV,BWH-A or P AIR HANDLERS

NOTES:

ROOM THERMOSTAT
AY28X092 OR AY28X105

TO POWER SUPPLY PER

LOCAL CODES & AS DEFINED

IN FIELD WIRING TABLE
R

S
g nT

1. POWER WIRING AND GROUNDING OF EQUIPMENT NACOBE R| srgu“l: ;Ergn;:n §'

MUST COMPLY WITH LOCAL CODES. |11 |  ON WIRING DIAGRAM 3
2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT FIELD . ns 2 =

NAMEPLATE. ADDED

JUMPER

3. LOW VOLTAGE WIRING TO BE NO. 18 AW.G.

MINIMUM CONDUCTOR.

SUPPL. HTR. =

4. USE COPPER CONDUCTORS ONLY. | CONTROL BOX
5. POLARIZED PLUG SECTIONS PM-A AND PF-8 | |

ATTACHED TO HEATER CONTROL BOX. SECTIONS R] PM-A PF-8

1-PF AND 2-PM FACTORY WIRED INTO AIR HANDLER. Y4 |-PF 2-Pu
6.IF ODT IS NOT USED, THEN CONNECT APPROPRIATE 0.D. SECTION R !3557 0 SEE NOTE 5

JUMPERS FROM W1 TO W2 AND W3 ON LVTB. (SINGLE SPEED) g e Yl
7. TO USE LOW AMBIENT COOLING KIT BAY28X123B Lo 6 AIR HANDLER

ON 3 PHASE MODELS, "R LEAD MUST BE 8_AQ : T |

CONNECTED TO "Y" LEAD IN ORDER TO SUPPLY - Wi |

CONTROL VOLTAGE FOR KIT. SEE NOTE 6

00T-1 R g
1»«; o =
007-2
191 :L? o INTER-COMPONENT WIRING
——————— 24 V. FACTORY
T8 ot 5 - I ———m—m——= LINE V] WIRING
SUPf . o s FIELD
PER LOCAL CODES e LINE V.f WIRING
':_

From Dwg. 21B131067 Rev. 1

FIELD WIRING DIAGRAM FOR BTA WITH

BWV,BWH-P AIR HANDLERS AND SUPPLEMENTARY HEATERS (OVER 48 AMPS)

NOTES:

i

2

w

»

o

o

~

8.

ROOM THERMOSTAT
AY28X092 OR AY28X105

[ TzIWI eI YIR]

TO POWER SUPPLY PER

LOCAL CODES & AS DEFINED

IN FIELD WIRING TABLE
(ot

PER LOCAL CODES

REQUIRED
FOR 3 PH

gr=

POWER WIRING AND GROUNDING OF EQUIPMENT SET "HA" PER CURRENT REQUIRED
MUST COMPLY WITH LOCAL CODES. THRU W1, W2, W3, SHOWN FeR 3P

BE SURE POWER SUPPLY AGREES WITH EQUIPMENT ON WIRING DIAGRAM }—] d b

NAMEPLATE. FIELD

. LOW VOLTAGE WIRING TO BE NO. 18 A.W.G. MINIMUM ADDED
CONDUCTOR. JUMPER

. USE COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS PM-A AND PF-B 66664
ATTACHED TO HEATER CONTROL BOX. SECTIONS 1-PF pom
AND 2-PM FACTORY WIRED INTO AIR HANDLER. SUPPL. HTR. “=

. IF ODT IS NOT USED, THEN CONNECT APPROPRIATE CONTROL BOX
JUMPERS FROM W1 TO W2 AND W3 ON LVTB.

. TO USE LOW AMBIENT COOLING KIT BAY28X123A ON PM-A PF-B
3 PHASE MODELS. “R" LEAD MUST BE CONNECTED |-PF 2-PM
TO "Y" LEAD IN ORDER TO SUPPLY CONTROL
VOLTAGE FOR KIT. 0 D SECTION S—EE SEE NOTE s
THESE PLUGS NOT USED IN THIS APPLICATION. T pdly _R _NOTE?

Ll T AIR HANDLER
B8_A0 FIELD ADDED
JUMPER —
SEE NOTE 6
00T-1 Xk o] [5eF
SEE NOTE 8
00T-2
XX '3—_ o INTER-COMPONENT WIRING
——————— 24 V. FACTORY
— menimesam e LINE V.f "WIRING
TO POWER SUPPLY 24V FIELD

e LINE V.f* WIRING

From Dwg. 21B130729 Rev. 3
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FIELD WIRING DIAGRAM FOR BTA WITH BWE-C1
AIR HANDLERS AND SUPPLEMENTARY HEATERS

NOTES:
1. POWER WIRING AND GROUNDING OF EQUIPMENT MUST COMPLY WITH LOCAL
CODES.
2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT NAMEPLATE.
3. LOW VOLTAGE WIRING TO BE NO. 18 A.W.G. MINIMUM CONDUCTOR. Y e
DEFINED IN FIELD
4. USE COPPER CONDUCTORS ONLY. VRIS TABLE
5. POLARIZED PLUG SECTIONS PM-A AND PF-B ATTACHED TO HEATER CONTROL BOX. T 1
TIONS PF-A AND PM-8 FACTORY WIRED INTO AIR HANDLER.
SEcTIoNS 0 ROOM THERMOSTAT fubd (0
6. IF ODT IS OMITTED, THEN CONNECT APPROPRIATE JUMPERS FROM W1 TO W2 AND Av28X092 OR L
oNLTE . AY28X108 =
wa : WA SETTING PER W, Wi,y ] iZ 1
7. TO USE LOW AMBIENT COOLING KIT BAY28X1238 ON 3 PHASE MODELS, “R" LEAD AES 0 HIR TG DI [ 17’.’,.
MUST BE CONNECTED ON *'Y"' LEAD IN ORDER TO SUPPLY CONTROL VOLTAGE [ TzIwIeT¥R] GROUNONG
FOR T FIELD SUPPL. HEATER I
| CONNECTED 4~ 7|~p CONTROL BOX :
JUMPER ~1 4 '
! PM-A —
L -8
Y 32 7]
0.D. SECTION Tl ol SEE NOTE S
b3 R - [v]
T TeY \ 1S i
' \ ¥ '
] i " .y
] L)
N F ] ]
0DT-1 ‘\ /‘ L iw
e I (8] AIR HANDLER
00T-2 e
' r.;’sa NOTE €
! ANTER-COMPONDNT witie
TO POWER SUPPLY ———== 24V. | racromv
PER LOCAL CODES B——— L
tev. | mEo
—— LI V. [ WIS
From Dwg. 21C126746 Rev. 2
NOTES:
1. POWER WIRING AND GROUNDING OF EQUIPMENT MUST 8. CAUTION:
COMPLY WITH LOCAL CODES. IF THREE-PHASE HEATERS ARE USED IN SINGLE PHASE wp gg&";‘;ﬁg
2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT WEDODS 200 o, TE 1200, DUNOT: CONNEGT PR DERAMATE DEFINED IN FIELD
RAMEPLATE. POWER SUPPLY MUST BE PROVIDED TO AIR HANDLER IN WIRING TABLE
ACCORDANCE WITH AIR HANDLER WIRING DIAGRAM. 1 '
3. LOW VOLTAGE WIRING TO BE NO. 18 A.W.G. MINIMUM N
CONDUCTOR. ROOM THERMOSTAT 1 : _
4. USE COPPER CONDUCTORS ONLY. :y::’:‘(ol:sz = 1 T L !
5. POLARIZED PLUG SECTIONS PM-A AND PF-B ATTACHED TO ""'fvss‘&‘“f.rm%‘”mx’& | £
HEATER CONTROL BOX. SECTIONS PF-A AND PM-B FACTORY . - : S N 17;'
WIRED INTO AIR HANDLER. 1[2|W|GIY]R GROUNDING.
= LEAD
6. IF ODT IS OMITTED, THEN CONNECT APPROPRIATE JUMPERS FIELD SUPPL. HEATER !
FROM W1 TO W2 AND W3 ON LVTB. | CONNECTED | ™b CONTROL BOX !
JUMPER 1 -1 1

. IF AIR HANDLER DOES NOT HAVE EDC, THEN CONNECT THIS
LEAD TO TERMINAL "Y' ON LVTB.

7 3 ; PM-A
9| ; & PF-B
'-§ (NOTE 7) S PF- -8
—— - 1 = d
R
- _RR A 5 SEE NOTES 588
0.D. SECTION Y - { \ Y
1
=b G
8y [ | T i
1 ! 4 =
i | A =
0o be— J | |
0DT-1 A b
. l A L AIR HANDLER
o VT8
' nszs NOTE 6 /
1 INTER-COMPONENT WIRING
—==== 24V. ) Facronv
TO POWER SuPPLY | | cmoee LINEY,] WIRING
PER LOCAL CODES
b 24 V. FIELD
— L INE V. [ WIRING

wil
From Dwg. 21C126783 Rev. 1
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1 Sump Heatd
2 Indoor Fan Operation X
3 Cooling Operation X X X X
Check Performance & X X X X
4 Charge < USE CHARTS ATTACHED TO O.D. UNIT e
5 Heating @ l I X I X I l X® ]
6

|

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;

y

.l o

o O

Refrigerant Line, Leakchecked ........... ... . . .. i [1]
Suction Lines and Fittings properly insulated ............. ... ... ... . ... . .. ..., [1]
Have all Refrigerant Lines been secured and isolated properly? .................... -
Have passages through masonry been sealed? if mortar is used,

prevent mortar from coming into direct contact with coppertubing.................. [ ]
Indoor coil drain line drains freely. Pour water intodrainpan ....................... [ ]
Supply registers and return grilles open and unobstructed ........................ []
D AT T R YN N L o R R A P [1]
Thermostat thermometer accuracy. Check against a

reliable thermometer. Adjust per instructions with thermostat ...................... []
Is correct speed tap being used? (Indoor blowermotor) ............ ... ... ... ..... []

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.

page 8

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.

Start-Up Time A.M./P.M. Power AppliedTime____ A.M./P.M.
Time Lapse Hours Minutes.
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.
Except as required for safety while servicing: DO NOT OPEN SYSTEM DISCONNECT
SWITCH.

After completing above procedures, turn to page 7 for Operational checkout of
system(s).

The Trane Company
Dealer Products Group* Troup Highway Tyler, TX 75711

R.
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[] Tab page did not contain hand written information

m Tab page contained hand written information
*Scanned as next image

Confidential Records Management, Inc.
New Bern, NC

1-888-622-4425
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£ TRANE

INSTALLER'S GUIDE

Hpe As-=3L
18-AC30D5

XE 800 o
778 CONDENSING UNVITS
(712,000 — 24,000 NOMINAL BTUH)

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-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 con-
densing unit).

- e

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.
22-3040 Tab 18 in “APPLICATION MANUAL.”

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

CONTROL N
T

COVER

PADS SHIPPED WITH
CONDENSING UNIT

CONCRETE PAD NO DIRECT
CONTACT WITH STRUCTURE

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 difficult 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 PO1
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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
BEFORE ROUTING COPPER TUBING.

7. Route the tubing making all required bends and properly
seeure 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).

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 of hoses and complete evacua-
tion of all lines leading to sealed system can be accomplished
by placing a “T” in manifold center hose and connecting
branch hose to cylinder of R-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

OUTDOOR END 1
e SRR coil to tank pressure of R-22 supply.

PRESSURE TAP —» 11. Close valve on R-22 supply eylinder. Close valves on man-

ifold gauge set and remove refrigerant charging hoses.
:2 If refrigerant lines are to be field fabricated or if precharged
L ] lines have been altered in length, it will be necessary to adjust
HOLD HERE refrigerant, to the system upon completion of installation. Use

S the following table for recommended amount.
8
INDOOR END 3 Tubing Size
TURN THIS SECTION HERE E Suction Liquid Tubing Lengths Refrigerant

HOLD BACK WITH > 5/8" 1/4" 15 20z.

AWRENCH HERE i 5/8" 1/4" 25' 5o0z.

3 5/8" 1/4" 32' 7oz

2 g V] 5/8" 1/4" 40 90z.

g 3/4" 5/16" 15' 20z.

3 3/4" 5/16" 25' 70z.

UNION NUT = 3/4" 5/16" 32 100z.

3/4" 5/16" 40’ 130z.

: 3 . Tubing lengths in excess of forty (40) feet.
5. Advance the union nut another 1/4 turn. This final turn is 573”2,“, 19/4,, uses 1 oz. per e‘;(ch z ft.
necessary to insure a proper metal seal of the coupling halves, 3/4' and 5/16' uses 4 oz. per each 9 ft.

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
important. Undertightening or overtightening will resuit
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 of completed indoor Quik-Attach
coupling installation.

page 2

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 of electric shock.

dwg. no. 21A140840 PO1
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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 AM./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 of the 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
TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED
NOTES: ROOM THERMOSTAT IN FIELD WIRING TABLE
1. POWER WIRING AND GROUNDING OF AY28X092 OR AY28X105 —
EQUIPMENT MUST COMPLY WITH LOCAL CODES. TT2TWTGTYTR] SET "MA"PER CURRENT
2. BE SURE POWER SUPPLY AGREES WITH THRU WI, W2, SHOWN
EQUIPMENT NAMEPLATE. ——»\:) ON WIRING DIAGRAM
3. LOW VOLTAGE WIRING TO BE NO. 18 AW.G. FIELD 1 —
MINIMUM CONDUCTOR. ADDED
4. USE COPPER CONDUCTORS ONLY. JUMPER J
5.TO USE LOW AMBIENT COOLING KIT LA
BAY28X1238 ON 3 PHASE MODELS, “R" LEAD —
5 s | SUPPL. HTR. =
MUST BE CONNECTED TO “Y" LEAD IN ORDER
TO SUPPLY CONTROL VOLTAGE FOR KIT. ! CONTROL BOX :
7] PM-A
T]" 1-PF-
0. D. SECTION SEE V] SEE NOTE 5
(SINGLE sPeED)  — - — MOTE7 6]
= S AN {"\ T AIR HANDLER !
8 L
801 T Z}SEE NOTE 6
L B
=
oDT-|
Lo
799 ;j?_ INTER-COMPONENT WIRING
——————— 24 V. FACTORY
70 POWER SUPPLY —J I _______ LINE V./ WIRING
PER LOCAL CODES | < i EINE v, Hg'l"?s
-:_ From Dwg. 21B131075 Rev. 1

dwg. no. 21A140840 PO1
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INSTALLER'’S GUIDE

POWER

NOTES:

1. BE SURE POWER SUPPLY AGREES WITH
EQUIPMENT NAMEPLATE(S).

2. LOW VOLTAGE (24V.) WIRING TO BE NO. 18
AW.G. MIN.

3. GROUNDING OF EQUIPMENT MUST COMPLY WITH
LOCAL CODES.

4. MAXIMUM EXTERNAL LOAD SHALL NOT EXCEED
25 VA.

5. TO USE LOW AMBIENT COOLING KIT,
BAY28X123B, ON 3 PHASE MODELS, "R LEAD
MUST BE CONNECTED TO Y"' LEAD IN ORDER TO
SUPPLY CONTROL VOLTAGE FOR KIT.

SUPPLY {_,_. -

FIELD WIRING DIAGRAM FOR TTB WITH A FURNACE

NOTE 5

AIR CONDITIONING
OUTDOOR SECTION
WITHOUT
TRANSFORMER

SEE NOTE 4

INTER-COMPONENT WIRING

24 V.
LINE V.f WIRING

See————— FIELD
e LINE V.f” WIRING

FACTORY

4 |Y |G|WI|R
o P
je DD D
|l SN |
g Lo BN
I'|@ GREEN/BLACK ; I _!
gy T El 9
E‘J :a‘ | E_{ @
—'_—I——————-— —L_-
l— |1 1 | | _I
1 ]
1 I
: BLACK'\ fWHITE I'
| o ey
i 051 :

R P Enith ]

FURNACE
JUNCTION
BOX

— 2
- oc
=

- =1

o w

x =
&—y—l

TO 115 V., | PH., 60 HZ.,
POWER SUPPLY PER
LOCAL CODES

From Dwg. 21B308116 Rev. 5

GAS LINE
ONE SHOT COUPLING
MALE HALF, —11

TTB712-724 OUTLINE DRAWING

LIQUID LINE
ONE SHOT COUPLING

MALE HALF,-6
£ Dla. HOLE FOR POWER
/8 wiRiNG

y
| -2% 3 /o
: 2 's 7] — J 0. HoLe wirw
2 | GROMME
o der | REE
5 NG A | R
s R
|
7 L =—f = == o g
=11
H
s REAR

MOUNTING PAD

From Dwg. 21D125641 Rev. 8

dwg. no. 21A140840 P01
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECTS CI.OSED (ON)

lndoor Tharmostnt Gwmnonem Operation
Switch Scttmg T .
Indoor | Outdoor |, : Con. | T
it:? System Switch Fan Swntch Blower l:;la:s Cornn:'::s. Sum: c;l':a;
To Check Off |Cool®Heat® Auto | On Sa « e On

1 Sump Heat(®@ X X X
2 Indoor Fan Operation X X X X
3 Cooling Operation X X X X X

Check Performance & X X X X X
4 Charge e USE CHARTS ATTACHED TO O.D. UNIT >
5 Heating @ [ Poe-X T 6 | X0 4 X X
6 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.

(@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

B N

e

against the following list;

Refrigerant Lige, LeatkcEhetked . i ..oh i BB i S0 P o s U
Suction Lipes.and Fittings.properiyiinsulabed: . .. .-, ... .0 . o oo o o e e S
Have all Refrigerant Lines been secured and isolated properly? .................... il
Have passages through masonry been sealed? If mortar is used, prevent

mortar from coming into direct contact with coppertubing ......................... [ 1]
Indoor coil drain line drains freely. Pour water intodrainpan ....................... [1]
Supply registers and return grilles open and unobstructed ........................ [ 1]
MGl Gir O INEEARO . . s« Voo Sl o o s s A0 e e S P o w i [1]
Thermostat thermometer accuracy. Check against a reliable thermometer.

Adjust per instructions withithermostat . . ... ... ..ottt inriirernnesanens L
Is correct speed tap being used? (Indoor blowermotor) ........................... [ ]

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.

;i

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).

Library Service Literature
Product Section Unitary
Product Split Systems A/C - Condensing Units
Model TTB
Literature Type Installer's Guide
Sequence
Date June 1987
gfaz,f,’,f;'g,ﬁ,f Gorg:/f .ty File No. SV-UN-S/S-TTB-IN-2 6/87
Troup Highway Supersedes
Tyler. TX 75711 Ordering No.

© American Standard Inc. 1987

page 6
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% TRANE

Air Conditioner
Model: BTA0O48D300A0

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® 232
Br.Cir. — Max. (Amps) 35
Prot. Rtg. (Amps) 35
Noise Rating No.@ 8.6

COMPRESSOR Climatuff™
No. Used — No. Speeds 1—1
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 Propeller
Dia. (in.) — No. Used 22 —1
Type Drive / No. Speeds Direct — 1
CFM @ 0.0 in. w.g.® 4600

No. Motors — HP 1—050
Motor Speed R.P.M. 1075
Volts/Ph/Hz 200/230/1/60
F.L. Amps — L.R. Amps 28 —84

OUTDOOR COIL — Type Spine Fin™
Rows — F.P.l. 1—20
Face Area (sq. ft.) 195
Tube Size (in.) 1/2
REFRIGERANT

Lbs. — R-22 (0.D. Unit)® 10 Ib. 8 0z.
Factory Supplied ~ Yes
Line Size — in. 0.D. Gas® 1.12
Line Size — in. 0.D. 0.38
DIMENSIONS

Outdoor Unit — Crated (in.)
WEIGHT

Shipping (Ibs.)

Net (Ibs.)

» Rated in accordance with A.R.l. Standard 210.

2 Rated in accordance with A.R.l. Standard 270.
PR

& \
/ \ 2

SAFETY NOTICE

HxWxD ;g:
39-3/16 x 32-7/16 x 34-3/16 178 32

L/
BTA-SF-13AA

S 23
REDDI FACTS

Library Service Literature
Product Section Unitary
Product Split System A/C
Model BTA
Literature Type Service Facts

13AA
Date March 1987
File No. SV-UN-S/S-BTA-SF-13AA 3/87
Supersedes

Sequence

Ordering No.

OPTIONAL EQUIPMENT

OPTIONAL EQUIPMENT FOR OUTDOOR UNITS
Indoor Thermostats —
Horizontal, Heat/Cool Only w/ Manual
Switchover
Vertical, Cool Only w/Fan Switch
Vertical, Heat/Cool w/Manual Switchover
Horizontal, Heat/Cool
Outdoor Thermostat Kit
Includes Thermostat AY28X125 and Mtg.
Brkt., for 46°F. to -10°F. (Adjustable)
Evaporator Defrost Control Kit Needed for
Cooling Operation Between 55° and 40°
Head Pressure Control Kit
Head Pressure Control Kit
Coupling Kit — 7/8" Tube (90° Bend),
-11 Coupling, 3/8" Tube -6 Coupling
Coupling Kit — 7/8" Tube -11 Coupling,
3/8" Tube -6 Coupling
Coupling Kit — 1-1/8" Tube (90° Bend),
-11 Coupling, 3/8" Tube -6 Coupling
Coupling Kit — 1-1/8" Tube -11 Coupling,
3/8" Tube -6 Coupling

BAY28X125A
AY28X79
BAY28X123B
BAY28X123C
BAY71X103
BAY71X104
BAY71X105

BAY71X106

TUBING INFORMATION

Tubing Sizes Additional
m Tubing Length Refrigerant

40
Tubing lengths in excess of forty (40) feet use the following amount:
1-1/8" and 3/8" uses 3 oz. per each 4 ft.

@ Calculated in accordance with National Electric Code. Suitable for use with HACR circuit breakers or fuses.

tandard Air — Dry Coil — Outdoor.
his value approximate. For more precise value see unit nameplate and service instruction.

® Max. linear length 80 ft; Max. lift - Suction B0 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.0.E. test procedure.

RECONNECT ALL GROUNDING DEVICES

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, NORCANIT ASSUME ANY LIABILITY IN CONNECTION
WITH ITS USE.

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.

DISCONNECT POWER BEFORE SERVICING

P.1. 3/87

© American Standard Inc. 1987

The Trane Company
Dealer Products Group+ Troup Highway -« Tyler, TX 75711

Dwg. No. 21A136821 PO1
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P Primary Causes S Secondary Causes

p[ pp] PAR’ ‘c SCHEMATIC DIAGRAM BTA048D300A0 WIRING DIAGRAM LEGEND
coMPONENT QTY DESCRIPTION CATALOG # TO SEPARATE 230 v., 3 PH., 60 NI-AW‘EI SUPPLY PER LOCAL CODES NOTES: = £ui e = v R = o T
= oy ! 1. LOW VOLTAGE (24 V.) FIELD CONTRO! B COLOR OF WIRE
Capacitor (CF) 1 | 5MFD, 370V WG20X26 ;'D { H WIRING MUST BE NO. 18 AWG l_ e : R R = ["] ggbgg BK/BL Black Wire with Blue Marker
Coil, Outdoor 1 | Replacement WWB88X230 MINMUM. | e G
7 § i 2. USE COPPER CONDUCTORS. IF : I e egl] —[E]@]L] ! COLOR OF MARKER
Compressor 1 | CTS0HK3A: FLA 20.0 LRA 117.0, Order by 4 ALUMINUM OR COPPER-CLAD o = - g BK Black RD Red OR Orange
Wind. res. @ 77°F. = .624 Ohms unit 7 el ws-2 ALUMINUM POWER WIRING IS R g _r-l_ls r 0 - BL Blue WH White | GR Green
Internal Line Break Opens on rise in winding temp. - model # I i USED, CONNECTORS WHICH P23 = . TR BR Brown | YL Yellow | PR Purple
(IOL) Resets in 30_90 min, 3 s " b MEET ALL APPLICABLE COE?:..SE ..:: é ————' '—— A BK/BL gl g(’ |
Internal Press. Relief Open on 350% diff. between Ll p s 1 B iy e = o 5 ‘—| < SYMBOLS  L.V. Wiring Factory —— —Field
(IPR) high & low side pressure e {p\,‘% = 1 ¢ R b kot Up Ly 4 49 a . H.V. WIfiNG ammmmmm FACIOTY == m e Fild
s e z ) L.V. Wiring —x— [ Field Installed
Contactor (MS) 1 [ Type DPST, Contacts 240V, FLA 25.0, LRA | WW24X138 S /0 BN rippce &% 3. TO USE WITH APPROVED I l ; H.V. Wiring ==x == | Factory Wiring
125.0, Coil 24V, .95 A.In., .53 A Hid., Ao no 202 auaex o [N ] Lt e AELEMENTARVIEATERS, SE B T etac
HYTB-I . 7 WIRING DIAGRAM ON o
#3ARRBFE4 -':r\!anoma oF wre-3 [ #-1 SUPPLEMENTARY HEATER | L Ground o Terminal
Drier 1 | Suc. Line w/Sweat Fit., 30 Cu. In., WW22X70 AV LA 2 CONTROL BOX. ‘ . Junction [0 Terminal Board
1%"x1%" IAEINEATEY 4. RELAY ACCESSORY BAY24X042 o
i) Pl MAY BE USED WITH THIS UNIT. ] O Wire Nut or Connector °<)\‘o Contact (SPDT)
Drier 1| Liq. Line w/Sweat Fit., 8 Cu. In., %" X %2 [ WW22X101 e s " -5 35 A K ediiie it
Fan i ﬁBt:aSe. 22" Dia., 1/2" Bore, 30° CW  *| WW73X79 r e e "z‘—"‘“’"——*r-_m %l é - S22 Sk Capacitor oo Motor Winding
ub Up L] r—‘J' i \ ' Inpoor Ll RO <+ Contact
____________________ ) (N.O)
Motor 1 1208/230V, 60 Hz., 1 Ph., WW94X316 el HEATING- Emr?'"?- U 1 Internal Overload Protector
' Closed Shell, CCW, 1125 RPM, B co0LINg [ ST i N
.. 1/2 HP, 1-Speed, FLA 3.0, Lo iy i *XL™® Pressure Sensing Switch
LRA 12.0, Ball Bearings, i oo o et e i s oh U o onam— 0.0 ) AV~ Resistor or Heating Element
WB'T:"t‘g xﬁ"slaenﬁes/—s‘zoghms @ TTE! MAX. LOAD IS v.ALA 24v. YYERHIIALSEIDI:$ :tl;:tsu;: WIJSTFLEHPEF'Q"BSL&LED ¥ o TEEACK _\M!T.R = CF Fan Capacitor
. to White 6. i WITH SELF GENERATING PILOT) BHWOO09AI00B H
3 CN Wire Connector
Brn. to Blk. 72.7/62.5 - RNy Pl e -~ * THERMALLY PROTECTED INTERNALLY CPR Compressor
Relay, Sump Heater *| 1 | Type SPDT, Contacts 230V, FLA 5.0, *| WW24X158 NOTE =< L veLom HVTB High Von()zxge|Te(rjngnal Board
(SR) LRA 15.0, Coil 230V., 177 A.ln., ;:::Efl:;Alsuzr:?;cgdls;:;::?av ! LR o ILCI;lE:O ILn(:a"I?rlessv:rreoéut (S?}tedor
204 HO, FIC Sk T Ll g - T o LVTE  Low Voltage Terminal Board
Slinger 1 | 1/2" Dia. Bore WW72X67 hsdg (slomprﬁss;t:(re M;g: Contactor
ump Heater y
Sump Heater 1 | 230V, 65 W., Res. Heater, Cart. Type WWO08X65
Switch, Low Pressure | 1 | Cut-Out Pressure: Opens @ 8 + 4 PSIG, | WW26X90 From Dwg. 21D135817 PO1
Cut-Out (LPCO) Resets 25 + 7 PSIG,
#20PS100BE025G008D, T.I.
Thermostat 1 | AY28X92, Heat/Cool, Manual, Horizontal | WY28X92
1 | AY28X104, Cool only, w/Fan WY28X104
el REFRIGERANT CIRCUIT
1 | AY28X105, Heat/Cool, Manual, Vertical WY28X105
| 1 | BAY28X182, Single Stage, Heat/Cool *| WW28x182 TROUBLESHOOTING CHART — WHAT TO CHECK Flewo merauteo
*New Part - Set Up Within The Last 18 Months TUBING
INDOOR i i OUTDOOR
: " . SECTION i SECTION
Parts List For Optional Head Pressure Control Kit !
BAY28X123B&C SISTEREN LIS = il
l SUCTION
BRAZE CONN.! /“NE
|
Auto Transformer 1 | Carson #6131; @ 230V, Red 116.0 VAC, | WW32X57 E
Orange 134.5 VAC, Yellow 200.0 VAC, e ! ]_ 0UTDOOR
@ 460V, Red 232.0 VAC, Orange VALVES Lo | COMPRESSOR
REFRIGERANT CIRCUIT
273.0 VAC, Yellow 400.0 VAC — ‘ INDOOR P£€T€§§§‘fm
¢ Fuse *[ 1 | 5Amp, 600 Volt *| WW23X195 Liquid Pressure Too High P S|P|S S M
g’:ﬁg&:’ég& Liquid Pressure Too Low S|P s|s S é
\ Pressure Switch 1 | #20PS104DF280K160R, Opens @ WW26X79 Suction Pressure Too High ) PP S|P
(HPCO) iB(: oiP]s?GPSIG, Closes @ 160 i Prasoirg o Low N slepls ‘{ Liguio - DISCHARGE
_ < £= e SRR
Relay, (ODFA) 1 | Type SPDT, Contacts 240/480V, WW24X70 Liquid Refrig. Floodback TXV System M o wuvs i,
FsLif/%ﬁLl':A ‘;%//1;' iﬂ,ﬁ‘v' Liquid Refrig. Floodback Capillary Tube System P s|s s|ep — EALE couny From Dwg. 21C134403 Rev. 0
#R8222B-1158 1.0. Coil Frosting P P|S ' '
T 240V, 180 LRA, a
Rejay(O0FD) ] er gg?z 4\(,: O%t?gti'm?_ Py i?ng : o0 [ww2eax1s7 Compressor Runs Inadequate or No Cooling P S S-|:P:| S SERVICE TIPS
50-60 Hz, P&B #PRD11AG1-24V ELECTRICAL
o o . . . . .
Thermostat (OFTA) 1 3{2’2:3%1?1: kogpens @556° £ 6°F., | Ww28X119 Compressor & 0.0. Fan Do Not Start plp sleplelep On this and other cooling only machines high side
Sl —— o AT i i e - 4°p [ pressure is taken downstream of the condenser and
Thermostat (OFTB) 1 aiggggggcize?gens @35° £ 6°F., | Ww28X120 Sressyr RO ot S e liquid line drier. In the event of a restriction of either of
— 0.D. Fan Won't Start P P these two components, charge can be added to cause
Compressor Hums But Won't Start P PlP|P|S the high side press to agree with the performance
chart. However, discharge pressure becomes signif-
Com I 0L P P PP S P S S S 2 S i p A ¢
Y a0 icantly higher, possibly causing the IPR to trip.
1.D. Blower Won't Start PlS S|P P



S de—=4,

PERFORMANCE CURVES —BTA048D300A0 with Indoor Unit BXAO48D300A; BXA748P3HPA. All data at Indoor

CFM 1600. (With Interconnecting Lines of 1-1/8’" 0.D. Suction and 3/8’ 0.D. Liquid)
BXA048D300A BXA748P3HPA
- Cooling with Capillary tubes _ Cooling with Thermal Expansion Valve ALTERNATE INDOOR UNITS
= = 400 . COOLING WITH
v 400 NDODR ENTERING I wn INDOOR ENTERING CAPILLARY TUBES
a ARSI, A H Q. 35 UPPER CURVE IS 71°F 2 CORR. PRESS.
— 350 5wer SURvE 13 Bot = e INDOORUNIT  CFM S L
L (] *BXAO48A200A 1600 0 0
o 300 o 300 BXFO4BA200A 1600 0 0
=1 BWH748A100A 1600  +3 +10
L% 250 a 250 0 BWV74BAT00A 1600 +3 +10
11
n n AT COOLING WITH
g 200 E 200 THERMAL EXPANSION VALVE
*BXATASP3HPA 1600 0 0
o |50 o 150 BXATAP3HPA 1575 -3 0
(@] 0 100 1 BXF748P3HPA 1600 0 0
— |00 3 — p BXAOGOAZ00A 1800  +3 0
= 40 ' 60 ' 80 ' 100 ' 120 > 40 60 80 100 120 BUOKPHPA 1800 46 0
= @ OQUTDOOR TEMPERATURE ( °F) o e
: OUTDON= TEMPERATURE C(°F) ] BWEOBOCIOOF 1800 46 0
BWEOSOC300F 1800  +6 0
BWH742P100A 1575 0 0
100 BWV742P100A 1575 0 0
BWH748P100A 1600 0 0
5 100 ooon exrening = INDOOR ENTERING . 0w % 4
et 95 |UPPER CURVE IS 71-F — 5 | Conres e s BWH760P100A 1800  +6 0
wn LOWER CURVE IS 59°F W 67°F, 63°F, 59° BWH754P100A 1800  +6 0
o (o BWV760P100A 1800  +6 0
= 90 s = 90 BWVIS4PIOOA 1800  +6 0
Ll u L *BASE INDOOR UNIT FOR CURVES
0 2 = 85 ON DRAWING 21D136932 Rev. 0
=) 8 O = 8 O € S-Suction L -Liquid
g % i From Dwg. 21A136932 Rev. 0
L 15 L] S 3
e @ HH
o 70 a /0 :
Z g5 < B5
(@) )
: 60 = 60
(@] D)
S 55 S 55
(V)] (0))] 3
50 = 3 50 1 ]
40 60 80 100 120 40 60 80 100 120
OUTDOOR TEMPERATURE (°F) OUTDOOR TEMPERATURE (°F)
From Dwg. 21D136932 Rev. O
COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 65°F. AFTER OPERATING PRESSURES HAVE STABILIZED:
MEASURE INDOOR WET BULB TEMP - OUTDOOR TEMP - LIQUID & SUCTION PRESSURES. LOCATE OUTDOOR TEMP ® LOCATE INDOOR WET BULB @
FIND INTERSECTION OF OD TEMP & ID W.B. ® READ LIQUID OR SUCTION PRESSURE IN LEFT HAND COLUMN ®
ACTUAL LIQUID PRESSURE SHOULD BE + 10 PSIG OF CHART EXAMPLE: ® OUTDOOR TEMP 85°F., ® INDOOR WET BULB 67 °F.,
SUCTION PRESSURE SHOULD BE + 3 PSIG OF CHART ® LIQUID PRESSURE @ 1600 CFM = 240 PSIG @
® SUCTION PRESSURE @ 1600 CFM = 72 PSIG ®




REDDI FACTS

- PR g S i 2 36
Air Conditioner Library _° " ServiceLiterature
Product Section : Unitary
MOdel: 1T A060A300A0 Product - Air Conditioners - Split System
3 Model : e TTA
Literature Type - . Service Facts
s°q j)ence e S 3 Led i § 4
IMPORTANT — This document is customer Dats. = o s o S 1087
property and is to remain with this unit. ey sv S/ETT sJF 4""’ i
Please return to service information pack o o / o {S
upon completion of work. Supersedes
PRODUCT SPECIFICATIONS _OPTIONAL EOUIPMENT
OUTDOOR UNIT TTAOGOA300A0 gw%:onulmsm FOR couosnsme UNITS
PWR. CONNS. — V/Ph/Hz 200-230/3/60 e b Horizontal, Heat/Cool w/Mmual Switchover ......... AY28X92
Min. Brch. Cir. Nww 252 ! Hon:ontnl Hut/Cool 3.'%.,.. W o o s AY28X97A
Fuse Size — Max. (Amps) 40 5 AT Horizontal, 2- Stloc Hoat/Cool w]Mnnunl
Fuse Size — Recmd. (Amps) 40 SWHCNOVEr 55555 0 . % vss R s o s s s Thees s B b AY28X98A
COMPRESSOR Climataf™ Vertical, Cootonlyw/FanSwitch .................... AY28X104
No. Used — No. Speeds 1—1 mm;’d i v o e2¥§§§<‘}3§
Volts/Ph/Hz 200-230/3/60 Evaporator Defrost Comrol'kn' Needed for
R.L. Amps — L.R. Amps 186 — 118 Outdczh opontnon:etwoen 56°and40*. . .....L..0..0.. AY28X79
’ r rmostat Kit
Brch £ e . s == Includes Thermostat AY28X125 and Mtg.
gm(po)nn r:on l;.drm ;raopellT y ta‘km! — B;ork 46°F. to —10°F. (Adjustable) ............ BA\éz% aggA
ia. (in.) — NO. -_— (o} ater IO s o e e e e & @ e e AT, 6 s & e 8T w8 e e
Type Drive — No. Speeds Direct — 1 Muffler for HotWaterBank . ......................... BAY41X219
CFM @ 0.0 in. w.0.© 4030 Couj Ilng Kit — 7/8" Tube (90° Bend), —11
No. Motors — HP 1—1/4 3/8' Tube —6 Cou ing ................... BAY71X003
Mu Speed RP.M 825 Cou| Ilng Kn — 7/8" Tube —11 Coupling,
Volts/Ph/Hz i 200-230/1/60 8" Tube—08Coupling .....oon% 0t .. cvereroenns BAY71X004
Cou Im Kit — 1-1/8* Tube (90° Bend), —11
F.L. Amps — L.R. Amps 19—33 e ?upl'l?g 3/18'1 gb%’_bse Co1u1pgng o SR BAY71X005
. ™ oupling Kit — . in,
b - - “8/8° Tube —6 Coupling . .. . s A BAY71X006
Fm’Am iu'a.' ) 2&2 Head Pressure ConrOEKIt ..o &2 ot o s s s 4 i e s BAYLOAM100A
Tube Size (in.) .38
REFRIGERANT TUBING INFORMATION
Lbs. — R-22 (0.D. Unit)® 10 -
Factory Supplied Yes Tubing Sizes . Additional
Line Size — in. 0.D. Gas® 1-1/8 Suction Tubing Longth Refrigerant
Line Size — in. 0.0. Lig.® 3/8 1178 l;:‘ '*:5. S
DIMENSIONS — Cratd (in.) 1-1/8" 3/8" 25 120z
HxWxD 37.5x40x 36 1-1/8* 3/8* k74 180z
WEIGHT 1-1/8" 3/8" 4 2402
Shipping (lbs.) k7] mmmmamw(w)MmmMm
Net (Ibs.) 314 1-1/8° and 3/8” uses 3 oz per each & ft.

®Rated in accordance with A.R.|. Standard 210.

®Calculated in accordance with currently prevailing National Electric Code.
@Rated in accordance with A.R.|. Standard 270.

@Standard Air — Dry Coil — Outdoor.

®This value approximate. For more precise value see unit nameplate and service instruction.

@Max. linear length 80 ft; Max. lift - Suction 80 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.0.E. test procedure. HSPF is at the minimum design requirement for Region IV.

*] (*] Power supply voltage limits i (a) 1.D. Airflow between 400 & 450 CFM/

Voltage Limits Max |.D. Temp. Max 0.D. Temp. TON.
low High DB/HTG DB/WBCLG DBHTG DBCLG (b)LD. Airflow between 400 & 450 CFM/
SPLIT SYSTEM 207 — 254 80 95/1 15 1156 TON. Start kit required.
198 —207(a) 80 95/71 75 105  (c) Capacity reduction for unit operation at
187 — 196(b) 80 95/N 65 100 208 voits vs. 230 voits is 1%
wm’ I““I"
SAFETY NOTICE RECONNECT ALL GROUNDING DEVICES

THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING | ALLPARTS OF THIS PRODUCT CAPABLE OF CONDUCT-
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI- | ING ELECTRICAL CURRENT ARE GROUNDED. IF
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT | GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN- | OR WASHERS USED TQ COMPLETE A PATH TO
UFACTURER OR SELLER CANNOT BE RESPONSIBLE FOR THE INTERPRETATION | GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
OF THIS INFORMATION, NORCAN IT ASSUME ANY LIABILITY INCONNECTION | RETURNED TO THEIR ORIGINAL POSITION AND PROP-
WITH ITS USE. ERLY FASTENED.

DISCONNECT POWER BEFORE SERVICING

TheTra mpa
~ - Nealor Prodiicte Grniin e ::'ncgnhupmuf'%lpr TY 78711 DWQ' NO. 21 A1_4223_1 ..Pg!
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e s T ¢ PO s e : ‘ : i o B e e UL O R A R i e v I M S R
REDDI pPARTS SCHEMATIC DIAGRAM TTAO60A300A0 ' -  WIRINGDIAGRAM ; snels LEGEND 5777
' { s SN e s o o e %, - =
: S AR R s b el { = Color of Wire :. yitra N
T DESCRIPTION : £ A N &../tﬂwwnmugm«;
; usm-ﬁw mm ‘ TO VT Y, DK 5. 801G, PORER SPPLY PER LOEA. CORES : " N Color dw‘w 53050 R
& L4 , LS = e 28 3
GPB73-LM3-AA RLA 186 LRA 118, Wind. | Order by LpeVehy = Poon R E e Yo
res. @ 77°F. = 585 Ohms- : unit Brown WH  White PR Purple :
Opens on rise in winding temp. - Resets in 30-90 |model # :
min. ,
Opens on 350# Giff. between high & low side = :f:,v\',}FmWW' :
Type DPST, Contacts 240V, T [ww2axoi3s =t S VYol
55[? 250, 1AA lﬁ Coil 24V, “or - =stine v.} Tiid Wyee
Suction Line w/Swest Fit, 30 Cu: ln,, - [WW22X0070 ;29 Pllinelsod feotery Weing:
1 1-1/8"x1-1/8" . saicd - Ground oo Motor Winding
iquid Line w, Fittings, - - = - -~ |WW22X0088 - . e
Wm,séxanm ot ; il o Sunotion £ ik , 0 -Terrpinal
3 blade 26 Dia., 1 COW, 18 - [WW73X0102 —_— e : ¥ j ¥ ® ; " O "Wire Nut or Connector [ Terminal Board
g S e i E et s , i ya S
LRA 3., B B, GO o st i { v - ‘ : i
|&nll-- 1 [230V, 85 WATTS, Resistance Hester, - - | WWUBXD0G5 z 1 3-8 ik e it - Relay Contact (§.0.)
< A O Y ¢ o] BN % S | ‘1 +F Relay Contact (N.C)'
Switch, Low Pressure 1 @81+ 4PSIG, Resets 25+ 7 WW26X0090 : ’ g e
— R i : LT o
: b “* ' *I% Pressure Actuated Switch -
I Thermostat 1 |AY28X82, Heat/Cool, Horizontal <. - - - WY28X0092 $18- Ay e Loy
1 |AY28X104, Cool Only, w/Fan Switch, . |WY28XD104 = s rivim i o fesleocor g Gt
1 [Ag : wr2ex0106 | - Aig CF Fan Capoc ‘
- = an or
5 3 : s ? gi CN Wire Connector
i CPR  Compressor
I 3 oL Internal Overload Protector
T8 ' LPCO  Low Pressure Cut-Out
weTIon) | MS Compressor Motor Contactor
l—°‘<"°—'—-—'— : ODT  Outdoor Thermostat
= QOT-A NOTES i
werionn) 243 ' NOTES:
-L! ] ‘ 1.IF ODT-A IS NOT USED MAKE NO CONNECTIONS TO BK LEADS AT OD UNIT
l_l__:l__'::ﬁ ! AND ADD JUMPER BETWEEN W1 & W2 AT A/H
] l 2.IFODT-BISNOTUSEDMAKENOCONMCTIONSTOB(LEADSATODUNIT
. J:: 1 --5: ----- — AND ADD JUMPER BETWEEN W2 & W3 AT A/H
1 3 r :J a :“ ¢ ;:.J ! 3 LOW VOLTAGE (24 V.) FIELD WIRING MUST BE 18 A W.G. MIN.
" a E “' i 4. USE COPPER CONDUCTORS. IF ALUMINUM OR COPPER-CLAD
‘ N - mm"m E— 1 4 ALUMINUM POWER WIRING IS USED, CONNECTORS WHICH MEET ALL
\ SUPPLED [N THIS EQUIPMENT, e ¢ APPLICABLE CODES AND ARE ACCEPTABLE TO THE INSPECTION
i ) BNEET e LTI ! AUTHORITY HAVING JURISDICTION SHALL BE USED.
\I.P; 5 PROVISIONS FOR OPTIONAL “"ODT'S™* WILL VARY DEPENDING ON UNIT
SIZE.
2 6. HEAD PRESSURE CONTROL BAYLOAM100A MAY BE USED WITH THIS
From Dwg. 21D141225 P02 we
7.RELAY ACCESSORY BAY42X042 MAY BE USED WITH THIS UNIT.
REFRIGERANT CIRCUIT TROUBLESHOOTING CHART — WHAT TO CHECK
(GIELD INsTALLED - : SUPERHEAT CHARGING CHART
Theimo Chart based on 400 CFM/ton indoor airflow and 50% relative
,_J_, 2 mm.mmwmmmmmuw.
INDOOR : ' OUTDOOR bxampis:
SECTION | iza eLane! SECTION T 0uTDOOR SYSTEM FAULTS ‘% 2 % ."i‘m.:i
= E '“rss “5 _— CcoIL %) ‘% .5% 45
5 ‘ ; | ﬁ‘%% 2
5 WP E SuLcluou a%’ \ g
mooon CONRECTION | VALVE" | - ' REFRIGERANT CIRCUT
[) : | &
o ; : Liquid Pressure Too High ? Pl |s|r|s s - {
| ! CoMPRESSOR Liquid Pressure Too Low ¢ S|P S|S S 5 ‘
; : 1 ' Suction Pressure Too High ¥ S PlP sle s ;3
; , Sockon Pressure Too Low : s s[e]s « <
' i . @
: : Liquid Reirig. Floodback TXV Sysiem s|s a- k=l
‘; /4 rLAa[? * 4 : 2
7 LIQuID DISCHARGE g Liquid Reirg. Floodback Capitary Tube System - ! P SIS s|e @ “,!
¢ LINE ORIER LINE 10, Col Fromk ’ o ls 9
—— - ) — — - . 5t - _—— -~ v § o
ExPansIoN ' : Compressor Runs Inadequate or No Cooling s|ep Pls s[ep|s I SRR ER s R 1EEAR S fied ki b [ o
VALVE | SERVICE | {9 & : : : ; : 3
] cof:z‘choni ALVE | ELECTRICAL £ . IRERAE W RN s i : R 1A
' : 1 RRRS SRRTY R RN R Al TY ~ pridbasets i
L 380 2 %R & A B b gl !
- ‘ ) From Dwg. 21C141012 Rev. 0 ool L L N 1 S[{P[re w&wmqm T Ao % g§
; Conpreseor W ok St But 0.0. Fan R L B0 kst x 55 60 65 70 75 80 85 90 95 100 106 110 15
OB Fon Wen't St L4 W 5 : il OUTDOOR TEMPERATURE °F, : :
: M xction p . suction temp st 0D quick attach, ID & 0D temps.
Campressor Hums But Won't Siat Pl |PlPIPIS s : Determine from table what superheat should be for the ID & OD Temp, E indicates 12° superh
: D % operating superheat with stabil ing conditi
Compressor Cycles on 10L pls|r|p|r|s pls|p(s]|s s s| |s 2 -
e b bl s 1 i L4 W g TR ae charge s OK, oo "Morethan 5" below chert value remove refrigerant

P Drimary Covane € Cornadon, Porasn






Péh’sommcs CURVES — TTAOB0A300A0

TXC760P3HPA
Cooling with Thermal Expansion Vaive
Indoor Unit

400 I&D‘pgﬁ EN'[ERINO

'350..:PPER Cl,RVE Ils 7I'fr
300 £
250+ Ho:
200
1504

¢E us s =
100 - €0 = Tiifn . |30

OUTDOOR TEMPERATURE (°F)

s

YTV
4

T
T

LIQUID PRESSURE (PSIG)

|00 TrssorewverTve

FROM T6p DOWN
95 CURVES
o

30
85
80 } @
75
70+
559
60
99

kl
5040 60" 8 100 120

OUTDOOR TEMPERATURE (°F)

-
14

i

' 8
T

ests &
ISSs sEaSsSREEE EARAS S B

SUCTION PRESSURE (PSIG)

From Dwg. 21D139920 Rev. 1

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 65° F. AFTER OPERATING PRESSURES HAVE STABILIZED:
MEASURE INDOOR WET BULB TEMP - OUTDOOR TEMP - LIQUID & SUCTION PRESSURES. LOCATE OUTDOOR TEMP ® LOCATE INDOOR WET
BULB @ FIND INTERSECTION OF OD TEMP & ID W.B. ® READ LIQUID OR SUCTION PRESSURE IN LEFT HAND COLUMN @
EXAMPLE: ® OUTDOOR TEMP 85°F., ® INDOOR WET BULB 67°F.,

@ LIQUID PRESSURE @ 2000 CFM = 220 PSIG ®

@ SUCTION PRESSURE @ 2000 CFM = 76 PSIG @

ACTUAL LIQUID PRESSURE SHOULD BE + 10 PSIG OF CHART
SUCTION PRESSURE SHOULD BE + 3 PSIG OF CHART

ALTERNATE INDOOR UNITS
THERMAL EXPANSION VALVE
CORR. PRESSURE
INDOOR UNIT s L
BWEOBOCIOOF 2000 -3 0
BWH748P100A 1800 3 0
BWH754P100B 2000 O 0
BWHT60PI00A 2000 - 0 0
BWV748P100A™ 1800 -3 o
BWVI54P1008 2000 0 0 .
BWY7B0PI00A ~ 2000° 0 0
BXADBOA300A 2000 -3 0
BXAOBOPIHPA 2000 0 8
BXADSOAIHPA ~ 2250 - +3 0
BXA74SP3HPA © - 1800 =3 0
BXFOBOA300A .~ 20000 -3 ' 0
BXFI4SPIHPA 1800 -3 0 0
BXHOGOPIHPA. 2000 . 0 0
TWHIBAPI00A 2000 ° +3 - 0
TWV7B4PI00A 2000 +3 ‘0
TXCTASPIHPA 1800 -3 0
TXC760P3HPA" 2000 0 0
TXCO72P300A 2250 43 0
*BASE INDOOR UNIT FOR COOLING
CURVES ON 210139920
S - Suction L - Liquid

From Dwg. 21A139920 Rev. 0







TAB PLACEMENT HERE

DESCRIPTION:

Aw _caa (\ma‘m\t\j
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[] Tab page did not contain hand written information

M Tab page contained hand written information
*Scanned as next image
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Air Conditioner
Model: TTB718A100A1

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

OPTIONAL EQUIPMENT

OUTDOOR UNIT TTB718A100A1

PWR. CONNS. — V/Ph/Hz

Min. Brch. Cir. Ampacity®
Fuse Size — Max. (Amps)
Fuse Size — Recmd. (Amps)

Indoor Thermostats —
Heat/Cool — Horizontal

200/230/1/60
13 Cooling only with Fan Switch — Vertical

20
20

Heat/Cool — Vertical

Evaporator Defrost Control Kit
Needed for cooling operation
Between 55° and 40°

Coupling Kit — 5/8" Tube (90° Bend)
Size —11 Coupling, 1/4" Tube - 6
Coupling

Coupling Kit — 5/8" Tube —11 Coupling,
1/4" Tube —6 Coupling

XT400 Electronic Thermostat

Remote Sensor

Start Kit

COMPRESSOR Climatuff™
No. Used — No. Speeds 1—1
Volts/Ph/Hz 200/230/1/60
R.L. Amps — L.R. Amps 94 — 41
Brch. Cir. Selec. Cur. Amps 94

OUTDOOR FAN — Type
Dia. (in.) — No. Used 14 —1
Type Drive — No. Speeds Direct — 1
CFM @ 0.0 in. w.g.® 1495
No. Motors — HP 1—1/8
Motor Speed R.P.M. 1650
Volts/Ph/Hz 230/1/60
F.L. Amps .90

OUTDOOR COIL — Type Spine Fin™
Rows — F.P.I. 1—20
Face Area (sqg. ft.) 6.14
Tube Size (in.) 3/8
REFRIGERANT

Lbs. — R-22 (0.D. Unit)® 3
Factory Supplied Yes

Propeller

Saw

1TANAD MTY

Line Size — in. 0.D. Gas® 5/8
Line Size — in. 0.D. Liq.® 1/4
DIMENSIONS — Crated (in.) 15
HxWxD 245x195x 21 " 25
Uncrated See Outline Dwg. L " 32
WEIGHT 4
Shipping (lbs.)
Net (Ibs.)
DRated in accordance with A.R.l. Standard 210. @Calculated in accordance with Natl. Electric Code. Suitable for use with HACR circuit breakers or fuses.
2Rated in accordance with A.R.l. Standard 270. @Standard Air — Dry Coil — Outdoor.
s value approximate. For more precise value see unit nameplate and service instruction.

@®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.0.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 PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

DISCONNECT POWER BEFORE SERVICING ‘

The Trane Company
Dealer Products Group« Troup Highway Tyler, TX 75711

P..7/87

© American Standard Inc. 1987

Dwg No. 21A142767 PO1
Page C-216
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REDDI PARTS SCHEMATIC DIAGRAM TTB718A100A-1 WIRING DIAGRAM LEGEND
T0 200-230 V., i SUPPLY PER LOCAL CODES g o Ry2: v SR Top s : '
X 0 0 V., 60 HZ, | PH. POWER : CR-A K\ 3 24V Factory Wiring
COMPONENT arty. DESCRIPTION CAT. # I 1 2 THERMALLY ot MENE ; 4
Capacitors zg:g) } gsMrgsuhmv Wﬁwzzu%%%s P] CSR-1 CSR ,II /2 % I;’STOET%;LEBY — = — LineV, ; fField Wiring
) 2 Field Installed
(CF) 1 |4 MFD, 370V WG20X0025 I \\ \ Factory Wiring
Coil, 0D *| 1 |Replacement * | WW88Xx0388 % I
Compressor 1 |BH193-ABI-AA: FLA 9.4 (RA 41 Order by unit | | Srouid
yndiggsrzas[i]shtance @RZPZF.: model # e Junction
tart 3. ms — Run 2.05 Ohms o ;j i
Internal Line Break Opens on rise in winding temp. - g \\ i g
l 10L] resets in 30-90 minutes = o === Coil
Internal Press. Relief Opens on 350# differential between S o |_I_&)_¢ .
(IPR) high & low side pressure & | b |—% Capacitor
Contactor (MS) 1 |Type DPST, Contacts 240V, WW24X0026 o | Q Relay Contact (N.O.)
FLA 18/8, LRA 90/18, Cail 24V, > ‘ MS : o
.84 Aln., .32 A. Hid., # 3ARR9FE14 €@ 4 Relay Contact (N.C.)
Drier 1 |Suction Line, w’{Swm"Fmings, WW22X0077 e : Ll Internal Overload Protector
30 Cu. In., 5/8" x 5/8 = l
Drier 1 ls_iqcl:lidlLineav;va/SwgataFmings, WW22X0088 —('l; o - Motor Winding
In,, 3/8" x 3/8" |
Fan T [3 et 14" Da. 1/2" Bor, WW73X0072 | NOTE 3 ';use
,30°, Hub Up o esistor or Heating Element
[Mator *| 1 [230v, 60 Hz, 1 Ph., Closed Shell, CCW, *|WW34X0412 % THERMALLY . :
1650 RPM, 1/8 HP, 1 SPD., FLA .9, LRA PROTECTED =9 Color of Wire
2.2hSIeesve Bg,a_,rians, 'Mﬁnding R;sistanm INTERNALLY = glalck V\flﬁ vrth Blue Marker
— OHMS @ 77°F. Blk to Pur 49.1/42.3, : olor of Marker
BIk to Brn 76.5/65.8 = B8 et 4o
Thermostat 1 |AY28X92, Heat/Cool, Horizontal WY28X0092 < 8=|11 N il
! {aanct, . we w1 : S L eyl S G
; S > |
L | 1_|AY28X105 Heat/Cool, Vertical WY28X0105 RD Qa0 b GR = I Fan Capacitor
New Part - Set Up Within Last 18 Months. a - Run itor
4 PURPLE 0D 83 okt
3 ompressor
CF FAN Sm Start Capacitor
L BR/ARD O—BROWN M*I R '-g g:;):citor Switching Relay
NS - o | b 8L B Internal Overload Protector
’ ey Compressor Motor Contactoi
BL—O/\,O—L s B A TO SEPARATE 24 V. N.E.C. CLASS |
& iy Ak 2 POWER SUPPLY (I8 V.A. | N
MIN.) THRU ROOM THERMOSTAT _| 1. LOW VOLTAGE (24 V) FIELD WIRING MUST BE 18
AWG MN
n e 2. USE COPPER CONDUCTORS. IF ALUM. OR COPPER-
COOLING
CLAD ALUM. POWER WIRING IS USED,
THERMOSTAT 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
TO SEPARATE 24 V. N.E.C. CLASS Ao CONTHL MoaEsannt BR/RD LEAD (FROM CR-A) FROM MS-LI TO MS-T|
ZFOMER SUPPLY 118 V.A. MIN.) From Dwg. 21C140616 PO1 BAY4IX228

TROUBLESHOOTING CHART — WHAT TO CHECK
SUPERHEAT CHARGING CHART
REFRIGERANT CIRCUIT Chart based on 400 CFM/ton indoor airflow and 50% relative
humidity, use on systems that cool with FCCV or capillary.
- 50 NSNS SNSRI IR ==~ [ 5
INTER ﬁﬁa’.‘ﬁ‘é”"‘e | i E MPLE: SUCTION PRESSURE = 65#, SUCTION TEMP =
‘__l_| 1 i { 70° avmcu GIVES AN ACTUAL SUPERHEAT
3 ] SR AEEENERSRERN 3 L HAN i B
INDOOR . : OUTDOOR SYSTEM FAULTS 45 Fr ! i | onTEMPs0- 0D TEMP =00 F 0.
i i | 8 i INTERSECTION OF ID AN ®
Frn | 1/4FLARE | ot - { % | -~ OCCUR ON THE 12° SUPERHEAT LINE, @ ; ADD
) POERIRE 40111+ z | CHARGE TOOBTAIN12° ~B 1
] I i
] I
LN 4
; | S REFRIGERANT CIRCUIT EL
| coupLnGs E s Liquid Pressure Too High P S|P|S S = 30
: i Liquid Pressure Too Low S|P S|S S 5
25
| | Suction Pressure Too High s| |efe s|p E !
| i 4 poied
! E FACToRY Connt Suction Pressure Too Low S S|P|S E 20 NG W I ! et 3
| | TuBE Liquid Refrig. Floodback TXV System s|s 2 POk B ~w nEEWE ! &
! t \ LT v BULE NEEsEp- AR uNas & 2
: | - Liquid Refrig. Floodback Capillary Tube System P S|S S|P HETN { } =
I H 7 =
! i 1. Coil Frosting P Pls 10 1@ b ere PPN ‘o
! éé‘s\;‘%ﬁgg 5 Compressor Runs Inadequate or No Cooling s|p P|sS sipls f 4 i : E’
| H LiQuio DISCHARGE 5 . .
| N Vi . Sk 0O NOT ADDICHARGETE || || T UNE 4 €
: Compressor & 0.0. Fan Do Not Start PP S|plpfp POINT FALLSBELOW THIS LINE | 9] 2
CAPILLARY | :
| coummas 1 Compressor Will Not Start But 0.0. Fan Runs PlS|P|P|P s 55 60 65 70 75 80 85 90 95 100 105 110 115
|
: H From Dwg. 21C134271 Rev. 0 0D. Fan Won't Start P P OUTDOOR TEMPERATURE °F.
Measure suction pressure, suction temperature at OD quick attach, ID & OD temps.
Compressor Hums But Won't Start P P[P|P|S S Determine from table what superheat should be for the ID & OD Temp. Example indicates 12° superheat.
Compressor Cycles on I0L plsierlrle]s plslerls|s S s s m:z;?:gogsg“@a:?semen with stabilized running conditions.
1.D. Blower Won't Start Pls s|p P ® within 5° chart value charge is OK © more than 5° below chart value remove refrigerant
- © more than 5° above chart value add refrigerant if below 5° limit line, do not add refrigerant

P Primary Causes S Secondary Causes




PERFORMANCE CURVES — TTB718A100A1 with Indoor Unit BWH724P100A. All data at Indoor
CFM 600. (With Interconnecting Lines of 5/8" 0.D. Suction and 1/4" 0.D. Liquid)

Cooling with FCCV

or Capillary Tubes Cooling with Thermal Expansion Valve
Indoor Unit TXCO18A4HPA Indoor Unit BWH724P100A
— 400 INDOOR ENTERING 400 INDOOR ENTERING T .
g UPPER CORVE F UPPER CURVE 1S 71°F 25
- UPPER CURVE IS 71°* 2 .
2 350 LOWER CURVE IS 59 °F] 350 LOWER CURVE 1S 59 *F] 11
g 300 300 -
=)
@ -50 550 A0 O
(7] R e ﬁ-
i o [
a 200 200
=
= 150 150
g ®
-
|00 » |00 t 5
40 60 80 |00 20 40 60 80 |00 120
IOO IOO INDOOR ENTERING
INDOOR ENTERING WET BULB °F
SSgEBRUcLSR\./FE IS 71°F FRCI)M TOP_DOWN
95 LOWER CURVE IS 59°F 95 CURVES ARE : 7| °F
67°F, 63°F; 59°F
@ 90 90 7
4 o
o 85 inn 85
[ "
2 80 80
0 @ HHH He
g 75 : 75 ~Heei- 5
o %
Z 4] a 70 &
o o
[ 2
T S 65 2
=3 SRRY a
7} 4 =
60 p 60 ~
g
55 55 a
! £
a8 O &
50 T 5 50 T .
40 60 80 |00 120 40 60 80 100 120
OUTDOOR TEMPERATURE (°F) OUTDOOR TEMPERATURE (°F)
COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMP. IS ABOVE 75°F. HEATING PERFORMANCE CAN BE CHECKED
WHEN THE OUTDOOR TEMP. IS BELOW 60°F.
TO CHECK COOLING PERFORMANCE, ALLOW PRESSURES TO STABILIZE AND MEASURE INDOOR WET BULB TEMP. — OUTDOOR
TEMP. — HEAD AND SUCTION PRESSURES. LOCATE OUTDOOR TEMP. ® LOCATE INDOOR WET BULB @ FIND INTERSECTION OF
OD TEMP. & ID W.B. ® READ HEAD OR SUCTION PRESSURE IN LEFT HAND COLUMN ®
ACTUAL HEAD PRESSURE SHOULD BE + 10 PSIG OF CHART ~ EXAMPLE: ® OUTDOOR TEMP 85°F., @ INDOOR WET BULB 67°F.,
SUCTION PRESSURE SHOULD BE + 3 PSIG OF CHART ® HEAD PRESSURE @ 600 CFM = 240 PSIG ®
® SUCTION PRESSURE @ 600 CFM = 75 PSIG®
ALTERNATE INDOOR UNITS cogu;me WITH TWHO024A140A 675 3 8
FCCV TWH724A140A 675 3 6
COOLING WITH
CAPILLARY TUBES TXCO18A4HPA* 600 0 0 TWHO30A140A 675 5 10
—C—— TXCO12A4HPA 450 -9 —18 TWHT730A140A 675 5 10
wongr e VT DR os 4 s cooumawmn
BXAO18A200A 600 0 0 TXAO25A4HPA 875 4 8
BXA718P2HPA 600 0 0 TXAT25A4HPA 675 4 8 BWH724P100A 675 0 0
BXA718D200A 600 0 0 TXCO30A4HPA 675 5 10 BWU024B10GB 675 0 0
BXAO24A200A 675 2 4 TXAO30A4HPA 675 5 10 BWUO30BIONA 675 0 0
BXAT24M2HPA 675 2 4 TXA730A4HPA 675 5 10 BWV024P100E 675 0 0
BXA724D200A 675 2 4 TWVO18A140A 600 2 4 BWHO30P100A 675 3 6
BWUO18A100B 600 0 0 TWV718A140A 600 2 4 BWV724P100E 675 0 0
BWUO24A100B 675 2 4 TWV024A140A 675 3 6 BWVO30P100E 675 3 6
BFW718A100A 450 -3 -6 TWVI24A140A 875 3 8 *BASE INDOOR UNIT FOR
BFW724A100A 675 4 8 TWV025A140A 675 3 6 CURVES ON DRAWING 210141492 Rev. 0
BCW724A100A 675 4 8 TWV725A140A 675 3 6 T
BWH718A100A 600 D 4 TWV030A140A 675 5 10 e "
BWVO18A100E 600 2 4 TWV730A140A 675 5 10
BWV718A100E 600 2 4 TWHO18A140A 600 2 4 From Dwg. 21A141492 Rev. 0
BWVO24A100E 675 3 6 TWH718A140A 600 2 4
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| INSTALLER’S GUIDE

Models
BTA120D-AB
BTA150D-AB
BTA180D-AB
. BTA180F-AB

Since The Trane Company has a policy of continuous
product improvement, it reserves 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.

®American Standard Inc. 1986
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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

Y 23 4 5 6 7 8 9 10 11 12
B T A 1.2 0 D3 0 0 A A
I T .
Always “B” Service
Digit

Product Type
e Minor Design

TA = Split System Cooling, Sequence
Outdoor Unit

Secondary Capacity and/or

WE = Split System Cooling E ;
or Heat Pump, actory Installed Options
Convertible Indoor Unit 00 = Not Used

WV = Split System Cooling )
or Heat Pump, Electrical Characteristics
Verticle Indoor Unit 3 = 208-230/60/3

WH = Split System Cooling 4 = 460/60/3
or Heat Pump, W = 575/60/3

Horizontal Indoor Unit

Major Design Se
Cooling Capacity (MBH) I ign Sequence

090 90 MBH
120 = 120 MBH
180 = 180 MBH
240 = 240 MBH

BTA-IN-5 2
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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 a flat roof or a 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

Installation

Unit Installation

BTA unit dimensions, weights, and clearances are shown in
Figures 1 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.

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.

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 under 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 1 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

1'11-1/4"

=
5/8" LIFTING HOLE

l 2'10-3/32"

9/16" DIA. ISOLATOR
HOLE (4 PLACES)

(6' MINIMUM OPTIONAL LOW
CLEARANCE) ) = AMBIENT DAMPER
7'7-1/2
1'11-3/8"
| 22118
31116
CONTROL BOX
_—"’\-
= a - ACCESS PANEL
= 7/8" DIA. CONTROL CIRCUIT 5

OM INDOOR UNIT, r
~1-1/4" N.P,S.//T

CONDUIT CONNECTION /

3-1/2"
1-1/8"

2'11-7/8"

1A

DETAIL\
29/16"
» NV

COMPRESSOR
ACCESS PANEL

5'5-1/4" g ‘
| 2'10-11/16"

4

DAMPER LOCATION
e
| - s z
: kL
| =i
REFRIGERANT
CONN. DETAIL
%" 0.D.LIQUID LINE 1%" O.D.
SUCTION LINE

CIRCUIT 1~ ' Q/

CIRCUIT 2—* 'l ¥ 7%
4?’

ot 215"

51" o

Figure 1 - Dimensions, Weights, and Clearances for BTA120D Units



AIR FLOW
(6" MINIMUM
CLEARANCE)

8'11-11/16"

| 316"

1'11-1/4"
7/8" DIA. CONTROL CIRCUIT
FROM INDOOR UNIT

L

5/8" LIFTING HOLE

9/16" DIA. ISOLATOR 6'9-7/1¢"

HOLE (4 PLACES)

1'11-3/8"
2’2—1/16"’7
; SSe—cr—
| ‘é\ R T

;{\‘3-1/2"

=

OPTIONAL LOW
AMBIENT DAMPER

CONTROL BOX
ACCESS PANEL

- 1-1/4" N.P.S
- CONDUIT CONNECTION

i 1/ 2'[1-7/8"

COMPRESSOR
ACCESS PANEL

BTA150D

BTA180D

>
8
Weight Data
WEIGHT DAMPER LOCATION
CONCENTRATED T T
ON LEG (LBS) | SHIPPING | OPERATING | 12z
NO. OF _ [ | welGHT | WEIGHT : |22
MODEL | comPs. |1 12f3]| 4| aBs (LBS) e
BTA150D | Two 6.25-Ton | 256 | 259 | 138| 119 960 772
BTA180D | Two 7.50-Ton | 270 | 272 | 158 140 1020 840

REFRIGERANT CONN. DETAIL

%" 0.D. LIQUID LINES
1%" O.D. SUCTION LINE

CIRCUIT 1
N

CIRCUIT 2\_ .

Figure 2 - Dimensions, Weights, and Clearances for BTA150D and 180D Units



AIR FLOW
(6" MINIMUM
CLEARANCE)

8'11-11/16"

e 3'11/16"

111-1/4"

/

5/8" LIFTING HOLE

9/16" DIA. ISOLATOR 6'9-7/16"

HOLE (4 PLACES)

Weight Data

NO.OF
BTA180F | One 15-Ton

CIQarance Data

MODEL
BTA180F

1'11-3/8"
2’2-1/16"""‘
t‘—-"s‘:=‘:_)27 =
[\\ \\——_’$®’
. \\ el

4

7/8" DIA. CONTROL CIRCUIT
FROM INDOOR%\ IT
1-1/8" ol i

OPTIONAL LOW
AMBIENT DAMPER

CONTROL BOX

ACCESS PANEL
1-1778" NP.S.
——— CONDUIT CONNECTION
[%3-1/2"
4 2'11-7/8"
COMPRESSOR

ACCESS PANEL

DAMPER LOCATION

I
| g |

REFRIGERANT CONN. DETAIL
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Figure 3 - Dimensions, Weights, and Clearances for BTA180F Units




CONDENSER FAN

CONTROL BOX

COMPRESSORS*

BTA180F HAS ONE COMPRESSOR

CONDENSER
COoIL

LIFTING HOLES
FOR RIGGING

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.

BTA-IN-5
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FANS

COMPRESSOR
SECTION

TOP VIEW OF UNIT

MODEL A B

BTA120D 18.5” 33”
BTA150D 18.5" 39”
BTA180D 18.5” 417
BTA180F 18” 40”

Figure 5 - Unit Center of Gravity Information

Pre-Installation 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 norefrigerant 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, ORAIRIN
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

SPREADERS

O o0
00

()

\’\—SEE DETAIL DRAWING AT RIGHT

STEEL
EYEBOLT

%-11 BACKUP NUT

1% 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.

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 1 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

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.

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 1 - 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.
BTA120Dt 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-1/8
BTA150Dt 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-3/8
BTA180Dt 1/2 1-1/8 1/2 1-1/8 1/2 1-1/8 172 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 risers greater than maximum recommended in table, refer to the Trane Refrigeration Manual.

2. Use type L (medium wall) A.C.R. copper tubing.

12 line sets required.

Refrigerant Piping Guidelines

A. Maximum recommended line lengths:

Maximum linear lengthi: ... < vxis s ss ssvamsas oo 80 Ft.
(w/o accumulator)

Maximum suction line lift ...................... 60 Ft.

Maximum liquid line lift .......... ... ... .. ... 60 Ft.

B. Maximum allowable pressure drops (R-22):

SUGHION IR st i GRETET o Falits wilhs FHTE in o 3 psi

Liquid. INe.. coveacsicmommisims s e @ am iz veseiei i 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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NOTE: INSTALL THE EXPANSION VALVE, SIGHT GLASS, SOLENOID VALVE, AND FILTER DRIER AS CLOSE TO THE EVAPORATOR

SUCTION
LINE

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. Itis recommended that the full evaporator coil be used during
low speed compressor operation because of efficiency
considerations.

In some installations, insufficient moisture removal may
result when the full evaporator coil is used with the com-
pressor on low speed.

Ininstances 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.

BTA-IN-5

4. 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.
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Risers and Tube Routing

Liquid Line

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 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 1 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.

1"

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 1 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)

—0Q©

|

THERMOSTAT

FIELD WIRING WHEN USED WITH A BACA UNIT:
A — 3 power wires, line voltage
B — 3 power wires, line voltage
C — Cooling only thermostat: 4 wires, 24 volts
— One-stage electric heat: add 1 additional wire, 24 volts
— Two-stage electric heat: add 2 additional wires, 24 volts
D — 4 wires, 24 volts

|
CONDENSING
BLOWER COIL ] — e — UNIT
i H

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.

Oz

|

DISCONNECT
SWITCH
(BY OTHERS)

Figure 8 - Electrical Connections by Customer




Table 2 - Electrical Characteristics for BTA120D to BTA180D, BTA180F Units

Unit Characteristics Compressor Motor Condenser Fan Motor
46
Recm'd
36 26 Dual
& Min. Max. | Element 1 1 1.5 1 1 15

Electrical Allowable | Circuit Fuse Fuse RLA | LRA KW NO/ | FLA | LRA KW
Model Characteristics Voltage Range | Amp. Size No. | (Ea) (Ea) (Ea) HP (Ea) (Ea) (Ea)
BTA120D300 208-230/60/3 187-254 53 70 60 2 19.0 115 6.0 | 2/.75 5.0 11.0 0.77
BTA120D400 460/60/3 416-508 29 35 35 2 106 50 6.0 | 2/.75 27 55 0.77
BTA120DW00 575/60/3 520-536 23 30 25 2 8.5 45 6.0-):2/.175 1.8 44 0.77
BTA150D300 208-230/60/3 187-254 65 80 80 2 236 142 73 | 3/50 41 9.5 0.60
BTA150D400 460/60/3 416-508 30 40 35 2 10.7 71 73 | 3/50 21 48 0.60
BTA150DW00 575/60/3 520-635 24 30 30 2 8.6 57 73 | 3/.50 1.6 3.8 0.60
BTA180D300 208-230/60/3 187-254 73 100 80 2 271 156 89 | 3/50 41 9.5 0.62
BTA180D400 460/60/3 416-508 34 45 40 2 123 79 89 | 3/50 24 48 0.62
BTA180DWO00 575/60/3 520-635 27 35 30 2 9.9 63 89 | 3/50 1.6 38 0.62
BTA180F300 208-230/60/3 187-254 83 125 100 1 56.4 248 178 | 3/.50 9.5 9.5 0.62
BTA180F400 460/60/3 416-508 42 60 50 1 28.2 124 178 | 3/.50 48 48 0.62
BTA180FWO00 575/60/3 520-635 33 50 40 1 226 100 178 | 3/.50 38 38 0.62
NOTES: 2
1. Electrical information is for each individual motor.
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 circuit.
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 given 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.

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.

13

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.

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 Hp Speed FLA LRA
Number Characteristics Motors (Ea.) (Rpm) 200/230V 460V 200/230V | 460V
BWE090C100E | 200-230/60/1 1 1 3450 6.3 — 45.0 —
BWE090C400E 200-230 & 460/60/3 1 1 1725 3.8 1.9 1.2 10.6
BWE120C100E 200-230/60/1 1 2 3450 11.5 — 61.0 —
BWE120C400E 200-230 & 460/60/3 1 1% 1725 5.0 25 37.4 18.7
| BTE120C100E 200-230/60/1 1 2 3450 115 — 61.0 —
[ BTE120C400E 200-230 & 460/60/3 1 1% 1725 5.0 25 37.4 18.7
Table 5 - BWH and BWV Unit Electrical Data
Unit Characteristics Indoor Fan Motor
Unit Model Electrical Voltage No. Hp Speed
Number Characteristics Utilization Range Req'd. (Ea.) (Rpm) FLA
BWH180B300C 200-230/60/3 180-254 1 3 1725 9.0
BWV180B300C
BWH180B400C 460/60/3 414-506 1 3 1725 44
BWV180B400C
BWH240B300C 200-230/60/3 180-254 1 5 1725 152
BWV240B300C
BWH240B400C 460/60/3 415-506 1 5 1725 6.6
BWV240B400C

14




THERMOSTAT: BAYSTAT015
2-STAGE COOLING

Y @

oW
oW,
oW

Y2

OUTDOOR SECTION

T

9 G
oY

®0

-® EDC

EDC

INDOOR SECTION

. Figure 9 - Field Wiring for BTA120D with BTE120B Air Handler No Electric Heat

THERMOSTATS
BAYSTAT003

Yi

oW

W:

Y2

Wi

OUTDOOR SECTION

L® R
o7

oY

® X

EDC

@ EDC

INDOOR SECTION

Figure 10 - Field Wiring for BTA120D with BTE120B Air Handler With Electric Heat
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THERMOSTATS:
BAYSTATO003

Y. O Ru W-
Yw'G'RcIB W.

THERMOSTATS:
BAYSTATO003

YZ O RH W1

Yw'G'Rc]? W:

Ce

Y

INDOOR SECTION

Y: @

OUTDOOR SECTION

EDC

INDOOR SECTION

Figure 11 - Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers With Electric Heat

THERMOSTATS
BAYSTATO010 W/BAYRLAY001
BAYSTATO012 W/BAYRLAY001
BAYSTATO013 W/BAYRLAY001

Y- O Ru W,
Y1'G'F3<:'B W:

THERMOSTATS
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 W/BAYRLAY001

Y2 O Ru W4
YI'G'R(;]BIWZ

INDOOR SECTION

Y @

Y2

OUTDOOR SECTION

NOTES:

1. For low ambient operation, consult Trane representative.

*BAYRLAY001

INDOOR SECTION

2. For 1-step electric heat, omit wires between Wz on thermostats and indoor units.

Figure 12 - Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers
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THERMOSTATS: THERMOSTATS:
BAYSTATO015 BAYSTATO015
Y- O R« Wi Y. O R« W,
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NOTE: For low ambient operation, consult Trane representative.

‘ Figure 13 - Field Wiring for BTA150D and BTA180D With Two (2) BWE0SOC Air Handlers Without Electric Heat

THERMOSTATS:
BAYSTATO15
Y. Y2 G O Rc R« B Wi W:
® e 00 o
8
O Ce oW:
5
w
wn
o Y,’ 'W\
Q Z
Q Y.® o
5 R ® BX E
° wn
5
B 8
(=]
z
G
W)
EDC
EDC

Figure 14 - Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers Without Electric Heat
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THERMOSTATS:
BAYSTATO003

Y Y2 G O Rc Rw B Wi W:
® ® 6 6 o

OUTDOOR SECTION

A

o8B

INDOOR SECTION

G

Ne

EDC

EDC

Figure 15 - Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers With Electric Heat

THERMOSTATS:
BAYSTAT010 W/BAYRLAYO001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 W/BAYRLAY001

Y G O Rc Rw B Wi W:
900090060
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&
o Ce® oW
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w
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=
Q Y:® 3
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o wn
o
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*BAYRLAY001 B 2
@0
EDC .
EDC

NOTE: For 1-step electric heat, omit wire between Wz on thermostats and indoor unit.

Figure 16 - Field Wiring for BTA120D With BTE120B Air Handler
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THERMOSTATS:
BAYSTATO10 W/BAYRLAY001
BAYSTATO12 W/BAYRLAY001
BAYSTATO13 W/BAYRLAY001
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@ R EXEKX,

W.

Y. @

Y. _;b_ E
R — —r—
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® B

NOTE: For 1-step electric heat, omit wire between W: on thermostats and indoor units.

G

eJ

INDOOR SECTION

—® EDC
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Figure 17 - Field Wiring 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

[J Unit nameplate data corresponds with ordering information.
[J Unit inspected for shipping damage and claim filed, if necessary.
[J Unit checked for material shortage and any shortages reported.

Unit Location

[J 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.

O000ooog

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.

Oaoad
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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.

0s.
[]4.

Make sure the evaporator air filters are clean.

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.
Itshould be within 10 percent of the 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.

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
.:ere is a time lapse between charging and start-up, the crank-

se heater should be energized for a minimum of eight hours
before starting the unit.
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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** | Max. Allowable Amps
Condensing Electrical Voltage | Matched |Oversized*
Unit Characteristics | Range Evap. Evap.
BTA120D300 | 208-230/60/3 187-253 24 —
BTA120D400 460/60/3 416-506 11 =
BTA120DWO00 575/60/3 520-635 9 —_
BTA150D300 | 208-230/60/3 187-253 30
BTA150D400 460/60/3 416-506 — 13
BTA150DWO00| 575/60/3 520-635 1
BTA180D300 | 208-230/60/3 187-253 31 36
BTA180D400 460/60/3 416-506 14 16
BTA180DWO00| 575/60/3 520-635 1 13
BTA180F300 | 208-230/60/3 187-254 66 67
BTA180F400 460/60/3 416-508 33 34
BTA180FW00 575/60/3 520-635 27 27
*Evaporator one size larger than condensing unit.
“*Allowable voltage range at the unit terminal block.
***Compressor operating at high speed.
BTA-IN-5




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.

BTA-IN-5

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.




Start-Up Log

DATE
I. NAMEPLATE INFORMATION
Model No. Serial No. .
-Voltage RLA
Il. COMPRESSOR(S)
A. VOLTAGE AT COMPRESSOR TERMINALS
Comp. No. 1: T1 12 T3
Comp. No. 2: T1 T2 T3
Voltage Imbalance: Comp. No. 1 Comp. No. 2
B. AMP DRAW
Comp. No. 1: L1 L2 L3
Comp. No. 2: L1 L2 L3

lil. OPERATING CONDITIONS

A. COMPRESSOR NO. 1
Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient Temp.

B. COMPRESSOR NO. 2

Suction Pressure

Suction Line Temp.

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient Temp.

IV. CONTROLS

Fans Operating (Yes or No): Fan No. 1

Crankcase Heater Operating (Yes or No):

V. REFRIGERANT PIPING

Evacuation Level

Suction Pressure

Suction Line Temp.

Superheat

Evap. Entering Air Temp. (DB/WB)
Evap. Discharge Air Temp. (DB/WB)

Comp. No. 1

23

System Charge

NO.2 e No. 3
Comp. No. 2

BTA-IN-5
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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

g3 4
8 % A 1

Always “B”

Product Type

TA = Split System Cooling,
Outdoor Unit

Split System Cooling
or Heat Pump,
Convertible Indoor Unit

WV = Split System Cooling
or Heat Pump,
Verticle Indoor Unit

Split System Cooling
or Heat Pump,
Horizontal Indoor Unit

WE

WH

Cooling Capacity (MBH)

090 90 MBH
120 = 120 MBH
180 = 180 MBH
240 = 240 MBH

iniun

BTA-M-3 2
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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 ‘



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.

Operation

Electrical Sequence of Operation

The typical wiring diagrams provided in Figures 1 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 CCHZ2), 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:

Asthe 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

/have tripped, this supplies power to the low speed compressor

contactor coil (CCS) and outdoor fan relay coil (ODR). Safety
controlsin 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 BTA180F 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.

A Maintenance Log at the end of the “Periodic Maintenance”
section enables the operator/serviceman to maintain a
record of system operating data.

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 CCT then
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 failure when power is
applied.

BTA-M-3
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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 compressor operation, if the condensing pressure becomes
too high. Refer to Table 1 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 1 for control settings.

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 1 for control settings.

Table 1 - Control Settings

Reset Rel ay CONTROL CUT-IN CUT-OUT
: . High Pressure Control
Whenever the system is stopped by the high or low pressure con- (All Units) 345 PSIG (20) 425 PSIG (+20)
trol, the reset relay locks out the compressor contactor. This pre- Low Pressure Control ;
vents the system from recycling until the condition causing the (All Units) 48 PSIG (+7) 20 PSIG (+4)
high or low pressure cut-out is corrected, and the relay is manu- FLT 75 F(+3) 65 F(+3)
ally reset. To reset this relay, turn the room thermostat from 10Ton
COOL to OFF and then back to COOL, or open the unit discon- FLT 75 F(+3) 65 F(+3)
5 A 12.5-15 Ton
nect switch and reclose it.
FLT 65 F(+3) 55 F(+3)
12.5-15 Ton
FLT = Fan Limit Temperature Control
TEMP. TEMP. TEMP. TEMP.
FALL RISE FALL o RISE
1 1 { 1
CONDENSER
80 FANNOS.1AND2 }—go 80 CONDENSER FANS 80
L NOS. 1,2 AND 3
e ON
E 75 75 c 75 75
w B w
o o o
S - >
= L =
& 70 L 70 X 70 70
g ‘ g
= L =
w w
[= - =
= 65 - 65 — 65 65
z L z
w I w
& W
: : 3
<
60 CONDENSER —60 60 -
FAN NO. 1 ON X
55 [ 55 55 55

| T

BTA, 10

CONDENSER
T FAN NO. 1ON J-

BTA 1272, 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.

[J 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.

. Clean both the evaporator and condenser coils. Follow the
procedures outlined under “Coil Cleaning” in the MAINTE-
NANCE PROCEDURES section of this manual.

1
. 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.

. 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.

10

NEW CONTACTS - SMOdTH SURFACES, MAY BE
BRIGHT, DULL OR DISCOLORED BY TARNISH

@& = oy

NORMAL WEAR - SURFACES MILDLY PITTED,
DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN,
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF

EDGES WITH NO LIFTING. CONTACTS STILL SERVICEABLE

= o -

BADLY WORN - SURFACES BADLY ERRODED. EDGES
FEATHERED AND LIFTED. REPLACE CONTACTOR.

Figure 6 - Compressor Contactor Replacement Guide

[J 6. 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.

07

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.

c. Adjust the superheat if necessary (instructions are pro-
vided 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 MAIN-
TENANCE 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-
cooling in the MAINTENANCE LOG provided on the fol-
lowing page.

8.
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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 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 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.

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.

1

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
coil.

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.
®.
11. Replace all unit panels and parts, and restore electrical
power to the unit.

Inspect the coil. If it still appears to be dirty, repeat Steps 7, 8
and 9.

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.

‘AUTION: 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.
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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. 1 is wired to low volt-
age circuit No. 1. Replace the faulty high pressure control.

6. On BTA150D-BTA180D units, repeat Steps 1 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. 1 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.

6. 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.

7. On BTA120D-BTA180D units, repeat Steps 1 through 6 to
test the low pressure control in the setond compressor
circuit. In place of Step 3, however, reconnect Y2 and
disconnect Y1 on the control box terminal strip. This will
prevent Compressor No. 1 from running while the con-
trol for the second compressor circuit is being tested.

BTA-M-3



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

‘| 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.
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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 torise, a leak is indicated. Figure 8 illus-
trates three possible results of the time versus temperature
rise check.

MANIFOLD

VALVE e~\\\\‘~ VALVE C
VACUUM
GAUGE HIGH SIDE LOW SIDE

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 AIRIN
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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WARNING: ALWAYS USE A PRESSURE REGULATOR, 3. Ifaleakis found during the testing, release the test pressure,
VALVES, AND GAUGES TO CONTROL DRUM AND LINE break the connection, and remake it as a new joint. Refer to
PRESSURES WHEN PRESSURE TESTING THE SYSTEM. EX- the “Brazing Procedures” in this section of the manual for
CESSIVE PRESSURES MAY CAUSE LINE RUPTURES, proper brazing techniques.
EQUIPMENT DAMAGE, OR AN EXPLOSION WHICH COULD
RESULT IN PERSONAL INJURY OR DEATH. 4. If no leak is found, use nitrogen to increase the test pressure
Leak test the liquid line, evaporator, and suction line at pressures to 150 psig, and repeat the leak test. Soap bubbles should be
dictated by local codes. used to check for leaks when nitrogen is added. If a leak is
. found after increasing the pressure to 150 psig with nitrogen,
CAUTION: Do not exceed 200 psig when leak testing the release the test pressure and repair the leak.
system.
1. Charge enough refrigerant into the system to raise the pres- 5. Retest the system to make sure the new connection is solid.
sure to 100 psig.
2. Use a halogen leak detector or halide torch to check for 6. Ifaleak is suspected after the system has been fully charged
leaks. Be thorough in this test, checking the interconnecting with refrigerant, use a halogen leak detector, halide torch, or

piping joints, the evaporator unit, and the condensing unit. soap bubbles to check for leaks.




Brazing Procedures

Proper brazing techniques are essential when installing refrig-
erant piping. The followigg 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 meter to
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 will 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 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 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.
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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 CHARGE
CONDENSING (IN OUNCES EVAPORATOR (IN OUNCES
UNIT OF R-22) UNIT OF R-22)
BTA120D 268 BTE120B 112
(134/circuit) (56/circuit)
BTA150D 256 BWE090C 158
(128/circuit) (Two) (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 Weights (Ounces/Foot)

¥ 0.61

Y2 1.137

58 1.827

Ya 2.738 0.056
8 0.078
1% 0.133
1% 0.203
1% 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.




Proceed as follows to charge the system with refrigerant.

1. Charge liquid refrigerant into the liquid line of the No. 1 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 proéess
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
in 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. Turnthe 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 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.

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.
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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 unit.

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 REFRIGERANT 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.



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).
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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.



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.

. 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)

a.

b.

. Condensing Unit Performance:

Measure pressures (psig) at the suction and discharge
line access valves next to the compressor.

Measure the dry bulb air temperature (F) entering the
condenser coil. )

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.

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.

CONDENSER AMBIENT, F

65 75 85 95 105
CON- EVAP. WETBULB,F  WETBULB,F WETBULB,F WETBULB F  WETBULB.F
DENSING  EVAP- AIRFLOW 57 65 72 57 65 72 57 6 72 57 65 72 5 6 72
UNIT ORATOR (SCFM) COMPRESSOR SUCTION PRESSURE (PSIG)
BTA120D  BTE120B 4000 59 69 79 60 71 8 62 72 83 63 74 84 65 76 86
BTA150D (2) BWEO9OC 5000 59 69 79 61 71 8 62 73 8 64 75 8 66 77 87
BWV180B 5000 61 71 8 62 73 8 64 75 8 66 77 87 68 79 90
BTA180D (2) BWEOSOC 6000 58 68 78 60 70 80 61 72 8 63 74 84 65 76 86
BWV180B 6000 60 70 8 61 72 8 63 74 8 65 76 8 66 77 88
BTA180F  BWV180B 6000 57 67 76 59 69 78 61 71 8 63 73 83 65 75 86
NOTES:

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.

Find the correct combination of condensing unit
and evaporator in Table 4. Match the condenser
entering air temperature (measured in Step 1b) with
the evaporator wet bulb temperature (measured in
Step 2a) to determine the correct suction pressure.

Use Table 5 to correct the suction pressure (from
Table 4) for the line sizes used in your installation.

Use Table 6 to correct the suction pressure (from
Step 2c) for the airflow of your evaporator.

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.

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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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.

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 +04 -10 -24 -36 -47 -58
BTA150D +06 -16 -36 -54 -69 -84
BTA180D +03 -25 -50 -71 -89 -106
CONDENSING ~ 1-1/8” O.D. SUCTION LINE LENGTH, FEET
UNIT 0 25 50 75 100  125*
BTA120D +0.4 0 -04 -08 -11 -15
BTA150D +0.6 0 -06 -12 -18 -23
BTA180D +03 -05 -13 -20 -27 -34
CONDENSING  1-3/8” O.D. SUCTION LINE LENGTH, FEET
UNIT 0 25 50 75 100  125*
BTA120D +04  +03  +01 0 -02 -03
BTA150D +06 +04  +0.2 0 -03 -05
BTA180D +0.3 0 -02 -05 -08 -11
BTA180F -07 -17 -26 -34 -42 -49
CONDENSING  15/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100  125*
BTA180F +04 0 -04 -08 -12 -16

*0 and 125 feet provided for interpolation purposes only.

Table 6 - Suction Pressure Correction for Airflow (PSI)

COND. PERCENT OF RATED EVAPORATOR AIRFLOW
UNIT  -20% -15% -10% -5% 0% +5% +10% +15% +20%
BTA120D -28 -20 -13 -06 0 +06 +1.1 +16 +21
BTA150D -26 -19 -12 -06 0 +05 +1.0 +15 +1.9
BTA180D -26 -19 -12 06 0 +05 +1.0 +14 +19
BTA180F 25 -18 -12 06 0 +05 +1.0 +14 +138
BTA-M-3
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BTA180D Operating Pressures

Figure 12 -
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Figure 13 - BTA180F 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 ona
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.

BTA-M-3
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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 after 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 64.2
38 65.6
39 67.1
40 68.5
41 70.0
42 714
43 73.0
44 745
45 76.0
46 77.6
47 79.2
48 80.8
49 824
50 84.0




Measuring Subcooling

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 the jumpers
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.

Troubleshooting

The Troubleshboting 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 chartis 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:

[0 Check the thermostat to ensure that it is properly set, re-
ceiving control power, and “making/breaking” on a call for
heating or cooling.

a

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.
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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 2427
120 2599
125 277.9
130 296.8
135 316.6
140 337.2
145 358.9
150 381.5

Table 9 - Maximum Allowable Amps

Allowable™* | Max. Allowable Amps

Condensing Electrical Voltage | Matched |Oversized*
Unit Characteristics Range Evap. Evap.

BTA120D300 | 208-230/60/3 187-253 24 —
BTA120D400 460/60/3 416-506 1 —
BTA120DWO0O| 575/60/3 520-635 9 —
BTA150D300 | 208-230/60/3 187-253 e 30
BTA150D400 460/60/3 416-506 — 13
BTA150DWO00| 575/60/3 520-635 — 11
BTA180D300 | 208-230/60/3 187-253 31 36
BTA180D400 460/60/3 416-506 14 16
BTA180DWOO| 575/60/3 520-635 11 13
BTA180F300 | 208-230/60/3 187-253 66 67
BTA180F400 460/60/3 416-506 33 34
BTA180FW00 575/60/3 520-635 27 27

“Evaporator one size larger than condensing unit.
“*Allowable voltage range at the unit terminal block.

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 of mechanical failure
or malfunction. When mechanical problems 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

—

power to unit. . Check for the following:

A. Compressor does not start, and does 1. No
not hum. Condenser fans do not

operate.
a. Disconnect switch open.

b. Fuses blown.

. No call for cooling. . Check for the following:

a. Defective thermostat.

b. Broken or improper control wiring.
c. Blown control power fuse.

. Anti-recycle timer has not timed . Wait at least five minutes for the anti-
out (if installed). recycle timer to time out.

. Compressor motor protection . Check motor windings for open
module cut out. circuit after allowing cool-down time.

Refer to Symptom F, “Compressor

motor protection module cut out”.

. Unit locked out by reset relay. . 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 |, “Suction pressure
too low".

d. Defective low pressure control.

e. Defective reset relay contacts.

AA. Compressor does not start, and does 1. Compressor contactor will not 1. Check for the following:
not hum. Condenser fans operate. close.
a. Defective compressor contactor.

b. Improper wiring.

2. Defective compressor. 2. Replace faulty compressor.
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B. Compressor hums, but will not start.

. Low voltage at the compressor.

. Defective compressor.

. Check for the following:

a. A single blown fuse.
b. Low line voltage.
c. Defective compressor contactor.

d. Loose wiring connections.

. Check for the following:

a. Open motor winding.

b. Excessive amp draw on all
phases.

C. Compressor fails to switch to high
speed.

. No call for second stage of

cooling.

. Compressor contactor will not

close.

. Defective compressor.

. Check for the following:

a. Setpoint too low.
b. Defective thermostat.

c. Broken or improper control wiring.

. Same as AA-1.

. Same as AA-2.

D. Compressor short cycles.

. Intermittent contact in control

circuit.

. Poor thermostat placement.

. Defective anti-recycle timer.

. Check for the following:

a. Defective relay contacts.

b. Loose wiring connections.

. Refer to “Thermostat Installation” in

the ELECTRICAL WIRING section of
this manual.

. Replace compressor motor

protection module.
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E. Compressor runs continuously.

. Unit undersized for load (cannot

maintain space temperature).

. Compressor fails to switch to high

speed.

. Thermostat setpoint too low.

. Defective thermostat or control

wiring.(conditioned space too
cold).

. Welded contacts on compressor

contactor.

. Leaky valves in compressor

(indicated by operation at
abnormally low discharge and
high suction pressures).

. Shortage of refrigerant (indicated

by reduced capacity coupled with
high superheat, low subcooling,
and low suction pressure).

. Check for cause of excessive load.

. Refer to Symptom C.

. Readjust thermostat.

. Replace thermostat. Replace or

repair control wiring.

. Repair or replace contactor.

. Replace compressor.

. Find and repair refrigerant leak.

Recharge system.

F. Compressor motor protection
module cut out.

. Excessive load on evaporator

(indicated by high supply air
temperature).

. Lack of motor cooling (indicated

by excessive superheat).

. Improper voltage at compressor.

. Internal parts of compressor

damaged.

. Check for the following:

a. Excessive airflow.

b. High return 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 unbalanced line voltage.
b. Loose power wiring.

c. Defective compressor contactor.

. Replace compressor.

G. Compressor is noisy.

. Internal parts of compressor

damaged or broken (compressor
knocks).

. Liquid floodback (indicated by

abnormally cold suction line).

. Liquid refrigerant in the

compressor at start-up (indicated
by an abnormally cold
compressor shell).

. Replace compressor.

. Check and adjust superheat.

. Replace crankcase heater.
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H. System short of capacity. 1. Low refrigerant charge (indicated 1. Add refrigerant.

by low subcooling and high
‘ superheat).

2. Clogged filter drier (indicated by 2. Replace filter drier or core of drier.
temperature change in refrigerant
line through drier).

3. Incorrect thermostatic expansion 3. Readjust expansion valve.
valve setting.
4. Expansion valve stuck or 4. Repair or replace expansion valve.

obstructed (indicated by high
superheat and high space

temperature).
5. Low evaporator airflow. 5. Check filters. Adjust airflow.
6. Noncondensibles in system. 6. Evacuate and recharge system.
7. Leaky valves in compressor 7. Replace compressor.

(indicated by operation at

abnormally low discharge and
high suction pressures).

I.  Suction pressure too low. 1. Shortage of refrigerant (indicated 1. Find and repair refrigerant leak.
by high superheat and low Recharge system.
subcooling). "
2. Thermostat set too low (indicated 2. Readjust thermostat.

by low discharge pressure and
low space temperature).

‘ 3. Low airflow. 3. Check for clogged filters, incorrect
fan speed, or high duct static
pressure.

4. Clogged filter drier. 4. Check for frosting on filter drier.

Replace if necessary.

5. Expansion valve power assembly 5. Repair or replace expansion valve
has lost charge. power head assembly.

6. Obstructed expansion valve 6. Clean or replace valve.

(indicated by high superheat).
J. Suction pressure too high. 1. Excessive cooling load (indicated 1. See Symptom E, “Compressor runs
by high supply air temperatures). continuously”.

2. Overfeeding of expansion valve 2. Adjust superheat setting and check
(indicated by abnormally low to see that remote bulb is properly
superheat and liquid flooding to attached to suction line.
compressor). .

3. Suction valves broken in open 3. Replace compressor.
position (indicated by noisy
compressor).

4. Compressor on low speed. 4. Refer to Symptom C.

29 BTA-M-3




K. Discharge pressure too low.

. Shortage of refrigerant (indicated

by low subcooling and high
superheat plus bubbles in sight
glass).

. Broken or leaky compressor

discharge valves (indicated by
suction and discharge pressures
that equalize rapidly after
shutdown).

. Condenser fan control stuck in

closed position (contacts closed
when temperature is below 60 F).

. Unit running below minimum

operating ambient.

. Low ambient damper stuck open

(indicated by low discharge
pressure).

. Repair leak and recharge system.

. Replace compressor.

. Replace defective control.

. Provide adequate heat pressure

controls or a unit ambient lockout
switch.

. Repair or replace damper operator.

L. Discharge pressure too high.

. Too little or too warm condenser

air; restricted air flow.

. Air or noncondensible gas in

system (indicated by
exceptionally hot condenser and
excessive discharge pressure).

. Overcharge of refrigerant

(indicated by high subcooling, low
superheat, and high suction
pressure).

. Excessive system load.

. Defective condenser fan or fan

control (indicated by one fan off
and high condenser pressure).

. Defective or inoperative low

ambient dampers.

. Clean coil. Check fan and motors for

proper operation.

. Evacuate and recharge system.

. Remove excess refrigerant.

. Reduce load.

. Repair or replace fan or control.

. Repair or replace defective parts.
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BTA180D300AB 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-
TRICAL AND MECHANICAL EXPERIENCE. ANY ATTEMPT TO
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

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
PROPERLY FASTENED.

DISCONNECT POWER BEFORE SERVICING

INDOOR THERMOSTAT
Thermostat System Switch  Fan Switch Cool Steps Heat Steps
BAYSTAT010* Auto Auto 2 2
BAYSTATO11 Auto N.A. 2 2
BAYSTATO012 Manual Auto 2 1
BAYSTATO013 Manual Auto 2 2
BAYSTATO15 Auto Auto 2 None
*BAYRLAY001 must be used in conjunction with this thermostat. ;
Night Setback: BAYSTAT003
Coil Guard: BAYGARDO004
Isolators: BAYISLT001
T BAYISLT002
s p@ U‘I_ Low Ambient Damper: BAYLOAMOO1A
on Page C-173

©American Standard Inc. 1986

2nd Printing 1968




SERVICE PARTS

DPG CSG
COMPONENT QTY. DESCRIPTION CAT. # PART #
Capacitors (CAP) 3 |5.0 MFD, 440V WW20X0108 | CPT-119
Compressors 2 |208-230/60/3, FLA 27.1, Trane CRHH-075J WW77X0750 | COM-1649
(COMP)
Contactors 2 |Type 3PST, Contacts: Ind. FLA 40, Res. Amps 50, WW30X116 | #CTR-522
(compressor) (CC) LRA @ 240 = 240, LRA @ 480 = 200, Coil: 24V, Inrush V.A. 50,

Sealed V.A. 6.5
Drier 2 |Liquid Line w/Sweat Fittings, 16 c.u. in., %" x 4" WW22X0096 | DHY-152
Fan 3 |3 Blade, 20" Dia., 4" Dia. Bore, CW WW73X0077 | FAN-661
Fuse 2 |Dual Element, 3 Amps, 300V WG23X0070 FUS-200
(control) (F7)
Fuse (F5,F86) 2 |Dual Element, 30 amps, 300V WW23X0212 FUS-92
(outdoor fan) ?
Condenser Motor 3 |208/230V, 60 Hz., 1 Ph., Dripproof Shell, CCW, 1625 Rpm, WW84X620 ##MOT-2360
(ODFM) Y2 H.P., 1-speed, FLA 4.1, LRA 9.5, type PSC
Relay 2 |Type SPDT, Contact Rating: Pilot Duty, Coil Voltage: 24 V.A.C. WW24X0171 RLY-657
(reset) (RR)
Slinger 3 |%" Dia. Bore WW72X0048 | SLG-31
Control Switch 2 | Cut-out Pressure: Opens @ 425 + 20 PSIG, WW26X0068 CNT-510
High Pressure Resets @ 325+ 20 PSIG
(HPC)
Control Switch 2 |Cut-out Pressure: Opens @ 20 + 4 PSIG, Resets @ 50 + 5 PSIG WW26X0095 | CNT-542
Low Pressure
(LPC)
Condenser Fan 1 |Type SPST, Switch Opens @ 55 + 3 F. Closes @ 65 + 3 F, WW28X238 CNT-959
Limit Control (FLT) Rating @ 240 V = 10 Amps
Condenser Fan 1 |Type SPST, Switch Opens @ 65 + 3 F. Closes @ 75 + 3 F, WW28X0250 | THT-500
Limit Control (FLT) Rating @ 240 V = 10 Amps
Time Delay Relay 2 |Time Delay 240 Sec., Input Voltage 24V, Output Rating 1 Amp. WW24X0116 | RLY-858
(LATD)
Transformer (T) 1 | Primary 208/240V, Secondary 24V, Class I, Rating 60 V.A., WW32X0066 | TRR-398
Primary 60 Hz.

Crankcase Heater 1 |230V, 60W WWO08X0088 | HTR-1225
(CCH)
SERVICE REPLACEMENT PARTS
Drier, Liquid 2 |Liquid line w/sweat fittings, 16 Cu. In., %" x %" WW22X096 DHY-152
Drier, Suction 2 | Suction line w/sweat fittings, 30 Cu. In., 1%" x 1%" 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. The
CSG 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 available
to you through both Trane divisions.

BTA-SF-26A 2




Operation

' Electrical Sequence of Operation

The typical wiring diagrams provided in Figures 1and 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 the AUTO
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 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 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.

BTA-SF-20A
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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.

. 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.

BTA180D / BWV180B
100% Compressor Load
6000 CFM Evap. Airflow
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300.
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PRODUCT SPECIFICATIONS BTA180D

Outdoor Unit
Indoor Unit Rated w/208-230
Ratings Cooling
MBH 190.0
Indoor Airflow (CFM) 6000
Power Input (KW) 235
EER 8.2
Noise Rating No. 8.8
Power Conns. - V/Ph/Hz 208-230/3/60
Min. Brch. Cir. Ampacity 73
Br. Cir - Max. (Amps) 100
Recommended Dual Element (Amps) 80
Compressor Model H/
CRHH-075J-AE
No. Used - No. Speeds 2/1
Volts/Ph/Hz 208-230/3/60
R.L. Amps. - L.R. Amps 27.1/76
Outdoor Fan - Type Propeller
No. Used/Dia. (In.) 3/20
Type Drive/No. Speeds Direct/1
CFM @ 0.0. in W.G. 12131
No. Motors - H.P. 3/5
Motor Speed Rpm 1625
Volts/Ph/Hz 208-230/1/60
F.L. Amps 41
Outdoor Coil - Type Plate Fin
Rows/F.P.I. 3/13
Face Area (Sq Ft) 26.0
Tube Size 3/8"
Refr. Line Size Suction 1.125
Liquid 3/8"
Outdoor Unit Dimen. Crated 43 x43x112
Shipping Weight (Lbs) 1020
Net Weight (Lbs) 840

BTA-SF-26A




TROUBLESHOOTING CHART — WHAT TO CHECK

SYSTEM FAULTS

Liquid Pressure Too High

w

Liquid Pressure Too Low

w

Suction Pressure Too High

Suction Pressure Too Low

w

Liqud Refrig. Floodback TXV System

Liquid Refnig. Fioodback Capillary Tube System

w | v | v |o v
©

1.D. Coil Frosting

Compressor Runs Inadequate or No Cooling

ELECTRICAL

Compressor & 0.D. Fan Do Not Start P

Compressor Will Not Start But 0.0 Fan Runs

0.D. Fan Won't Start

Compressor Hums But Won't Start

Compressor Cycles on IOL

©|vo|wo|w©

»w| o|vw| oo |©

1D Blower Won't Start P

P Primary Causes S Secondary Causes

REFRIGERANT CIRCUIT — BTA180D300A

NOTE: ONLY ONE CIRCUIT SHOWN.
MULTIPLE CIRCUITS FOR INDOOR
AND OUTDOOR COILS.

INTERCONNECTING
TUBING

'J

0

f

HPCD

PRESSURE
W o T

PRESSURE
g

COMPRESSOR

e

- e e e = - - - == -] —- -

Nl

NOTE: TWO COMPRESSORS PER UNIT.

ONLY ONE SHOWN.

The Trane Company | AN AMERICAN—
Light Commercial Group STANDARD

Guthrie Highway
Clarksville, TN 37040 COMPANY

BTA-SF-26A

-
|
!

INDOOR
COIL

NOTE: ONLY ONE CIRCUIT SHOWN.
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Literature change history
BTC-IN-3A (March 1986)
Revised manuals for models carrying CSA certification

ALL phases of this 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. Whether the installation is done by one 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
of your phase of installation. 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 SUPPLY AIR DUCT
CONCENTRIC RETURN AIR DUCT

ROOFING

DIFFUSER

From Dwg. 21C716328 Rev. 0

TYPICAL ROOFTOP INSTALLATION

The Roof Mounting Curb is (factory assembled BAYCURBO015)
(field assembled BAYCURBO14), 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: If any internal accessories are to be added to the unit,
1t should be done at the shop if at 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 836” service clearance on sides of the
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 as
make-up air or the economizer ventilation 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

(All dimensions are in inches)

INDOOR END (FRONT)
APPROX. CORNER WEIGHT — LB
e 80§ —T ECONOMI ZER
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3
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3 e
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2. IF TRANE CURB IS NOT USED, SEE INSTALLER'S GUIDE FOR DUCT = J i

STARTER DIMENSIONS. 00*
3. COMBUSTIBLE CONSTRUCTION, SERVICE AND OPERATING Ilﬂmﬂ A

CLEARANCES 36" TO COMPRESSOR. FILTER AND HEATER CONTROL
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C. UNIT MOUNTING

IMPORTANT: The insulated deck for use with Roof Mounting P.V.C. RUBBER GASKET
Curb BAYCURBO15 or BAYCURBO14 is secured, at the facto- oo o™ FOR UNIT PLACEMENT ‘
ry, to the bottom of the unit, under the outdoor coil section and

: . . . MOUNTING
requires NO field assembly. See Installation Instruction

shipped with Curb for proper installation of roof-top accesso- AWORLY Sdals
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 abead of architectural grade caulking (field supplied)
at corners of curb to seal all voids, preventing water leaks.

N
3. Place 1-1/2” x 1/2” P.V.C. rubber gasket (supplied with NOTES o & POSITION JOINTS IN PV.C \

unit) on mounting curb as illustrated and in the Installation RUBBER GABKET AS SHOWN

. . o 2. AIR SEALS — APPLY P.V.C. RUBBER LAST TO
Instruction shipped with curb for correct placement of P.V.C. REOLIETHERE 15 ADEQUATE P Y.L, FOR THE WATER
gasket on mounting curb. 3 R UEAKAGE AT CURBDUCT JONT | e ENT DUt From Dwg. 21C716339 Rev. 0

0

SPREADER WOCOE iLewD

BARS
COMPRESSOR END -y ™~
OF UNIT -

_____—_-———_

of e -
L
e ]

T DECK ON UNIT
1

D — — e = — e
See detailed See detailed
drawing at drawing at
left below right below
UNIT BEING LOWERED INTO POSITION ON MOUNTING CURB
LOCATING ANGLE “pr
ON UNIT
= DRIP FLANGE
.’ — UNIT BASE
UNIT SIDE RAIL P.V.C. RUBBER

CURB & DECK /

CORNER

SEALING GASKET

UNIT HOLD DOWN SCREW END OF CURB
1/4 — 20 x 1-1/2 LG
(4 REQ'D)

FIGURE 2
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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 of the 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 connections are made tight and no naked wires
are exposed.

6. Ground the unit internally as provided, see wiring diagram
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

SINGLE BRANCH CIRCUIT POWER ENTRY ON UNITS
WITH FACTORY INSTALLED ELECTRIC HEATERS

FUSE BOX ASSEMBLY //

I RY P
I
|

|

L ;
: i |
u=] I C :

HEATER ASSEMBLY
&

CONTROL BOX

LOW VOLTAGE
HIGH VOLTAGE

KNOCKOUT
FIELD WIRING
HIGH VOLTAGE
KNOCKOUTS

LOW VOLTAGE
TERMINAL BOARD

From Dwg. 21C716265 Rev. O

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 “POWER APPLIED DATA” on the designated lines
below.

Time___ AM Date
PM

By

(Electrician)
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E. CONDENSATE DRAIN PIPING

3/4" PVC OR COPPER 3/4" GALVANIZED
PIPE & FITTINGS

TUBING & FITTINGS

——

4'' 'MIN.

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.

2-3/4'" MIN.

MATERIALS MATERIALS
4. Must not be connected to closed drain system. 1| TEE 1| TEE
3| 90° ELL 1| PLUG
1| PLUG 3 | STREET ELL
1| 6" NIPPLE 1| 5-1/2" NIPPLE
2| 2 NIPPLE
1| 3/4” NPT TO PVC OR
COPPER ADAPTOR

F. DRIVE BELT ADJUSTMENT

DANGER: For personal safety, fan and motor must not be AIRFLOW TABLE

rotating or energized. -

1. Remove panels and place belt on motor and blower pulleys, L_J"'t Model No. BTCO90F BTC120F
(Unit shipped with belt attached to blower pulley only.) Min. Airflow

2. Loosen motor hinge and adjustment bolt and lift motor I(\:IIFaM (ilg;trlc Heat) 3000 4000
pulley into belt. (See Figure 3.) X. Alrfiow

3. Adjust belt tension to a 1” depression midway between e (Gpoiing) i 2500
pulleys using one finger (about 10 lbs. force).

4. Tighten hinge bolt and adjusting bolt. \ADJUSTING BOLT

IF NECESSARY TO CHANGE AIRFLOW:

NOTE: Caution, consult airflow performance data in Data/ I
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. Thls position is zero (0)
turns open.

5. Adjust pulley section to the requu'ed 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. Z
HINGE BOLT
INDOOR BLOWER AND DRIVE MOTOR
FIGURE 3

page 6



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 cleanable filters.

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 these filters in place.

H. AIR DUCTS

All conditioned air duct work must be insulated to minimize
heating and cooling duet 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.

ENTHALPY CONTROL SELECTION CHART
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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. DRAW A STRAIGHT LINE BETWEEN THESE TWO
POINTS.

E. ADJUST THE ENTHALPY CONTROL TO THE
SETTING INDICATED ON THE CONTROL SETTING
SCALE.

~
?llnuun

™
o
(TYRTTEvET

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 of damper drive motor. (OPEN A&Y
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. Setindoor 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 of economizer 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, stopping indoor
blower. Fresh air damper will close and return air damper will
open.

ECONOMIZER CONTROL SELECTION

& PSYCHROMETRIC CHART
HART CONTROL POINT
comve | oEc E ) 85 90 95100106110
73 * 4
£ L7 Rl
c [ T ;
58 o i
’ )
vﬁ,"
‘Qo‘@f'? & b l!u;n;!
~ R HUMIDITY
j”? \\ . + /
AN rdl z
S/
& -t\q [
L& NN
L/ é g. \ so/ ‘
2 o AN
& Q° & P’y | <
N
0 Q) N &
> é&°c (3 o \
3 N
Z N
5 NONDY
NJ
35 40 45 80 55 60 65 70 76 80 85 90 95 100106110
DRY BULB TEMPERATURE F. T
Below set point — Economizer will function.
Above set point — Compressor will operate.
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ECONOMIZER CONTROL CHECK-OUT (Cont.)

9. Set indoor thermostat to 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 55°F. to 65°F. (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

1]

RETURN
AIR

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.

CONDITIONED
SUPPLY AIR

ECONOMIZER CAPILLARY
BULB & CLIP

page 8
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AIR CONDITIONER
POWER SUPPLY
PER LOCAL CODES

MANUAL THERMOSTAT

/-UWPER

r%= motes
LI T2]3]4]

— s o—
Ll

TO AIR CONDITIONER
CONTROL

BOX

3

4
4

LOW VOLTAGE
TERMINAL BOARD

SINGLE PACKAGE
AIR CONDITIONER

vi[rz[welwi[s[e[r] | [Re[Ru] @ [wi Jwa[vz]v1]
(- A T |
F

POLARIZED
PLUG

FIELD WIRING DIAGRAM FOR BTC090,120F WITH SUPPLEMENTARY HEATERS AND

ROOM THERMOS TAT
BAY28XI183 WITH
SUB-BASE BAY28XI85
(SET HA-18 HA-2 PER

DWG, A724003)

|
§ ol
Tt
i
|

HEATER CONTROL BOX

24 v. | rigwn
————— LiNe v.] WIRING
———-——24V. | facTORY

WIRING

— e = | INE V.

HEATER POWER
SUPPLY PER

LOCAL CODES

(SEE DWG, A724003)

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 OF SUPPLEMENTARY
HEATERS.

4.LOW VOLTAGE (24V.) FIELD WIRING MUST
BE 18 GA. AWG MINIMUM.

. IF OUTDOOR THERMOSTATS ARE USED,
CONNECT IN ACCORDANCE WITH
INSTRUCTIONS SUPPLIED ON HEATER
WIRING DIAGRAM.

. THIS POLARIZED PLUG HAVING BROWN AND
WHITE LEADS IS ONLY ON HEATERS HAVING
SUFFIX A" AFTER MODEL NO. LEAVE
JUMPER BETWEEN TERMINALS 1 & 3 FOR
THIS APPLICATION.

o

-]

From Dwg. 21C756592 Rev. 0

B —
Y —
P v —

AIR CONDITIONER
POWER SUPPLY
PER LOCAL CODES

AUTOMATIC THERMOSTAT

TO AIR CONDITIONER
CONTROL BOX i L

| LOW VOLTAGE
TERMINAL BOARD

SINGLE-PACKAGE
AIR CONDITIONER

[JUNPER !
—- /NOTE 7

FIELD ADDED
JUMPER

FIELD WIRING DIAGRAM FOR BTC090,120F WITH SUPPLEMENTARY HEATERS AND

i|e|c|r ClRH| G [wijwzv2
[\ BAY 24X042 I
(FIELD SUPPLIED)

7 3\
Z T
- +
i |
{ 7
\ ¥4
p—

|
i
[1 T2]3]+] PoLARZED
(1 [2]3]«] PLUG
T
|
[
T
|
|

]

"HEATER CONTROL BOX

I—n'\o/o— HEATER POWER
SUPPLY PER
b——"0~"0— } LOCAL CODES
(SEE DWG. 21AT24003)
——
HEATER | THERMOSTAT® | HEATER AMPS/LINE® |  NOTES:
HA-1 HA-2 280/240V 480V 1. SEE HEATER WIRING DIAGRAM ON HEATER.
6 _ 20.8/24 12 2. SEE HEATER INSTALLED NAMEPLATE ON UNIT.
.36 — 41.6/48 24 3. HA SETTINGS NOT REQUIRED WITH HEAT PUMPS.
38 36 62.4/72 3%
36 36 83.2/96 48
12 12 104/120 60 From Dwg. 21A724003 Rev. 0
12 12 125/144 72

NOTES:

1. POWER WIRING AND GROUNDING OF
EQUIPMENT MUST COMPLY WITH LOCAL
CODES.

2. BE SURE POWER SUPPLIES AGREE WITH
EQUIPMENT NAMEPLATES.

SEE PRODUCT MANUAL FOR SELECTION
AND INSTALLATION OF SUPPLEMENTARY
HEATERS.

- LOW VOLTAGE (24V) FIELD WIRING MUST
BE 18GA. AWG MINIMUM.

. WIRING LEGEND:

LOW VOLTAGE - FIELD
'''' LOW VOLTAGE - FACTORY
e LINE VOLTAGE - FIELD
=== LINE VOLTAGE - FACTORY

6. IF OUTDOOR THERMOSTATS ARE USED,
CONNECT IN ACCORDANCE WITH
INSTRUCTIONS SUPPLIED ON HEATER
WIRING DIAGRAM.

7. THIS POLARIZED PLUG HAVING BROWN AND
WHITE LEADS IS ONLY ON HEATERS HAVING
SUFFIX ““A™ OR “B’* AFTER MODEL NO.
LEAVE JUMPER BETWEEN TERMINALS 1
AND 3 FOR THIS APPLICATION.

w

»

o

From Dwg. 21C756626 Rev. 0
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FIELD WIRING DIAGRAM FOR BTC090,120F WITH SINGLE BRANCH CIRCUIT
POWER ENTRY AND FACTORY INSTALLED ELECTRIC HEATERS

FIELD ADDED
JUMPER
vTe ROOM _ THERMOSTAT

BAY28XI83  WITH

SET HA PER DWG. A724005

[Re]Ru] 6 wiwz[vz[vi] sue easE eavzexisa
L

FIELD CONNECTION
BOX FOR SINGLE
POINT POWER
ENTRY UNIT

-

LVTB

IYI |Y2I_W-Z|WI| B | 6 | il

BAY24X042
(FIELD SUPPLIED)

NOTES:

1. POWER WIRING AND GROUNDING OF
EQUIPMENT MUST COMPLY WITH LOCAL
CODES. SEE DWG. 21A724005 AND
EQUIPMENT NAMEPLATE FOR MIN.

CIRCUIT AMPACITY AND MAX.
OVERCURRENT DEVICE VALUES.

2. BE SURE POWER SUPPLIES AGREE WITH
EQUIPMENT NAMEPLATES.

3. LOW VOLTAGE (24V.) FIELD WIRING

HVTB

CODES

TO 3 PHASE POWER \
SUPPLY PER LOCAL ) e

i

MUST BE 18 GA. MINIMUM.

4. WIRING LEGEND:
——— LOW VOLTAGE — FIELD
==—==LOW VOLTAGE — FACTORY
e LINE VOLTAGE — FIELD
=== LINE VOLTAGE — FACTORY

From Dwg. 21C756638 Rev. 0

uniTmoper | OHEATERS | o miN. CIR. | © MAX. (RECM.) uniTmopeL | O HEATERS | o min. CIR. | © MAX. (RECM.)
KW | VOLTS | AMPACITY FUSE SIZE KW | VOLTS | AMPACITY FUSE SIZE
BTCO90C300 | 10 | 240 45 80 BTCI200300 | 10 | 240 60 80
BTCOSF300 | 20 | 240 64 70 BTCI20F300 | 20 | 240 66 80
0 | 240 % 100 30 | 240 97 100
a | 240 124 12 0 | 20 21 150
50 | 240 154 175 50 | 240 157 175
80 | 240 184 200 80 | 240 187 200
BTCOS0C3AD | 10 | 240 4 60 BTCI20C3A0 | 10 | 240 60 80
BTCOSOF3A0 | 20 | 240 87 7 BTCI20F3A0 | 20 | 240 67 80
30 | 240 9 100 30 | 240 99 100
a | 20 121 150 w0 | 20 129 150
50 | 240 157 175 50 | 240 159 175 &
80 | 240 187 200 60 | 240 189 200 2
BTCOS0C400 | 10 | 480 2 30 BTC120c400 | 10 | 480 2 3% 3
BTCO0F400 | 20 | 480 2 3% BTCI20F400 | 20 | 480 3 0 T
30 | 480 4 50 0 | 480 s 50 §
4 | 480 62 70 w | 480 83 0
50 | 480 n 80 50 | 480 8 80 o
B0 | 480 ) 100 60 | 480 93 100 <
BTCO90C4A0 10 480 23 30 BTC120C4A0 10 480 30 40 i
BTCOSOFAAD | 20 | 480 33 3% BTCI20F4A0 | 20 | 480 3 p @
30 | 480 48 50 30 | 480 49 50 g
a | 480 83 70 a0 | 480 84 70 e
50 | 480 78 80 50 | 480 19 80 3
60 | 480 93 100 60 | 480 % 100 =
NOTES:
1. SEE HEATER NAMEPLATE AND HEATER INSTALLED NAMEPLATE FOR
KW/VOLTS.
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECTS CLOSED (ON)

e ystem Switch © | Fan Switch | Blower | Fan UMD oy | MiEer
ToCheok o [ (T 5] ik | fe L Rl
Sump Heat ‘ ' X
Indoor Fan Operation X X
Cooling (1st Stage) X X ® X ®
Cooling (2nd Stage) % X X ® ® X ®
Check Performance & X X X X X
Charge
USE CHARTS ATTACHED TO O.D. UNIT
Heating @ (1st Stage) X X X X
Heating (5)(2nd Stage) X X X

Inform owner on how to operate system and what to expect of it.

Set thermostat to desired operating position before leaving.

L ebed

(O 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

Propury Qraanaed <oy i« | T e BER G e PR L e Lk e B R e ¢ b e []
3.Check that all penetration holes in structure have been closed with flashing or equivalent

in accordance with local buildingcodes . ........... ... ... . i il []
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 1
6.Check thermostat’'s thermometer accuracy (check against reliable thermometer). Adjust per

INEtrUCHONS WHEXTROIMIOBAT. .. . . . - v s v & cw o nidale v oo mo s pramaois 35 i s dens'd pitn s we []
7.Check for return air filter installation and that the supply and return registers are not blocked [ ]
8.Check that drain lines are draining freely. (Pour waterindrainpans.) .................. []
9.Check for proper belt tension and adjustment on pulleys. (See Blower Adjustment

L INGUCHONE) . . -« b = o e wstma bl s S iPsie s Sale w & o aos = g micocs 58 930 S8 8 8 qhmis v on e []

10.Check that unit panels arein placeand secured . .. .......... ... ...t []

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 AM./P.M. Time
lapse . _Hours_______ ___ Minutes.

3.1f Steps 1 and 2 cannot be used, then place thermostat’s 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 ............ [1]
2.Check on field high and low voltage wiring for sound connections, correct terminals and grounding
SCCOMODG IO BONNE. - .. . ... el b b b L, L AL e e e R i []
3.Check circuit(s) protection (if field supplied) for proper size per nameplate specifications .. .[ ] /
4.Check control box panel ——in placeand 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 Technical Literature Printed in U.S.A.
Clarksville, TN 37040 P.l
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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-
pressor to 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

HEATING

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 (50°F.), 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
60°F., the thermostat will again close and start the
fan.

Supplemental Electric Heaters may be installed as
accessories for use with this unit. There are several
models to choose from and the operation of the 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 (W 1) terminal and the closing of the
(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. If the 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 45°F. As
soon as the outdoor temperature drops to the set-
tings of the 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 at all times when the
electric heaters are energized. Should airflow be
interrupted at any time, temperature would increase
to the limit switch (TCO) or fuse setting cutting off the
heaters until airflow can be restored.




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 tem-

OPERATING INSTRUCTIONS

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.

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

THERMOSTAT OPERATION

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.)

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.

2. 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.

3. 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 account when

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 atleast 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

SIDE VIEW
COVER AND BASE
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accidental shifting of the exposed Selector Levers,
Fan or System switches, once they have been prop-
erly set.

REAR VIEW
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COVER

BOTTOM VIEW
COVER

PROTECTIVE CONTROLS

NOTE: ALL OF THESE CONTROLS MAY NOT BE INSTALLED ON YOUR UNIT, CHECK ELECTRICAL 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 compressor.

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
motor heat has dropped below the trip setting,; however,
a check of the refrigerant and electrical systems should
be made to determine the cause, and THEN COR-
RECTED!!!



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. 2
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.
11. "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 Ieasl
1/2 hour per Ib. of refrigerant, prior to start-up of compressor.
12. Painted Surfaces Visually check, clean and paint as required.
_ 13.7 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.

Too little ventilation may result in:
1. Excessive smoke, fumes and odors.

2. Higher operating cost. 2. Stale air.
3. Loss of indoor temperature and humidity control.
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1. AIRFILTER

Filters should be inspected each month and
cleaned or replaced as required.

NOTE: If you have a clogged filter indicator light
on your thermostat (ask your installing dealer),
clean or replace filters when the light 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

. 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: Ball 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.

. 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.

- CLEANING HEAT TRANSFER COILS

Check all refrigerant coils at least twice each year
and clean as required.

10.

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.

. 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

. 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.

. 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.

. GENERAL INSPECTION

In addition to items 1 thru 7, it is a good mainte-
nance practice to physically and visually check
the following during routine or periodic inspec-
tion.

. 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.

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-BBOSE1, 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

. Power off

Check disconnect, fuses or breakers

EQUIPMENT INOPERATIVE 2. Defective control voltage Check for control voltage. Repair or
transformer or wiring replace.

3. Defective thermostat Replace thermostat

INDOOR BLOWER MOTOR WILL 1. (a) Faulty unit wiring (a) Check wiring per wiring diagram
NOT START — COMPRESSOR (b) Loose wiring connections (b) Tighten terminals and wiring
connection
OPERATES .
2. Defective fan relay, capacitor Check control voltage. Replace
or contactor defective component.

3. Defective motor Check current draw of motor.

0 INDOOR BLOWER MOTOR 1. Improper voltage Check voltage at motor terminals
CYCLES ON INTERNAL 2. Defective motor Check current draw of motor
PROTECTOR 3. Belts too tight Loosen so belts can be depressed 3/4"'

4. Motor overloading Adjust pulley - Replace with larger motor

G LOW INDOOR AIRFLOW 1. Dirty filters Clean or replace

2. Dirty coils Check visually - clean or replace

3. Improper pulley adjustment. Adjust for proper airflow

G COMPRESSOR WILL NOT START | 1. Incorrect thermostat setting Adjust thermostat
BUT INDOOR BLOWER 2. Compressor overloads or Check supply voltage, current draw
OPERATES internal thermostat open each winding.

3. High or low pressure which- Reset and check head

cut out open ever used or suction pressures
COMPRESSOR MOTOR HUMS 1. Low voltage Check voltages at each compressor
BUT WILL NOT START terminal when compressor trying to start
2. Compressor motor has open or Make continuity check with a reliable
shorted windings ohmmeter. (make sure compressor has
cooled enough to permit internal motor
protectors to reset).

3. Tight compressor. (mechanical stall) Condemn and replace compressor only
after all methods of starting compressor
electrically have failed.

9 SHORT CYCLING OF 1. Defective thermostat Replace thermostat
COMPRESSOR 2. Safety controls tripping. Check controls

3. Compressor overloads tripping. Compressor amperage & overloads

o COMPRESSOR OPERATES 1. Improperly adjusted or defective Adjust or replace
CONTINUOUSLY (INDOOR thermostat
TEMPERATURE BELOW 2. Defective compressor contactor Welded contacts
THERMOSTAT SETTING)




DIAGNOSTIC CHART FOR COOLING (CON'T)

COOLING PROBLEMS

POSSIBLE CAUSE

WHAT TO CHECK

COMPRESSOR OPERATES 1. Low refrigerant charge Check suction & head pressures
CONTINUOUSLY (INDOOR 2. Low suction pressure (See reasons for low pressure)
TEMPERATURE ABOVE 3. High head pressure (See reasons for high pressure)
THERMOSTAT SETTING) 4. Improperly sized equipment Check for capacity requirements
5. High return air temperatures Check fresh air intake
6. Defective compressor Check operating pressures & amperage
LOW SUCTION PRESSURE 1. Dirty filters Clean or replace
2. Insufficient air 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

Faulty expansion valve

Replace defective valve or power
element

Defective fan motor

Replace motor or repair

HIGH SUCTION PRESSURE

. Excessive load on unit

Check for high indoor air flow
Check for high return air temperature

. Defective compressor

Check for low head pressure
Check for low amperage draw

. High head pressure

Check for condensor air flow
Check for excessive refrigerant

. Faulty expansion valve

Replace defective valve or power element

HIGH HEAD PRESSURE

1. Excessive load on unit

Check for high indoor air flow
Check for high return air temperature

Condenser surface clogged or dirty

Clean

. Defective condenser fan motor

Repair or replace

4. Overcharge of refrigerant

Check performance chart. Purge gas
until conditions balance and correspond
to chart

DIAGNOSTIC CHART FOR HEATING

HEATING PROBLEMS

POSSIBLE CAUSE

WHAT TO CHECK

m INDOOR AIRFLOW PROBLEMS

SEE A, B, C & D COOLING PROBLEMS

O

ELECTRIC HEATERS
INOPERATIVE

ELECTRIC HEATERS
INOPERATIVE

1. Power off Check disconnects, fuses & breakers

2. Heating element Check voltage at heater terminals
Check continuity of fuseable link
and heating element. Replace
defective component

3. Relay Check control voltage & replace relay
if defective

4. Temperature protective devices 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




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.)

Undercharge of refrigerant.

Defective expansion valve.

Low side restriction.

Plugged filter-drier

Light indoor coil loading (low temperature air
entering evaporator).

b b o

High suction pressure is usually caused by:

High indoor airflow.

. Overcharge of refrigerant.

. Expansion valve.

. Non-condensables in system.

. Heavy indoor coil loading (high temperature air
entering evaporator).

6. Defective compressor valves.

AP WN =

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:

An overcharge of refrigerant.

Non-condensables in the system.

Low condenser airflow (coil dirty or obstructed,
fan too slow, etc.).

Excessive evaporator loading (high temperature
air entering evaporator).

High temperature air entering condenser.
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.

o0 A wWN=

2. 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.

10

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 unitis
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. Itis
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 1 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
a. Leak Detector.
b. Halide torch leak detector.
c. Soap solution.

2. To check for leaks

a. 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;

. 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.
c. 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)
Icing or frosting of the cap tube
Loss of capacity
Insufficient temperature drop across evap-
orator

aoo

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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G o #2s- sp~  BTC-SF-29B
% TRANE Dy — S s

Product Rooftop Air Conditioning
. Model BTC
Literature Type Service Facts
Sequence 29B
Date May 1986
File No. SV-UN-RT-BTC-SF-29B 5/86
SERVICE FACTS =
Air Conditioner
} ol Yol o ot gy et Model: BTC120F300HB
k speciﬁca}ipns and desigp without notice. The ir_\staﬂation
oo o Qo spranens o BTC120F3AOHB

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 OPTIONAL EQUIPMENT
MODEL BTC120F MODEL BTC120F Indoor Thermostats —
RATINGS (Cooling) ® INDOOR FAN — Type Centrifugal Single-Stage Heat/Cool ....AY28X182
BTUH 120000 a'- l’j‘szmh (in) 15 : 15 Two-Stage Heat/Cool .. ... AY28X183
s :";n "“’;'KL‘;FM’ o 08 Drve / Speeds (No) Belt / Adustable Two-Stage Cooling . ... ... AY28X186
EER ® 865 CFM vs. in. wg. ® See Fan Perf. Sub-Bases —
Noise Rating No. @ 88 No. Motors — HP 1—1172 Automatic or Manual o
POWER CONNS. — V/Ph/Hz | 200230/3/60 ms::u_n - o "7 Seasonal Changeover o
Min. Brch. Cir Ampacity ® 80 Volts/Ph/Hz 230/3/60 (For use w/AY28X183) .... AY28X184 [Ke} 2
Br. Cir. — Max. (Amps.) 80 FL Amps 50 Manual Changeover 23
Prot. Rtg. — Recmd. (Amps) 80 FILTER — Furnished? 1 in. Low Velocity (For use w/AY28X182, z ;
COMPRESSOR Climataf™ Type Recommended B3] ¥ ot A AY28X185 K2}
No. Used — No. Speeds 20y Lo Vel. ) Auto Seasonal Changeover L.
‘ Volts/Ph/Hz 200230/3/60 | Mo SaeThi) 42020 —10r 2in (For use w/AY28X182,
RL. Amps — LR. Amps 19—125 ‘o 183, 186) AY28X187
- (No.-Size-Thk.) S AL o) N T e e S
P (R S 1 s ?0’5 REFRIGERANT Head Pressure Control . . ... BAY28X123C
%D?th COIL — Type S%m/'e 25“ Charge (Ibs. of R-22) Left (11.0)/Right (10.1) Fan Control Relay Kit . ....... BAY24X42
Face Area (sq. ft.) 385 DIMENSIONS HxWxD @Rated in accordance with A.R.I. Standard 240,
Tube Size (in.) 1/2 Crated (in.) 47.5x76 x 83 @Rated in accordance with A.R.I. S|:|:ml 27%1m ®
= WEIGHT @Calculated in accordance with Natl. Electric Code. Suitable for use
g d gl aoase | sping tbs) — Net gos) 1222 / 1190 with HACR ciuitbreaers r fuses. @Standard A — Dry Coil —
Eace Aise. (sq ft) 95 : mﬂg&:ﬂaﬂ Air — Wet Coil — Indoor. ®Rated in accordance
;?ﬁn“gmrl I/zvam [']MQ;?NWM
rigerant ol Expansion imif § 5
Drain Conn. Size (in.) 3/4 NPT oy L',';",g",f g g Rl Y
OUTDOOR FAN — T, ller 207 — 254 95/71 115
No. Used / Dia. (in.) L sz}”zz :g? - %gé {g; ggm :gg
E?,; %";o/ i':";,,_g', ® ""9"3'06 . {a) 0.D. Fan must be on high speed. Indoor airflow must not exceed
No. Motors — HP 2—1512 450 CFM/TON. . .
Maotor Speed R.P.M. 1100 (b) 0.D. fan must be on high speed. Indoor airflow must not exceed
Volts/Ph/Hz 200-230/1/60 450 CFM/TON. Start kit must be used. .
4 EL A 38 (c)meqymdummfaunnopemmzoamhsvs.wahss
= D ; 1% approximately.

SAFETY NOTICE RECONNECT ALL GROUNDING DEVICES
THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING | ALLPARTS OF THIS PRODUCT CAPABLE OF CONDUCT-
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI- | ING ELECTRICAL CURRENT ARE GROUNDED. IF
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT | GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN- | OR WASHERS USED TO COMPLETE A PATH TO
UFACTURER OR SELLER CANNOT BE RESPONSIBLE FOR THE INTERPRETATION | GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
OF THIS INFORMATION, NOR CAN IT ASSUME ANY LIABILITY INCONNECTION | RETURNED TO THEIR ORIGINAL POSITION AND PROP-
. WITH ITS USE. ERLY FASTENED.

DISCONNECT POWER BEFORE SERVICING

Dwg. No. A724331P01
3rd Printing 1986

©American Standard Inc. 1986 Page D-131
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DPG CSG PARTS LIST FOR OPTIONAL HEAD
COMPONENT __|aTY. DESCRIPTION CAT.# | MNEMONIC # PRESSURE CONTROLKIT
Blower Wheel 115" D x 15 W x 1" Bore, CW WW74X74 _ [WHL-320
(Capacitrs (CFACFE) | 2 _[7.5 MFD, 440V WW20X134__|CPT-265 BAY28X123C
Compressor 2 mgmsmﬂ ZF(th 21.8 LRA 125.0, Wind. res. | Order by COM-2309 = =
@1 | ms unit
Internal Line Break Upm on rise in winding temp. - Resets in 30-90  |model # COMPONENT ary. DESCRIPTION CAT. # MNEMONIC #
10L) : Auto Transformer 1 @230V, Red 116.0 VAC, WW32X57 | TRR-440
Internal Press. Relief Upsn on 350# diff. between high & low side Orange 134.5 VAC, Yellow 200.0 VAC,
(IPR) pressure @ 460V, Red 232.0 VAC, Orange 273.0 VAC,
Contactor (MS-1) 1 |Type DPST, Contacts 230/460/600V, Amps Ind./ |WW30X93  |CTR-576 Yellow 400.0 VAC
Res. 40/50, LRA 240/200/160, Coil 24V Fuse *[ 1|5 Amp, 600 Vot *|ww23xigs__ [Fus-272
3.2 Aln., .36 AHid. [Pressure Switch 1 Ugans @ WW26X79 SWT-583
Contactor (MS-2)  *| 1 |Type DPST, Contacts 240/480V, FLA *|ww30x108  [CTR-577 (HPCO) 10 PSIG, Closes @ 160 == 10 PSIG
30, LRA 180/150, Cail 24V, Relay (ODFA) 1 [Type PDT, Contacts 240/480V, FLA 6/3, LRA  |WW24X70  |RLY-886
Distributor (I/0D) 2 [1/2" Inlet - 4 Outlets - 1/4" WW51X156 _ |DST-134 3 /18, Coil 24V, 53/.61 A.ln., .26/.31 AHd.,
Drier 2 |Suc. Line w/Swut Fit., 30 Cu. In., WW22X70 DHY-185 #R8222B-1158
| 1-1/8"x1-1/8" Relay (ODFB) 1 |Type DPDT, Contacts 240V, 180 LRA, 30 WW24X137  |RLY-1002
[Drier 2 |Liq. Line w/Sweat Fit., 8 Cu. In., 3/8"x3/8" WW22X88 |DHY-144 FUA, Coil 24V, 15 An. 41 AHI.,
Evaporator Defrost 1 120/z4ov m/s FLA su/au LRA, In @ 60 WW26X62  |SWT-507 L e : Mm e e T
Control (EDC) F., Out @25 Closes @ 45° & B°F
Expansion Valve 2 [3/8"In, WW51X240  |VAL-2470 ==L
&b 152. Out, Sweat, § Ton, 30" Cap, Thermostat (OFTB) ! |fpmo Lo, WW2BX120 [ THT-459
Ext. Equal., 90°, Superheat 45 + 2 PSIG Closes @ 25° + 6°F.
Fan 2|3 Blade, 22" Dia., 1/2" Bore, Hub up, CW, 34°  [WWT73XB9 _|FAN-1214 “New Part - Set Up Within The Last 18 Months.
Fuse (FU) 1 , Dual Element, 3.2 Amp, WG23X70 FUS-273 NOTE: USE THE FOLLOWING COMPONENTS AS CORRESPONDING PARTS
Motor (ID) 1 [230/460V, 60 Hz., 3 Ph., Open Shell, Rev.,, 1725 |WWS4X214  |MOT-2293 WHEN ORDERING FOR HI-STATIC MODEL
ma 1-1/2 nrsm\jss/‘zﬁ&maunu C120F3A0HB
Bearing, 1
— Ohms @ 77°F.: Hi Voltage 11.1/9.5, BT
Line To Line DPG CS6
Motor (0DA/ODB)  *| 2 ﬁ%z’g’a‘\‘, mzmriﬁ‘ Ph., ClachLdAS;séil, 3r.gw *|wwaaxa13 [moT-2578 COMPONENT __|arY. DESCRIPTION CAT.# | MNEMONIC #
 1/2 HP, 1-speed, FLA 3.8/3.3, leor (ID) 1 [230/4B0V, 60 Hz., 3 Ph., Open Shell, Rev WW94X230 | MOT2705
LRA 6.2, Winding Resistance — Ohms 1725 RPM, 2 HP, FLA 6.6/3.3, LRA 48.2/24.1,
@ 77°F: Blk. to Blu. 8.4/7.4; Ball Bearing, 1-Speed, Winding Resistance
Blk. to Brn. 41.3/35.5 — Ohms @ 77°F - (Hi-\oltage) 1-2 7.79/6.93,
Outdoor Fan 1 [240V.A.C., 5 FLA, 30 LRA, Contacts Open WW28X110  |THT-413 1-37.79/6.93, 2-37.79/6.93
Thermostat (OFT) @?50°+5°F., Reset @ 80°+5°F. Pulley, Motor 1 [4.75" D, 7/8" Bore, Var. Pitch 4.4-3.4 WW34X56  [SHE-737
Pulley, Mator 1 [4.2"D, 5/8" Bare, Pitch Varies From, WW34X2 SHE-641 on 0-5 Turns, Browning #IVM-50/IVP-50
39"102.9" *New Part - Set Up Within The Last 18 Months.
Pulley, Blower 1 g.sa;:s x 1.0 Bore, 9.0 Pitch, WW34X52  |SHE-733 NOTE:
CSG refers to the Commercial Systems Group and DPG refers to the Dealer Product Group of The Trane Company. The CSG
Relay, Aux. (AR) 1 |Type SPOT, w/ Ad“ N/ 0 Contacts, WW24X99 RLY-918 and I;Pﬁmuan numbers shown sivdl by side l'l)ms are not necessarily interchangeable for applications other than documented
Contacts 230V, FLA 5.0, LRA 15.0, Cail 24V, in this bulletin. Both are approved for service of the product listed. Inventories to support your needs are available to you
153 Aln., 084 A “'ﬂ through both Trane divisions.
Relay (F) 1 [ Type 3PST, Contacts 240/480V, FLA 20/20, WW30X83  [RLY-1005
LRA 68/34, Coil 24V, 2.10 A.ln.,
.35 AHid.
Shaft 1_[26.32"1g.x1"D WWI5X39 _ [SHF-913
Slinger 2_[1/2" Dia. Bore WW72X67 __ [SLG-53
Sub-Bases *| 1 |AY28X184, Auto/Manual Changeover *WW28X184 BAS-398
*| 1 |AY28X185, Manual Changeover *|WW28X185  |BAS-399
*| 1 |AY28X187, Auto Changeover *|WW28X187 _ |BAS-400
2 [230V, 65 W., Res. Heater, Cart. Type WWO0BX65  [HTR-1221
Switch, Low Pressure | 2 |Cut-Out Pressure: Opens @ 8 = 4 PSIG, WW26X90  [SWT-506
Cut-Out {LPCO Resets 25 + 7 PSI
Thermostat *[ 1 [BAY28X182, Single s'm Heat/Cool *|ww2exig2  [THT-457
| 1 |BAY28X183, 2-Stage Heat/Cool *|WW28X183 | THT-463
*| 1 [BAY28X186, Two- - Cool *|WW28X188 | THT-485
Transformer (TNS) 1 %3",; Class 2, Rating 75 VA, Pri. WG32X39 TRR-385
.
*New Part - Set Up Within The Last 18 Months.
REFRIGERANT CIRCUIT
|
¥ Lpeo R I
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% I N
I o 2
P, | CEE A — | DRIER : I
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|  DRIER I
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WIRING DIAGRAM

BTC120F

ELpaded OUTDOOR Lmoooa-\
2h 7V H Ex=m)
r=OR/BL OR/BL |l (—-——I WH/BR —3 | |
OR/BL o 126 —R0—>2
¢ 13 €5 —oR —33 fe-4-Pu
YL/RD ey |4 p—YL 4 |
I /8| |5 ! ——BL ! 5 |
YL/RD OR/BL OR/BL |
4 'z o — ¢ YL/RD IG e———ﬁL/GR K 5-}\
oz BLACK 230V Lak® e
< e r RED 460V. CN-5§ s poumzsb PLUG § £OLANIED FLUS' FOR
Pt R BLACK 230V OR/BL = TO OUTDOOR 1§ USe 0N AbeRovE
1z RED 460V o ! JHERMDSTAL ELECTRIC HEATERS
3 1-MS YL/RD (NOTE 2)
N~
! i3 BK/I : 2Ms: - l\
[ 4
&
) >
| : I T rRove 1 X |F ::- (THERMALLY PROTECTED)
| 2 . v BK/WH
HVTB O &t 'j BK/1 L R 8K
x o D
| § s 332 2 YL/ - > P2 ot
w WH x
| 25 EEE = L YLwn— 2 | -
| I " | 2 S s | aun—r<| 1PF-
S & L | 1 | | poLarizED PLUG
l I FTBA 3 i BR/OR —<(2 | ( FoR useon
% - @ BR/YL 3 APPROVED
x RD/1 {NOTES 10812 > 2 1 20s : SUPPLE MENTARY
w l iy £ ELECTRIC HEATER
ww RED ol
© 9 224 (NOTE 2 83)
28 I I RED R
/1
g3 I I BLUE e Liuro= QOTE 2.7 |
38 I 3 :/-2"-
]
= | OR/BL 4 FRESH AIR
oW OWN ] | DAMPER
La I - — + BL/RD 5 POLARIZED PLUG
nd VE ! ! 3 RD—-Cs | SEENOTE® FOR
£z i cn-4  Lek/rD ¥ |  APPROVED DAMPERS
g I sL—<7
YL/OR
ga S e b Bl @/-Juurtn
: : —l YL/t =L I (NOTE 9A)
ﬁg v —-R— BR/I : 10 5
; = YELLOW YL/OR < |
- — | I |
te M Ba CN-10 I—nls e 1
S s
b - Sl l RO/ ==
w a -8L/BR
BL/BR-
TO POWER . GND - 8K /I — 5 e BLACK wores: [CN-10E G—BR/1 i
SUPPLY GND. " RED eBK/RD 98 813 [cN-12E G—BR/3
— 2 ||FTee YL/WH
"WBLACK CN-2 CN-1
K cairiGiind UNIT CONTROL BOX 2o
r — I . ___—BK/I(NOTEE) s
NOTES: «=8—OUTDOOR | INDOOR ——g
9 < o~ ‘5 : ! 1 LOW VOLTAGE (24v.) FIELD WIRING MAY 3E N.E.C. CLASS 2 AND MUST BE 18 A.W.G. MINIMUM,
Pl JRTIT cc © 2. SEE WIRING DIAGRAM OF HEATER FOR DETAILS OF HEATER WIRING.
L R 2 | @ § = z 3. HEATER INTERLOCK (F -3 CONTACT) CLOSES DURING INDOOR FAN OPERATION.
' 3 g = E 3 4. SEE HEATING SYSTEM WIRING DIAGRAM FOR THERMOSTAT HEAT ANTICIPATCR VALLE .
(NOTE 1 87) Ei @é m @@ S S g 5. THREE PHASE MOTORS ARE PROTECTED UNDER PRIMARY SINGLE PHASING CONDITIONS . 200V. CONVERSION TABLE
- d - 6. WHEN HEAD PRESSURE CONTROL IS USED, REMOVE AND DISCARD THIS JUMPER. FANMTR.
LVTB 'ﬁ > X 7. THE MAXIMUM EXTERNAL 24 VOLT LOAD IS 0.9 AMPS. WIRE oilD:'-couu:cr
- 8. INTERNAL DAMPER MOTOR CONTACT WHEN APPROVED ACCESSORY BAYECONO2S, IS USED. VOLTS |C FROM To
NOYE 12~ < hFb 9. A) WHEN (ECONOMIZER BAYECONORS OR BAYDMPROIB) FRESH AIR DAMPER IS USED, REMOVE AND DISCARD RED |Frea-i | oFT
(% THERMALLY THIS "'YL/OR' JUMPER WIRE IN THE FRESH AIR DAMPER POLARIZED PLUG IN THE UNIT AND IN- SO0k
PROTECTED) ™ VE LPCO-B STALL MATING PLUG SUPPLIED WITH AND CONNECTED TO THE DAMPER. * |BLACH OFT FT8A-
0.. \ = 3 B) THESE LEADS FOR USE WITH FRESH AIR DAMPER BRYDMPROIS ONLY. (SEE SUPPLEMENTARY HOOK- LY R
FAN WN UP DIAGRAM AND INSTALLATION INSTRUCT IONS FOR THE ADDITIONAL WIRING AND |INSTRUCTIONS.) RED 2 | FT88-2
_"'"'/ 10. UNIT IS FACTORY WIRED FOR 230V. OR 460V. RESPECTIVELY, BLACK [FTBB-2 | FTBA-2
GR BLACK FOR 200V. SEE TABLE
11. FOR 200V, POWER SUPPLY, PLUG NO. 3 IS USED.
FOR 230V. POWER SUPPLY, PLUG NO. 2 IS USED.
= bLack = FOR 46OV, POWER SUPPLY, PLUG NO. 1 IS USED.
0 2 )>
GND RED NOTE 12 8; 2 12. FOR 460 v POWER SUPPLY : RED FAN JoToR LEADs ARE OMITTED.
~ TBA IS OMI
x®
Blle o Bere S 13. THESE LEADS ARE LOCATED IN THE LVTB COMPARTMENT.
pt RED 460V. a RED 460V. 14, UNIT IS FACTORY WIRED FOR 230V. OR 460 V. FOR 200 V. DISCONNECT RED TRANSFORMER
BROWN

= SUMP HEATER-A
ON V.

e

SUMP HEATER-B

From Dwg. 21D756526 PO1

LEAD FROM CN-3 AND INSULATE. CONNECT ORANGE TRANSFORMER LEAD TO YL/RD LEAD.

The Trane Company
Light Commercial Group
Guthrie Highway

Clarksville, TN 37040
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LEGEND
24 v
eV }FAcronv WIRING

—-—=--24V
e adUINE .V }FIELD WIRING

<+ GROUND
O4}FO CONTFACT NORMALLY OPEN
OO CONTACT NORMALLY CLOSED
:&o CONTACTS-SPDT
04O  CAPACITOR

_4  WIRE NUT OR CONNECTOR

@ INTERNAL OVERLOAD PROTECTOR
oN\_o FUSE
OO MAGNETIC COIL
OO MOTOR WINDING
OMAO  RESISTOR OR HEATING ELEMENT
L)
————  TRANSFORMER
(AEas
O"gU TEMPERATURE SENSING SWITCH
O-x O PRESSURE SENSING SWITCH
D  TERMINAL  BOARD

o TERMINAL

} POLARIZED PLUG

COLOR OF WIRE

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

FT8

NOTES :

AUXILIARY RELAY

FAN MOTOR CAPACITORS

WIRE CONNECTOR

COMPRESSOR

EVAPORATOR DEFROST CONTROL
INDOOR FAN RELAY

FAN TERMINAL ROARD

FUSE

GROUND

HEATER

HIGH VOLTAGE TERMINAL BOARD
INTERNAL OVERLOAD PROTECTOR
LOW PRESSURE CUT OUT

LOW VOLTAGE TERMINAL BOARD
COMPRESSOR MOTOR CONTACTOR
MOTOR

OUTDOOR FAN THERMOS TAT
POLARIZED PLUG - FEMALE CONTACT
POLARIZED PLUG - MALE CONTACT
TRANS FORMER

1. WHEN AUTOMATIC SUBBASES BAY28X184 OR

BAY28X187 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.iPH., 60 HZ. POWER SUPPLY PER LOCAL CODES
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(e}
e (SEE TABLE) OFT
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z NOTE- 12
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* | ~cre MTR  )(SEE TABLE) pyga-2 e
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g *
o NOTE 12
[+ 4
~
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> @™
~
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o
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doeo 00N 230V WHITE |
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) 460 V. RED
YL/RD TNS "A" E . o E on/aL-—i\
2-PF_ NOTE 1I l""] FU 2-PF-4
BlL——@——BLACK/BL 24 v BLACK/RD -@—BLACK
AR : 2Kl 2-PF-6 (3.2 AMP)
BL/RD ~§---1+---D>—RD 58
2-PF-5 NOTE-8 &
[=]
[ 4
(NOTE 3)
L:ﬁ EDC Z LPCO-B |-MS:3 ,YL/BK
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p | o >
@
2-PM-8  2:PM9
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F 2-PF-8 2-PF-9 S Surg - e i - 31, :—_—1 :
& y DAR NOTE 9A _ i
L - — - l | I
~6R~(B)—BL—2-PF-7 - j_ ‘ |1y
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-PF- e e [ HA-|
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PRESSURE CURVES — BTC120F

e INDOOR ENTERING
(&) WET BULB °*F
o 350 oNer CURvE 13 Bot @
£ 300 ait
L @ ®HH COOLING PERFORMANCE TO BE CHECKED WHEN
x 250 = ; OUTDOOR TEMPERATURE IS ABOVE 55°F. AFTER
o H : i OPERATING PRESSURES HAVE STABILIZED: MEASURE
»n 200 H 3 INDOOR WET BULB TEMP. — OUTDOOR TEMP. —
Ly 150 ! HEAD & SUCTION PRESSURES.
o 0 asases : LOCATE OUTDOOR TEMP. @ LOCATE INDOOR WET '
Q |00 FHHHHHE 1, BULB @ FIND INTERSECTION OF OD TEMP. & ID W.B. ® g
- 45 55 65 75 85 g5 ' |05 ' |IS  READHEAD OR SUCTION PRESSURE IN LEFT HAND |
T OUTB0 OR TEMPE EATSEN T COLUMN ® (SELECT PROPER INDOOR CFM)
ACTUAL HEAD PRESSURE SHOULD BE + 10 PSIG OF J\
— I OO INDOOR ENTERING CHART |
5 WET BULE -F SUCTION PRESSURE SHOULD BE =+ 3 PSIG OF |
= 95 Ciavetires 1o CHART ;
wn 67°F, 63°F, 59°F |
O gp EXAMPLE: ® OUTDOOR TEMP 85°F., @ INDOOR WET .
BULB 67°F., i
E 85 D ® HEAD PRESSURE @ 4000 CFM = 260 PSIG |
®
= 9 § : ® SUCTION PRESSURE @ 4000 CFM = 74
i 754@HH seeeeee22saasdiiide H z PSIG ®
- 7 O O = H ” {F H NOTE:
o =am = = 1t 1. FOR OPERATION WITH ONLY ONE OUTDOOR FAN: USE CHARTS AT
= 6 5 = H o OUTDOOR TEMPERATURE 25° HIGHER THAN ACTUAL TEMPERATURE.
(= » 1 — H — — 2. FOR OPERATION WITH ONLY ONE COMPRESSOR: INCREASE HEAD
— 60 EH TS PRESSURE 5 PSIG AND SUCTION PRESSURE 5 PSIG.
'_ HH 11 H L]
O Saa
S 55
) i 10)
5 045 55 65 75 8‘5 95 105 115 From Dwg. 21C723907 Rev. O
. QUTDOOR TEMPERATURE ( °F)
J
|
‘g
PRESSURE DROP CHARACTERISTICS
ELECTRIC HEATERS
NUMBER OF RACKS HEATER NOMINAL NO. OF (
(See table at the right) MODEL NO. RATING RACKS i
1 2 3 BAY96X241A 2
i I | BAYHTRA310 104 ; {
CFM AIR PRESSURE DROP, in. w.g. BAY96X242A - § ‘
BAYHTRA320
2000 0.01 0.02 0.03
2200 £ = o BAY96X243A o A
2400 = 0.03 0.04 BAYHTRA330
2600 == L 0.05 BAY96X244A
40 KW 2
2800 0.02 0.04 0.06 ‘;2::;::2;:
3000 SE - .
3200 £ 0.05 0.07 BAYHTRA350 50 kw 3
3400 — = 0.08 BAY96X2468B
3600 0.03 0.06 0.09 BAYHTRA360 i s
3800 e 0.07 0.10
4000 0.04 0.08 0.12
b = e ol From Dwg. 21A723873 Rev. 0
4400 0.05 0.10 0.15
4600 i 0.1 0.18
4800 0.06 0.12 0.18 |
5000 0.07 0.13 0.20 |
1




INDOOR FAN PERFORMANCE FOR BTC120F300HB
MOTOR PULLEY TURNS OPEN (FACTORY SETTING, 2)& BLOWER SPEED — RPM
0&725 [ 18&690 | 2&655 | 38620 | 48&585 | 5&550
EXTERNAL STATIC PRESSURE (in. w.g.) AND BRAKE HORSEPOWER (BHP)®

AIRFLOW,
CFM

2600 0.91 97 0.81
2800 0.89 1.03 0.79
3000 0.86 1.09 0.76
3200 0.83 1.16 0.72
3400 0.79 1.23 0.67
3600 0.74 1.30 0.62
3800 0.68 1.37 0.56
4000 0.62 1.45 0.50
4200 0.55 1.63 0.43
4400 0.46 1.61 0.34
46002 0.36 1.69 0.24
4800@ 0.26 1.78 0.14
50002 0.16 1.87 0.04

® 1-1/2 HP. motor limit, (class B insulation).
2450 Watts at 230V & 460V
2150 Watts at 200V

@ Water blow-off limit: 4600 CFM

PRESS | BHP |PRESS| BHP |PRESS PRESS PRESS PRESS

0.52 i 0.43
0.49 : 0.39
0.44 ; 0.34
0.39 2 0.28
0.33 ; 0.22
0.27 . 0.15
0.20 4 0.07
0.1
0.

2
4

k:b)inhbub'-é'o's'g;ag

d e ke ol ik iyl el
ONO—-WOHOOND
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INDOOR FAN PERFORMANCE HIGH STATIC (BTC120F3A0HB)

WET COIL, 1" GLASS FIBER FILTERS
MOTOR PULLEY TURNS OPEN (FACTORY SETTING, 3) BLOWER SPEED — RPM

0&960 | 18&915 [ 2&870 | 3&825 | 48&780 | 5&735
EXTERNAL STATIC PRESSURE (In. of Water) AND BRAKE HORSEPOWER (BHP)*

AIRFLOW
CFM PRESS | BHP |PRESS| BHP |PRESS| BHP |PRESS PRESS | BHP | PRESS

2600 1.66 1.50 X 1.41 1.38 1.31 1.23 . 1.07 1.12 0.92
2800 1.64 1.60 g 1.49 1.36 1.39 1.21 ; 1.056 0.19 0.90
3000 1.62 1.69 . 1.58 1.33 1.47 1.19 . 1.02 1.26 0.87
3200 1.60 1.79 : 1.67 1.30 1.56 1.16 3 0.99 1.33 0.84
3400 1.57 1.90 : 1.722 1.27 1.65 1.12 i 0.96 1.42
3600 1.63 2.01 £ 1.87 1.23 1.74 1.08 ; 0.92 1.49
3800 1.49 2.13 v 1.98 1.189 1.84 1.04 ’ 0.87 1.58
4000 1.44 2.26 : 2.10 1.16 1.95 0.99 i 0.81 1.66
4200 1.38 2.38 3 2.21 1.09 2.05 0.92 . 0.74 1.76
4400 1.31 2.61 ; 2.33 1.01 2.16 0.84 2 0.65 1.85
4600"* 1.23 2.64 d 2.45 0.93 2.28 0.75 3 0.56 1.95
4800** 1.14 2.76 " 2.57 0.84 2.39 0.66 ! 0.47 2.05
5000°** 1.04 2.90 2.70 0.75 2.52 0.57 4 0.38

* 2 Hp. Motor Limit, (Class B Insulation): 2800 Watts.
** Water Blow-Off Limit: 4600 CFM
NOTES:
1. Fan motor heat: MBh = 3.15 x fan bhp, also: Kw (Mechanical output) = hp x .7457
Kw (Electrical input) = (hp x .7457) Motor Efficiency
Motor Efficiency = 80%

SUPPLEMENTARY HEATERS
Power
Model Supply KW Rating Nominal
Number V/0/HZ 208-240V BTU/H
BAY96X241A
- 48-9. ,500-34,000
BAYHTRA310 208-240/3/60| 7.48-9.96 25,500-34
BAY96X242A
BAYHTRA320 208-240/3/60| 14.96-19.92 | 51,000-68,000
BAY96X243A
- y ; ,600-102,000
BAYHTRA330 208-240/3/60 | 22.44-29.88 | 76,600-1
BAY96X244A
- .92-39. ,100-136,000
BAYHTRA340 208-240/3/60  29.92-39.84 | 102,100-136,00f
BAY96X2458

- : ! ,600-170,
BAYHTRA350 208-240/3/60 | 37.40-49.80 | 127,600-170,000

BAY96X246B
BAYHTRA360

208-240/3/60  44.88-59.76 | 153,200-204,000

From Dwg. 21A724006 Rev. O
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ACCSY-IN-8A
18-HE60D15

Rooftop Accessories

( ROOftOp Accessories l';ibr:ry - Service Litsrature
roduct Section nitary
BYC' BTC ’ BWCOQO- 1 20F Product Unitary Accessories
For use Wl‘th Model Econ., Roof Curbs, Ducts, Diffusers
i ller's Guid
7-1/2 and 10 Ton e o
Single Package Date March 1987
File No. SV-UN-ACC-ACCSY-IN-8A 3/87
Supersedes

UNIT WITH ROOF MOUNTING
CURB AND ACCESSORIES

BAYDUCTO001 CONCENTRIC
SUPPLY/RETURN DUCT 1“
RIGID FIBERGLASS BOARD

BAYCURBO14
BAYCURBO15
ROOF MOUNTING CURB

BAYDFSRO001 DIFFUSER
(FIXED LOUVERS)

MOUNTING
CURB BAYECONO025-A
ECONOMIZER - DAMPER
BAYECONO24
ECONOMIZER - DAMPER

LESS MOTOR & CONTROL

Since The Trane Company has a policy of continuous
product improvement, it reserves 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.

©American Standard Inc. 1987 dwg. no. 21A725195 P01




This booklet covers the Rooftop accessories listed for the 7%
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) BAYCURBO014 or BAYCURBO015 (BAYCURBO014 is to
be field assembled) (BAYCURBO15 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 BAYDUCTO001 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); BAYBARMO007 Baro-
metric Relief Damper, to be used with BAYECON025-A, also
BAYECONO024 if required.

BAYDMPRO18 Motorized Fresh Air Damper. See page 14-15.

For instructions related to the Single Package Unit, refer to the
instructions packaged with that unit.

These instructions do not purport to 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 roof mounting curb (frame) not only provides a
support for the unit, but permits an easy penetration of the
roof for the connecting ductwork. The roof mounting curb
provides for proper flashing 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
flat, 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 duet connectors between unit and duets.

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
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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 thru the opening.
Follow this safety precaution when working in other
areas of installation, and leaving the job site overnight or
for any extended period of time.

1. When installing the Concentric Supply Return Duet
(BAYDUCTO001) from below or above the mounting curb, 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 8/4” flanges. Return air
duet 20-5/16” x 33-7/16” with 8/4” 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 BAYCURBO015 Roof Mounting Curb is factory
assembled, with insulation on the inside perimeter of curb.

BAYCURB015 ROOF MOUNTING CURB OUTLINE
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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.

CENTER RAIL

1/4-20 x 1/2" LG. TYPE “B"
THD. FORMING SCREW

75-5
(TYP. ALL JOINTS) i b

I/
1" x 1" DUCT SUPPORTS
.045-.057 GALV. SH. STL.

.070-.084 GALV. SH. STL.
4 \ 5
yra /
Y

3. Secure these parts by driving (1/4 - 20 x 1/2” long type
“B”) thread forming serews thru holes provided in mating
part.

4. There are four (4) 1” x 17, 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.

1" x 1" DUCT SUPPORT
.045-.057 GALV. SH. STL.
SIDE RAIL (2) REQD.
o .056-.068 GALV. SH. STL.

DUCT SUPPORTS
.056-.068 GALV.
'SH. STL.

N
END RAIL (2) REQD.
.056-.068 GALV. SH. STL.

1 x 4 WOOD NAILER
(TYP. ALL 4 SIDES)

COMPONENT DRAWING

BAYCURBO014 ROOF MOUNTING CURB

The BAYCURBO014 Roof Mounting Curb is shipped dis-
assembled with the components to be assembled on the job site
as illustrated. This assembly includes the following compo-
nents (check list before starting job).

Note: The Insulated Deck s secured to the bottom of the 7-1/2,

10 ton “F-A’’ units at the factory and requires no field assem-
bling.

CONTENTS

2—End Rails 4—1" x 1” Duct Support

2—Side Rails Flanges

1—Center Rail (Hood 83—1” x 2” Duct Support
Support) Flanges

dwg. no. 21A725195 PO1

1—Divider Rail with a

4—%-20 x 1%” long

Flange for Return Hold Down Screws

Air Duct. (Not Shown)
1—Bag of Bolts & Screws 3—Rolls 1% x % P.V.C.
4—Wood Nailers Rubber Gasket

(Attached) (shipped with unit)



ROOF MOUNTING CURB (Cont.)

NOTE: Remove and discard one (1) 1” x 1” and three (3) 1”
2" Duct Support Flanges in the supply air section if con-
centric duct (BAYDUCTO001) is to be installed from below the
curb. There are three (3) 1” x 1” Duct Support Flanges
shipped with and attached to the flange of the concentric duct
(BAYDUCT001). Secure each 1” x 1” Duct Support Flange to
the roof mounting curb in their respective location as shipped.
Screws are provided to secure duct support flanges to curb.

IMPORTANT: The BAYCURBO014 does not have insulation
on inside perimeter of curb. To prevent condensation from
forming on inside of curb, insulate and seal the outside
surface of curb as illustrated in cross section view of curb
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 Avr 1”7 x 2” Duct Flanges if used) must be flush
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
PACKAGE UNIT

8. Install flashing and roof-
ing as illustrated in accor-
dance with local codes. A typ-
ical section of insulation, roof
and mounting curb is shown
at right.

9. Leave the four (4) %4-20 x
1% long Hold Down Screws
attached to the curb tem- R eipteele g
porarily as they will not be THE TRANE COMPANY
needed until after the unit has been placed on the curb. See
illustration below.

NOTE: If unit is not ready to be set into position at this time,
stop work on mounting curb at this point. When unit is ready
to set into position, and just prior to setting unit, complete
steps 10 thru 14.

10. If the Concentric Transition Duct BAYDUCTO001 is to be
installed from above mounting curb, it should be done at this
time. See page 7 and 8 for installation instructions.

11. If Field 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 grade caulking (field sup-
plied) at corners of curb to seal all voids, preventing water
leaks.

13. Place1-1/2 x 1/2 P.V.C. rubber tape (gasket) on mounting
curb as illustrated below P.V.C. gasket to be applied to curb as
shown just prior to setting unit on mounting curb.

14. All P.V.C. rubber gasket (supplied with unit) must be
applied in continuous strips or overlapped 1” minimum for
complete watertight seal.

*WOODNAILER

METAL CAP.
FLASHING

COMPOSITION
FLASHING

ROBFRE N CANT STRIP
ROOF DECK
ROOF SUPPORT

P.V.C. RUBBER GASKET
POSITION FOR UNIT PLACEMENT

ROOF MOUNTING
CURB

NOTES

1. OVERLAP & POSITION JOINTS IN P.V.C. RUBBER GASKET AS
SHOWN

2. AIR SEALS — APPLY P.V.C. RUBBER LAST TO INSURE
THERE IS ADEQUATE P.V.C. FOR THE WATER SEAL

3. USE TYPICAL SEALING METHODS TO PREVENT DUCT AIR
LEAKAGE AT CURB-DUCT JOINT

page 6

-1/2 x 1/2 P.V.C.
GASKET

HOLD DOWN
SCREW LOCATION

SINGLE
PACKAGE UNIT

LOCATING ANGLE
ON UNIT

CURB & DECK RAIL
CORNER
UNIT HOLD DOWN
HOISTING SCREW 1/4 —
RING 20 x 1% 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 instalied 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 BAYDUCTO001 is used, remove and discard one (1) 1” x1” 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 (BAYDUCTO001). 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 BAYCURBO14 or
BAYCURBO015 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.

BAYDUCTOO1
SUPPLY & RETURN DUCT

dwg. no. 21A725195 PO1

2. Apply a good grade of weatherproof caulking on Flange
Support to obtain a good air seal. See illustration at top of page
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
(BAYDUCTO001) 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
BAYDUCTO001 to Curb.

INSTALLING FROM BELOW BAYCURB014
CURB ONLY

IMPORTANT: Due to the insulation on the inside param-
eter of BAYCURBO15 roof mounting curb, there is not
enough room for the flange of the 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 RAIL up over the
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.

page 7



CONCENTRIC SUPPLY & RETURN DUCT CONCENTRIC SUPPLY & RETURN DUCT
FROM ABOVE ROOF FROM BELOW ROOF

BEAD OF CAULKING

ON ALL CURB FLANGES ONB EAAL? gﬁlﬁa‘l&:w&s

marce? | CONCENTRIC L
4 N e
BAYDUCTO001 { DUCT
BAYDUCTO001
RETURN ROOF MOUNTING
AR CU:“’“E"“ UPPL RETURN
AIR AIR

\ 8

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 MOUNTING CURB

3. Apply a continuous bead of caulking on flanges of Field Fabricated Ducts, prior to raising ducts
thru opening in roof and place against Duct Support Flanges, and secure with sheet metal screws.

SIDE X SIDE DUCTS INSTALLED FROM ABOVE MOUNTING CURB

3/4" FLANGES
ROOF MOUNTING CURB 33-7/16" (TYP FOR BOTH DUCTS) 23-9/16"
SIDE RAIL 20-5/16",
BAYCURBO14 OR 015
CAULKING
iRy SUPPLY DUCT
T t T T
||
i
RETURN SUPPLY
AIR AIR
oucT pucT
HENEDN RS I
R - Blen —
FIELD FABRICATED SIDE BY SIDE DUCTS
INSTALLED FROM ABOVE CURB
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THIRD STAGE INSTALLATION

BAYDFSRO0O01
FLUSH MOUNTED SQUARE DIFFUSER

This AIR DIFFUSER is designed to be used with CON-
CENTRIC SUPPLY AND RETURN DUCT BAYDFSRO001. 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 off or extend 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 if necessary) 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

SUPPLY & RETURN
DUCT
BAYDUCTO001

RETURN
AIR

(4) METAL STRAPS

T A —
PR
Zd wns.

REMOVABLE
AIR
SECTION

dwg. no. 21A725195 P01
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FOURTH STAGE INSTALLATION

BAYECONO025-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 been factory set for 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) in the “OFF”
position. 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), of the return air section of the 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.

ANGLE

ECONOMIZER

ENTHALPY
CONTROL

4

MINIMUM

\

=
0

9

FRESH AIR
INLET

=&

\

|
BAROMETRIC |
DAMPER

RETURN AIR

BAROMETRIC RELIEF

page 10

POSITION
POTENTIOMETER

4 aMl ’
AIR
Y
|

NOTE: If an economizer is used with a factory 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 the filter rack in the unit.

5. There are two (2) angle panels shipped with BAY-
ECONO025-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. Insertthe economizer into side panel opening of the 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 sensing thermistor 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
wrap wire to filter frame, with factory provided wire ties, in two
places. See illustrations below and on page 11.

RETURN

CONDITIONED
SUPPLY AIR

MIXED AIR
SENSOR

From Dwg. 21C716385 Rev. 2
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0-100% FRESH AIR DAMPER (CONT.)

IMPORTANT: If economizer control adjustments are 3. The minimum position of damper opening is set for 0%

desired, it should be done at this time. Economizer factory fresh air intake (fresh air damper fully closed when

settings are: mizer is not enabled).
1. The mixed air control is set to modulate between 50°F

econo-

and 56°F. (not field adjustable) NOTE: Permanent type filters must be used with economizer.

2. The enthalpy control is set at “B’ position.

TIE

MIXEDAIR WRAP
SENSOR

OUTSIDE AIR

ECONOMIZER
100% FRESH AIR SUPPLY AIR
CAULK THIS CORNER CONDENSATE DRAIN
(BOTH SIDES) AND ALL
OTHER VOIDS TO PREVENT M?STI:’:L”MA'?’ON o BTC, BWC-F MODEL
WATER LEAKS. PP H
ALl B L SUPPLEMENTARY HEATER
I r )
=
l/ I N\
g \
5 \
L |
|
| /
Pt s ’
OUTSIDE AIR ! o
| : - - —
| i N
)
[

RETURN AIR
SUPPLY AIR

From Dwg. 21B719526 Rev. O
dwg. no. 21A725195 PO1
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IMPORTANT:

9. Make electrical connections to the economizer by mating
the polarized plug of the economizer to the polarized plug of the
unit; where the jumper 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.

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 of the 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

%, )

L

FIELD _—~BROWN/|
7 2P
CONNECTION ™~ | 3 y 4 J [—BROWN/I
= R
o] (2] 2] 2] (0] 8] |@] [©] WIRE CONNECTOR)
--B-' uR‘n'*

UNIT LOW VOLTAGE
TERMINAL BOARD

gl

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.

From Dwg. 21A725488 Rev. O

To re-install the motor linkage rod see the illustration below.
The return air damper should be fully open in order to place the
linkage bolt into the bolt hole in the lever arm. Tighten the hex
nut securely.

I. SOLID LINES INDICATE DAMPER
BLADES AND LINKAGE POSITION
AS SHIPPED.

. 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
DASHED LINES.

. APPLY PRESSURE HERE TO
ALIGN BOLT ON LINKAGE ROD
WITH HOLE IN THE LEVER ARM.

. REMOVE TAPE, HEX NUT, AND
WASHER. DO NOT LOOSEN SET
SCREW. PLACE LINKAGE BOLT
INTO THE HOLE IN THE LEVER

page 12

ARM, INSTALL WASHER AND NUT
ON BOLT AND TIGHTEN FIRMLY.

From Dwg. 21B725489 Rev. O
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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.

CN
n NOTE Iﬂ—
24 v B8R/~ ~ ~ l—BRA~

UNIT LVTB

Tw epp ECONOMIZER

CONTROL BOX

5]

'é* $ *7%, upp  UNIT INDOOR SECTION
) O — e ——— -

24V, FACTORY WIRING
24v. FIELD WIRING
CONTACT NORMALLY OPEN
OPERATING COIL

Lok
S

POSITION POTENTIOETER

TEMPERATURE SENSING SWITCH

WIRE NUT OR CONNECTOR

THERMISTOR

TERMINAL BOARD
POLARIZED PLUG

EEOLENE NS

EPP ECONOMIZER POLARIZED PLUG
uPP UNIT POLARIZED PLUG

CN WIRE CONNECTOR

EC ENTHALPY CONTROL

K CONTROL RELAY

MPP  MIN, POSITION POTENTIOMETER
MAS  MIXED AIR SENSOR

LVTB  LOW VOLTAGE TERMINAL BOARD

COLOR OF WIRE

8K/2 BLACK WIRE WITH 2 MARKER
MARKER

RO  RED

WH  WHITE

BR BROWN YL YELLOW

GR  GREEN

NOTES:

I. THE BR/I WIRE AND CONNECTOR, CN, ARE FACTORY PROVIDED. THE
BR/1 WIRE MUST BE CONNECTED TO THE “R" TERMINAL ON THE UNIT.

2. THE MAS WILL SIGNAL THE MODULATING MOTOR TO MAINTAIN AIR
TEMPERATURE BETWEEN S0°F AND S6°F, (NOT FIELD ADJUSTABLE),

3. THE ECONOMIZER CONTROL AND POWER VOLTAGE IS STRICTLY 24V.
THE UNIT POWER VOLTAGE (230/460/575V.) IS WIRED TO PINS 1,2,3,4
IN THE UNIT POLARIZED PLUG BUT IS NOT USED IN THIS APPLICATION,

4, FACTORY SET AT "B".

5. FACTORY SET AT THE CLOSED POSITION, ADJUSTBLE FROM 0-50%

MODEL NO.
BAYECONO25 A

RD
/T§ ,NAS
RO/ NOTE 2

|

PRINTED FROM 2IC756754POI

ECONOMIZER CONTROL CHECK-OUT

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 4 & CLOSE

Y o).

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 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. Qutdoor 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

dwg. no. 21A725195 PO1

enthalpy control to switch, the wires to terminals 1 and 3 on the
control can be switched to verify proper operation. See illustra-
tions on page 11 for location of enthalpy control knob.

8. Setindoorthermostat to satisfied position, stopping indoor
blower. Fresh air damper will close and return air damper will
open.

9. Set indoor thermostat to call for cooling. Allowing time 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
potentiometer, if used, to provide the volume of fresh air
required (fresh air ventilation).

CAUTION: DO NOT SET MINIMUM POSITION TO PRO-
VIDE OVER 50% VOLUME OF FRESH AIR.

page 13



ENTHALPY CONTROL SELECTION CHART

10

(%4
(o]

CONTROL
SETTING
30

)
=}
TEMPERATURE

~
o

60

PERCENT RELATIVE HUMIDITY

ITT‘IIllll"'lll"‘l]TlllIVI'T]

@
(=]

DETERMINING CONTROL SETTING:
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. DRAW A STRAIGHT LINE BETWEEN THESE TWO
POINTS.

E. ADJUST THE ENTHALPY CONTROL TO THE
SETTING INDICATED ON THE CONTROL SETTING
SCALE.

80

ECONOMIZER CONTROL SELECTION

& PSYCHOMETRIC CHART

CHART
CURVE

CONTROL POINT
(DEG F )
AT 50% RH

73

I

RELATIVE
HUMIDITY

0 >>

36 40 45 50 55 60 66 70 75 80 85 90 96 100106110

DRY BULB T

TURE

F T

Below set point — Economizer will function.
Above set point — Compressor will operate.

BAYECONO024 MANUAL ECONOMIZER —
0-100% FRESH AIR DAMPER

1. The BAYECONO024 Economizer is identical to the
BAYECONO025 with the following exception:

2. The drive motor, enthalpy control and polarized plug were
omitted from BAYECON024 economizer.

BAYBARMO007 BAROMETRIC RELIEF DAMPER

1. The BAYBARMO007 Barometric Relief Damper is to be used
with BAYECON025 and BAYECON024 economizer accessory, if
required with your particular application.

2. Remove the Eliminator from the economizer by removing two
(2) screws from each side of economizer, which secure the elim-
inator in the economizer. Save the eliminator and serews 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
BAYBARMO007.

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 BAYBARMO0O07 to the econo-
mizer.

page 14

5. Reinstall and secure the Eliminator in the economizer by
reversing the procedure outlined in step 2 above.

BOTTOM

COVER

PANEL
|

BAROMETRIC
RELIEF
DAMPER
BAYBARMO07

MOTOR ACCESS

COVER

ENTHALPY CONTROL & MOTOR ON

(BAYECONO25-A ONLY)

ol
BAYECONO024 & BAYECONO025-A

ECONOMIZER -

dwg. no. 21A725195 PO1



BAYDMPRO018 MOTORIZED FRESH AIR DAMPER

For those applications which require it, a motorized fresh air
damper BAYDMPRO18 accessory can be installed and made
functional by the following steps.

1. Secure bottom panel to the top panel of BAYDMPRO18
with screws provided. See Illustration below.

1A. For use on BYC,BTC/BWC090F units, secure the bot-
tom panel to the top panel of BAYDMPRO18 with screws
provided. See illustration below.

1B. For use on BYC,BTC/BWC120F units, secure wider filler
panel to top panel of BAYDMPRO18 with screws provided.
Then attach bottom panel to lower edge of filler panel. See
illustration below.

SHIPPING
POSITION

FIELD INSTALLATION
POSITION

UPPER PANEL\

FRESH AIR
INLET

PERMANENT FILTER
SCREEN MAY BE
REMOVED PERIODICALLY
FOR CLEANING

REMOVE (3) SCREWS‘ Y
FOR FILTER REMOVAL

A -/FILLER PANEL ~

BOTTOM PANEL

o

page 15

NOTE: Make sure that all screws are tight, so that gasket
Jorms 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 BAYDMPRO18 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. Remove jumper plug from the polarized plug and discard.
The polarized plug is located at the top and near the outlet end
of the filter rack in the unit.

IMPORTANT: Remove two (2) screws and position plate
on top of blade enclosure as shown in illustration. Secure
with two (2) screws. PLATE MUST BE REPOSITIONED
PRIOR TO INSTALLATION OF DAMPER TO UNIT.

7. Insertthe BAYDMPRO18 damper assembly into side panel
opening of the return air section of unit. See illustration below.

8. Secure damper and panel assembly to unit with screws
provided. Form a water tight seal between the flanges of the
panel and unit. Use caulking to seal all voids, preventing water
leaks.

CONDITIONED
SUPPLY AIR

RETURN AIR

-~

T MOTORIZED FRESH AIR

DAMPER BAYDMPRO18
(USED ON BYC/BTC/BWC120F ONLY)

dwg. no. 21A725195 P01




BAYDMPRO018 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 voltage of the unit to
the voltage of the damper activator (motor).

10. Replace the end panel (filter access panel) and secure with

TO FRESH AIR DAMPER POL ARIZED, PLUG IN UNIT INDOOR SECTION

screws saved from Step 4.

11. The motorized damper requires a field supplied and
installed control. The control is to be connected to BR/1 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.

A CN-6
F| G 4 8
AN N A4 A AN
= ) i
3 2 ZYL/OR
I A s
GN-I "I cn-2 | oN-3 | CN-4
o
W
&
I T g
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TRANE "

BAYDMPRO023
(BTC/BWC090, 120 F-G)

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 52" 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% 2%s 29
15% 37 29
25% 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 a policy of continuous
product improvement, it reserves 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.

DMPR-IN-25

INSTALLER’'S GUIDE

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. SV-UN-ACC-DMPR-IN-25 785
Supersedes

18-HE60D18

1st Printing
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INSTALLER'S GUIDE

ASCT-IN-3
18-HF10

1st Printing, 19

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.

Fk Sz

CAUTION:

BE SURE ALL POWER TO THE UNIT IS OFF BE-
FORE REMOVING ANY PANELS OR GRILLES
FROM THE UNIT.

F.25O TERMINALS

Z.ZOS TERMINALS

From Dwg. 21A135913 PO1

CONNECTION DIAGRAM

= STN S
/-JUMPER WIRE

—Oa5v0 7

7 IFD
| SESCEIBUE T AR

! Yol

31 0P % Rk

e il
1 <L_/\,_£ (Y[ T R]
| MS INDOOR
| THERMOSTAT

FromDwg. 21A135914 PO1

Once the 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

S and 6. For 7 minute time delay, jumper should be left
disconnected.

4. 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
onin 5 or 7 minutes after Evaporator fan cycles on).

The Trane Company
Dealer Products Group« Troup Highway« Tyler, TX 75711

(P.C.)

dwg. no. 21A135912 PO1
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INSTALLER'S GUIDE

ZrDc //é— B

ACCSY-IN-19
18-HE26D1

1st Printing, 1987

QUIK-ATTACH TO BRAZE COUPLING KITS
BAY71X001A THRU 006A AND BAY71X011A, 012A

ALL phases of this installation must comply 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 of couplings 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. Qil 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 V4 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.

Figure 1

QUIK CONNECT COUPLING

INDOOR END

TURN THIS SECTION HERE

HOLD BACK WITH
AWRENCH HERE

&E

S

UNION NUT

(From Dwg. SK560-1347 Rev. 2)

The male and female Quik-Attach fittings must
be properly aligned to prevent cross threading.

Figure 2

/
dwg. no. 217A130456 P04




INSTALLER'S GUIDE

Library Service Literature

Product Section Unitary

Product Unitary Accessories

Model Miscellaneou

Literature Type Installer's Gu;,

Sequence 1
The Trane Company Date August 1987
Dealer Products Group File No. SV-UN-ACC-ACCSY-IN-19 8/87
Troup Highway Supersedes

Tyler, TX 75711
© American Standard Inc. 1987 dwg. no. 21A130456 P04
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AlIR CONDITIONING

RANE

FILE INFORMATION

DIVISION TAB - TRANE REFRIGERATION
PRODUCTS

PRODUCT TAB - UNITARY SPLIT SYSTEM
AIR CONDITIONERS

MODEL TAB - Model RAUB

= e 3502

LITERATURE FILE NO.

RAUB-IOM-3

LITERATURE ITEM - Installation, Operation,
Maintenance

INST.- OPER.- MAIN.

Since the Trane Company has a policy of continuous product improvement, it reserves the right to change specifications and MARCH 1983

design without notice. The installation and servicing of the equipment referred to in this booklet should be done by quali-

fied, experienced technicians.

Supersedes RAUB-IN-10
Dated November 1980,
RAUB-IN-10A Dated
March 1981, RAUB-IN-13
Dated January 1981,

and RAUB-M-10 Dated
November 1980

SPLIT SYSTEM CONDENSING UNITS

© THE TRANE COMPANY 1983
COMMERCIAL AIR CONDITIONING DIVISION
LA CROSSE, WISCONSIN 54601-7599
PRINTED IN US.A.

RAUB 20 THROUGH 60-TONS
A, B, C DESIGN SEQUENCE
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RAUB MODEL NUMBER DESCRIPTION

Trane products are identified by a multiple 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 service engineer to define the specific operation, com-

ponents and options.

UBC203AB10A

UNIT TYPE
R = CONDENSING UNIT

il

CONDENSER
A = AIR COOLED

AIRFLOW

U = UP FLOW

DEVELOPMENT SEQUENCE
B = SECOND

NOMINAL CAPACITY

C20 = 20 TONS
C25 = 25 TONS
C30 = 30 TONS
C40 = 40 TONS
C50 = 50 TONS
C60 = 60 TONS

POWER SUPPLY

.

1 = 460/60/3 PWS
2 = 575/60/3 PWS
3 = 230/60/3 PWS
4 = 460/60/3 XL

6 = 200/60/3 PWS
A = 380/50/3 PWS
B = 415/50/3 PWS

MISCELLANEOUS

A = UNIT DISCONNECT SWITCH

B = HOT GAS BYPASS PROVISION
F = PRESSURE GAUGES

H = COPPER FINS

1 = SPRING ISOLATORS

2 = RUBBER-IN-SHEAR ISOLATORS
3 = FLOW SWITCH

AGENCY APPROVAL
0 = NONE

1=UL

2 = CSA

AMBIENT CONTROL
0 = STD
1=0F

DESIGN SEQUENCE
A = FIRST

B = SECOND

C = THIRD

SYSTEM CONTROL

A = TWO STEP CONTROL

B = MULTI-STEP 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.

RANE

AIR CONDITIONING

MODEL NO |

SERIAL NO [ ]

'FOR OUTDOOR INSTALLATION ONLY
SEE ADDITIONAL NAMEPLATE IN GAS HEAT SECTION WHEN USED

UNIT POWER SUPPLY

UTILIZATION VOLTAGE RANGE I I

THIS UNIT IS SUITABLE FOR OPERATION ON L J
THE FOLLOWING NOMINAL SYSTEM VOLTAGES

CIRCUIT -1 CIRCUIT-2
AMPS

MINIMUM CIRCUIT AMPACITY

RECOMMENDED DUAL ELEMENT FUSE AMPS

MAXIMUM FUSE SIZE AMPS

ijil
UL

QTY VOLT HZ P RLA,EA LRA,EA
- N I i s o 1 [ %
FLA,EA HP,EA
ekl o I R G e 1L 3
AL i . | e e S
- R IR B || 1 W 1 =1
o I T 11 ]

ELECTRIC

neater [ 1 [

CIRCUIT

=4k ]
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Model RAUB condensing units are designed for outdoor mount-
ing with a vertical air discharge. They are usually installed on aflat
roof but can also be installed on a concrete slab at ground 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 1 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.

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 itis 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.
Check for rattles, bent corners, 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 concerning 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 notmove 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.

GENERAL INFORMATION

INSTALLATION

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.

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 carrier 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 carrier’'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 1 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 perimeter of the unit; only at the four or six mount-

ing feet around the unit. Construct the 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 1 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~__|

PANEL

SPRING —
ISOLATOR
KIT*

RUNNER
(DISCARD AT
JOBSITE)

SHIPPING CHANNELS
(MUST BE LEFT ON IF UNIT
IS FORK LIFTED)

@ .\\\ CONTROL ONLY)

RUNNER (DISCARD

FLOW SWITCH*
CONTROL PANEL

DUCT SENSOR AND
ROOM THERMOSTAT
(ELECTRONIC

AT JOBSlTE) * Accessory location when shipped with unit

FIGURE 1 - Shipping Location of Accessories (RAUB 20 to 30)

1 - General Data

RAUB 20 1,765 1,745 R-22 13 28 67 2 26 1.0 1 Hermetic 19
RAUB 25 1,945 1,925 R-22 13 31 76 3 26 1.0 1 Hermetic 19
RAUB 30 2,155 2,145 R-22 1.5 40 96 3 26 1.0 1 Hermetic 19
RAUB 40 3,140 3,090 R-22 1.3 291 68! 4 26 1.0 2 Hermetic 191
RAUB 50 3,620 3,660 R-22 1.31 311 mt 6 26 1.0 2 Hermetic 19!
RAUB 60 3,770 3,720 R-22 1.51 401 92! 6 26 1.0 2 Hermetic 19!

NOTE:
1. Per refrigeration system.
2. Assumes system tubing previously wetted with oil.
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* Accessory location when shipped with unit.

FIGURE 3 - Shipping Location of Accessories (RAUB 50 and 60)
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FIGURE 9 - Well Installation
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CONTROL CONTROL
PANEL PANEL
END END
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RAUB-C20 A CP-1-26 CP-1-27 CP-1-25 CP-1-26 — —
RAUB-C25 A CP-1-26 CP-1-27 CP-1-25 CP-1-26 — -
RAUB-C30 A CP-1-27 CP-1-28 CP-1-26 CP-1-27 — —
RAUB-C40 B CP-1-26 CP-1-27 CP-1-26 CP-1-27 CP-1-26 CP-1-27
RAUB-C50 B CP-1-26 CP-1-28 CP-1-26 CP-1-28 CP-1-25 CP-1-27
RAUB-C80 B CP-1-27 CP-1-31 CP-1-27 CP-1-28 CP-1-26 CP-1-28

FIGURE 10 - Spring Isolator Selection and Location
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FIGURE 11 - Isolation Pad Selection and Location
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. 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 1 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 holes 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 at the lifting
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 source 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 properly 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 necessary 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
= =
J =
]
SEE
EYEBOLT
DETAIL

BASE
RAIL

%"-11 BACKUP NUT

1%" 0.D. x 12 GA.
WASHER

NOTE: THE STEEL EYEBOLTS, WASHERS,

AND BACKUP NUTS ARE TO BE PROVIDED
BY THE INSTALLER.
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FIGURE 13 - Rigging

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.

. 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.




3. 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 copper tubing 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.

TABLE 2 - Interconnecting Line Sizes™

RAUB-C20
RAUB-C25
RAUB-C30
RAUB-C40*
RAUB-C50*
RAUB-C60*

* Two line sets required.

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-

** 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 applications 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 gl'_ﬁgg LINE
SOLENOID VALVE
DISTRIBUTOR
EVAPORATOR
~———FROM CONDENSING UNIT
| l l SCHRADER
— VALVE
yi et — ——=TO CONDENSING UNIT
EXTERNAL SUCTION
EXPANSION
NALVE BULE EQLLJ&L'!:ZER LINE
(INSULATION
NOT SHOWN)
NOTE: INSTALL THE EXPANSION VALVE, SIGHT GLASS, SOLENOID VALVE, AND FILTER DRIER
AS CLOSE TO THE 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 refrigerant 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.

Itis 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 other without insulation
between them.

REFRIGERANT PIPING INSTALLATION INSTRUCTIONS

One of two methods may be used to properly 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.
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FIGURE 15 - Double Riser Suction Line
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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 between the unit base and the isolator base for rou-
ting insulated 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 atleast 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.

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 atleasta 1-1/2-inch clearance between the line(s)
and any surface or obstruction 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.

10. Run the line to the desired location and proceed brazing the
connections with the line in place or with the connections ref-
erenced and the line removed.
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