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SEQUENCE OF OPERATION

FOR

BUILDING AS-710

SYSTEM INDEXING CONTROLS

Swstem will be put into operation bg panel mounted 7 dew
time clock During timeclock off times sgstem meg be restarted
bw either night thermostat (T-N) or manual timer (ORT). Fire
alarm interlock relaw will atop sgstem on alarm. Heating will
be indexed If 0.. temperature is below thermostat T-H
setpoint, cooling will be indexed above thermostat
setpoint.

CONUERTER CONTROL

With sgstem indexed fo heating, hot water supplw
temperature will be controlled bg two input controller RK5
modulating a normallw closed steam valve.

CHILLED WATER CONTROL

Chilled water temperature will be controlled bg chiller
controls when swstem is indexed for cooling.

ZONE CONTROL(TYPICAL q ZONES
A duplex thermostat with separate heat and cooling

setpoints will modulate AHU zone damper b cooling output and
zone hot water valve bg heating output.





EQUIPMENT SCHEDULE

CUSTOMER: Kinston Plumbing & Heating
JOB NAME :

P-I

CB

SW$-4

R

OR

T-N

T-C

T-H

RKS

TS-I

TS-2

QTY.

1

1

4

1

1

1

1

1

1

1

PART NUMBER

AE-630

QUO-II0

P-125-]-3

Paragon 7008

90007

TC-II02

C-4111

TC-4111

AT-211

RKS-3002

TKS-2031w/AT-211

TKS-8033 w/AT-201

AL-II0

FEATURES

SYSTE

10A

24 Vac, SPDT

120 VAC

6 Krs.

Set: 55F

Set: 50F

Set: 60F

Shield

H,W. RESET

40-160F

40-240F

120 VAC

Bldgs. AS 710,TC 910

FUNCTION

Circuit Breaker

Systa Switches

Fire Alann Relay

Systn Timeclock

Override Timer

Night Setback Tnenstat

Cool Index

Hest

Sun Sield

Receiver-Controller

O.A. Transmitter

HWS Transmitter

Page I of

DATE: April 27,’1987

REF.# Tc-4622/E-1447

LOCATION

On P-I Door

Near T-3 (In rock)

With T-C & T-H Outdoor.

In P-I

Otdor

Cnverter Discharge

Near Steam Valve

JF-4
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EQUIPMENT SCHEDULE

CUSTOMER Kinston Plumbing & Heating JOB NAME :

BIZX?. AS-710, TC-910

DATE :

REFo #

April 27, 3987

TC-4622/E-1447

T

M

QTY.

4

2

2

PART NUMBER

VK-9223-353-4-II

TK-IIIII

MK-3121

VK-9313-303-4-6

VK-9313-353-4-9

FEATURES

2" NC

DA,DA 55-85F

(8-13#)

3/4", 3 Way

11/4", 3 Way

FUNCTION

Steam Control Valve

control

Zone Damper Control

Zme Valve Cntrol

Zone Valve Control

LOCATION

At converter

As Per Plans

At Zone Dampers

At #1 & 2 Htg. coils

AT #3 & $ Htg. coils
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TAG

SUBMITTAL/SELECTION

,, PRINT IQA FILE
.DATE: NO. PL-TD-UH-HBAC-SQ-001.00 .eACES: HBAC-S-1

HORIZONTAL BLOWER ASSEMBLY
MOOEL HBAC

NOMINAL CFM VOLTAGE

[]

IJCT PURNA

[__g

ILOWER , RI.TER
CANET COMBINATION

TOP VIEW

RETNR

REAR VIEW

DIMENSIONAL DATA

MODELS

HBAC-15

HBAC-20

HBAC-30

HBAC5

NOMINAL

CFM

1500

45OO

DUCT FURNACE
SIZE USED WITH

(INPUT-MBH)

160

125

150

175

225

INCHES

A B C D E F G

651/= 26 10 18 21 154 15%

65Y 26 10 18 21 15:% 18%

65V 26 10 18 21 15:% 18:%

651 26 10 18 21 15’4 21Vl

651/2 401/2 10 18 351/2 30% 23

65Y= 40 10 18 351/= 30% 26%

65V= 40Z 10 18 35YZ 30% 29%

651/2 60YZ 10 18 551/= 50% 347/

691/= 60 14 22 55

69/= 60V= 14 22 551/2 50:% 45/8

NOTE: Nominal 4500 CFM unit has two blowers ddven by one motor.
"Transition designed for specific duct furnace referenced above.

FILTER DATA

SIZE NO.

25x25x

25 x 25 x

25 x25 x

25x25x

25x20x1 2

25 x 20 x 2

25 x 20 x 2

25x20xl 3

25x2Px 3

25x20x 3

Variations from standard will require field supplied transitions.

APPROX. WT.
LESS MOTOR

NET SHIP

125 135

142 155

178 200

263 296

THE TRANE COMPANY 1984



NOMINAL 0.4 0.5
MOOELS CFM SIZE CFM RPM HP RPM HP FIPM HP RP HP RPM HP RRM HP RPM HP RPM HP

HBAC-15 1500 10" 1500 600 680 715 790 Y 810 1/2 860 1/2 895 970
1750 650 Y 710 Y 750 805 850 8gO 940 990

2000 700 Yl 760 800 850 V 8g0 Y 925 A 980 1010

1500 425 Yl 500 550 630

1750 450 Y 515 Y 560 Y 635 1/2 680 725

HBAC-20 2000 12" 20(X) 475 Y 530 Y 580 Y 640 1/2 690 1/2 740 1/2 785 1/2 810

2250 515 1/2 560 1/2 610 650 1/2 700 750 790 815
2500 540 1/2 5) Y 625 670 1/2 710 760 795 820
2750 575 1/2 615 1/2 650 . 690 730 780 A 800 830
1750 450 1/2 510 560 Y 630 Y 675 Y 720

2000 475 1/2 525 V 590 635 1/2 680 Y 735 Yz 780 , 805

2250 500 1/2 550 1/2 600 Y 645 1/2 685 1/2 740 : 785 810
HBAC-30 3000 12" 2500 525 1/2 580 1/2 615 Y 665 1/2 700 , 750 790 815

2750 560 1/2 605 1/2 640 685 715 , 775 805 , 825

3000 610 640 660 710 750 790 815 845

3250 630 /, 675 , 700 735 750 790 830 860

3500 675 , 700 725 775 800 840 11/2 875 11/2 890 11/2

2750 400 4 450 /, 510 /,

3000 425 475 , 550 600 , 650 /,

3500 430 , 480 3/4 560 ,, 610 , 660 , 700 730
HBAC-45 4500 2-12" 4000 450 , 500 , 565 /, 615 /, 670 710 740 790

4500 475 /, 525 /, 575 , 620 680 715 750 800 11/

5000 500 , 540 , 600 630 690 720 1 760 1V2 810

5500 530 575 615 650 lY2 700 1 700 1 730 1V 820

6000 575 11/2 615 11/2 660 11/2 690 11/2 715 11 760 2 800 2 830 2

"External Static Pressure in inches of water. Add pressure drop of indo(x duct furnace, if used, to pressure drop of ductwork.

MOTOR ELECTRICAL DATA
CURRENT

CHARACTERISTICS

FULL LOAD AMPS"

1/: HP 1/2 HP ,, HP HP 11/2 HP 2 HP

11515011 7.2 9.8 13.8 16.0 20.0 24.0

230/60/I 3.6 4,9 6.9 8.0 10.0 12.0

208/60/3 NR 2.2 3.1 4.1 6.0 7.8

230160/3 NR 2.0 2.8 3.5 5.0 6.5

460/50/3 NR 1.0 1.4 1.8 2.5 3.3

Motor Wt. (Ib) 18 33 33 36 39 40

*FLA based on NEC ratings. All motors are 1725 RPM.
NR motor available, but not rated by NEC.



INDOOR DUCT FURNACE PRESSURE DROP

AIRFLOW (CFM .075 DENSITY)

MECHANICAL SPECIFICATIONS

HORIZONTAL BLOWER ASSEMBLY

GENERAL
Units are completely factory assembled, and have four point
suspension hangers and filter racks as standard.

CASING
Casings are 18 gauge galvanized steel with baked enamel
finish. Side panels are removable for easy servicing and
motor maintenance. Duct flanges are provided for simple
ductwork connection. Standard filters are one inch per-
manent washable type.

MOTORS
Factory mounted motors are open drip proof, 115, 230/60/1
or 208, 230, 460/60/3 with built-in thermal overload
protection.

FANS
Centrifugal fan is belt driven with adjustable pitch motor
sheave. Motor and fan are dynamically balanced for quiet
operation.

FACTORY INSTALLED OPTIONS

[] INSULATION
Blower assembly and transition are insulated with fire-
resistant, odorless, mat-faced one inch glass fiber
material.

[] FLOOR MOUNTING LEGS
Legs allow floor mounting of the blower assembly.

[TOTALLY ENCLOSED MOTOR

FIELD INSTALLED ACCESSORIES

Optional Filters (One Inch Permanent Standard)
[] One inch throwaway
[] One inch permanent

Transition
[] When used with a duct furnace, a sheet metal transition

is supplied to connect the blower assembly to the duct
furnace.

Since The Trane Company has policy of continuous product improvement, reserves the right to change design and specification without notice.





Page Number iTrane Order Number

The Trana Company La Crosse W154601-7599
D/vision ofAmerican Standard Inc. Clarksville TN 37040 F 4 7 A

Trane Job Number Customer Order Number Number of Prints e_ [Type of Order
4-1C 4 c. C 299 !11 LiT O 0A SUI
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CAMP LEJEUNE, NC
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Mark Packages Project Name

Item
IO.GC
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OOCl! CGABC253AACI CGABC253

FLCW SWITCH

230/60/3

DESIGN AMBIENT $5 DEG. .
ENT WATER 55 OEG. F., LVG mATER 45 DEG. F.

57 GPM, PD 16

ACTUAL CAPACITY 23 TONS, 2.8 rkW

OFFICE OF THE
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TAG
1/85 FILE PL-RF-CG-CGAB-SM-001.00NO.

REPLACES:

HERMETIC RECIPROCATING LIQUID CHILLERS
AIR COOLED COLD GENERATORS
MECHANICAL SPECIFICATIONS

CGAB-20 THRU 60 TON

CGAB-SM-001.00

(CGAB-S/MS-1)

SUBMITTAL

Control section also contains: compressor contactors, control
All Cold Generators (R) are factory run tested. Capacity, current
draw and control operation are monitored and recorded. Units
ship with a full operating charge of refrigerant and oil.

Units are constructed of a 14-guage, welded steel frame with 14
and 16-guage galvanized steel panels and access doors. Unit
surface is phosphatized and finished with gray-<jreen air-dry
paint.

CGAB C40K, C50K and C60K have two completely independent
refrigerant circuits.

EVAPORATOR:
Shell-and-tube design with seamless copper tubes, roller-ex-
panded into tube sheets. Chiller designed, tested and stamped
in accordance with ASME code for refrigerant side working pres-
sure of 225 psig, water side working pressure of 150 psig. One
water pass with a series of internal baffles. Each shell includes
drain connection, bulb wells for low temperature cutout and tem-
perature controller, flare connections on water inlet and outlet for
pressure drop measurements, and 3/4-inch expanded polyvinyl
chlorid insulation (k 0.26). Heater tapes protect evaporator to
ambient of -20 F.

CONDENSER:
Air-cooled condenser coils have configurated aluminum fins
mechanically bonded to seamless copper tubing. Includes sub-

circuits with liquid accumulators. Factory leak tested
with air under water at 425 psig air pressure.

Direct-drive vertical-discharge condenser fans are statically and
dynamically balanced. Three-phase condenser fan motors have
permanently lubricated ball bearings and three-phase thermal
overload protection. Low ambient units start and operate to 0 F
with external damper assemblies for head pressure control.

Decorative grilles provide protection from exterior damage for
coil surface and other interior unit components. Grilles are
factory mounted, Iouvered, galvanized steel mesh panels fin-
ished with an air-dry, gray-green finish. Grilles will cover all open
ends of units.

COMPRESSOR AND MOTOR:
Direct-drive, 1,750 rpm, Trane Model K hermetic reciprocating
compressor with integral suction accumulator, centrifugal oil
pump; oil filter screen and magnetic disks; oil level sightglass; oil
charging valve, two-point lubrication for each bearing and con-
necting rod, crankcase heater and well; double mesh suction
inlet screen, high strength nonflexing ring-type suction and dis-
charge valves, large gas passages, and minimum clearance
volumes, electric-actuated unloading, replaceable unloader
solenoid valve; suction and discharge valves; and rubber-in-
shear isolators.

Motor is suction gas-cooled and has voltage utilization range
10 percent of nameplate voltage. Two winding thermostats era-
added between the three motor windings protect against ex-

cessive winding temperatures.

CONTROL PANEL:
Starter and refrigeration controls in a weathertight panel have
customer connections with knockouts for remote interlocks.

power transformer for 11S-volt control voltage, terminal strip,
control relays, reset relay in lockout circuit, compressor overload
relay and fan contactors.

Other controls include thermal electric motor protector and
chilled water temperature controller (electric). A fixed-off timer
prevents rapid cycling of compressors and times from com-
pressor shutdown to delay restarting for five minutes.

REFRIGERANT CIRCUIT:
Each circuit has: liquid line solenoid valves, filter driers, liquid
line sightglasses, thermal expansion valves, and insulated
suction lines.

CAPACITY MODULATION AND TEMPERATURE CONTROL:
Two-step (20 ton), three-step (25 and 30 ton), or four-step (40,
50, and 60 ton) capacity control in response to return chilled
water temperature. Unloaders are electric solenoid-actuated
and gas operated.

OPTIONS
Hot Gas Bypass:
Hot gas bypass valve and associated control panel wiring and

piping furnished to allow operation of unit below minimum step of
loading.

Load Limit Thermostat:
Unloads compressor if return water temperatures is too high.
Prevents nuisance compressor shutdown on start-up due to
motor temperature protection or compressor overload.

Flow Switch:
Recommended as safety interlock to prevent operation of
machine without evaporator flow. Available for field installation.

Isolators (Kit):
Spring or rubber-in-shear isolators are available for installation
beneath unit frame.

Gauges:
Suction and discharge gauges available as standard options.

Low Ambient:
Modulates condenser airflow by means of a direct-acting
damper operator which senses head pressure in the liquid line
and positions damper blades, maintaining proper head pres-
sure at lower ambients. Standard unit equipped with damper(s)
which will start and operate satisfactorily to 0 F ambient. Option
consists of damper assembly, operator and all necessary
mountings and control interfaces.

Copper Fins:
Copper fins are available as a standard option.

Sequence Panel:
Remote-mounted panel allows multiple units to operate in series
or parallel with lead-lag capability.

Unit-mounted Disconnect Switch:
Unfused disconnect switch, factory mounted in unit control
panel, provides service disconnecting function. In many areas
this can replace costly external field installed disconnect.





TAG

o,xE:-/-_,- PL-RF-CG-CGAB-SU-002.00
HERHETIC RECIPROCATING LIQUID CHILLERS

AIR COOLED COLD GENERATORt

CGAB

CUSTOMER NOTE:

MOUNTING HOLES FOUR LOCATIONS 3/4 DIA.

HATER INLET 2

MATER OUTLET 2 1/2" NPS.

ELECTRICAL CONNECTION 2" CONDUIT. [SEE NOTE 12)

FLARE CONNECTION 1/4 SAE FOR CUSTOMER PRESSURE
TEST ON EVAPORATOR HATER CONNECTIONS,

EVAPORATOR SERVICE CLEARANCE EITHER END.

HEATER CABLE JUNCTION BOX ?/8 DIA HOLES,
(SEE NOTE

CIRCULATINg PUMP INTERLOCK AND FLOW SHITCH
ELECTRICAL CONNECTIONS 7/8 DIA.

STARTER SNITCH CIRCULATING PUMP CONTROL CIRCUIT
ELECTRICAL COWNECTIOW 7/8 DIA KNOCKOUT.

LOC 3 LOC

PL/N VIEH

ICGAB-SU-O02. O0

SUBMI TTAL

DRAIN CONNECTION 3/4 NPT.

LIFTING POINTS TWO EACH SIDE.

ELECTRICAL ACCESS THRU PANEL. (SEE NOTE 4)

DECORATIVE GRILL {FAR SIDE).

CENTER OF GRAVITY.

MINIMUH CLEARANCE CONTROL PANEL DOOR.

SUPESTED MINIMUM CLEARANCE CONDENSER AIR.

SUGGESTED MINIMUM SERVICE CLEARANCE.

ELECTRICAL ACCESS TO HEAT TAPE 1" DIA {FAR SIDE).
{SEE NOTE 7}

LOCATE COMPRESSOR ACCESS PANEL BEFORE PIPINg THE
UNIT. DO NOT INSTALL PIPINg IN A MANNER THAT
WOULD OBSTRUCT ACCESS TO AND/OR REMOVAL OF THE
COMPRESSOR. THIS COULD HINDER PR(>ER COMPRESSOR
SERVICE PROCEDURES.

OPERATINg HEIGHT DISTRIBUTION

8’-0"< HEIGHT (LBS)
(LBS)

LOC 1LOC 2ILOC 31LOC 4

2415 $9S78S44S590

r-Jl
\

--
SIDE VIEW

AIR FLOW
/ T

END VIEW





TAG

Jl’. ’,,e’L.E PL-RF-CG-CGAB-SA-O08.00 1,’=,s: ICGAB-SA-O08.
I HERMETIC RECIPROCATING LIQUID CHILLERS

SUBMI TTAL crY| c=o THI

CUSTOHER NOTE :
I. FLOW SWITCHES ARE FIELD INSTALLED.

ELECTRICAL RATINGS
AMPERE RT I NC

MOTOR DUTY
FULL LOAD
LOCKED ROTOR

11SV

7.4 AMPS
44.4 AMPS

230V A.C.

3.7 AMPS
22.2 AMPS

PLOT DUTY: A.C. 12S V.A., IIS-130V

I NPTJ

1 SO PSI HATER S I DE WORK I Ng
PRESSURE VAPOR PROOF

TAPERED
PIPE THREAD
ELEC. CONN.

---1%
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HERMETIC RECIPROCATING LIQUID CHILLER
AIR COOLED COLD GENERATOR

FIELD WIRING
CGAB 20,25,30 TON

Ck,D/CAM

CGAB-SW- O0. O0

SUBM/TTAL
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ee,.T 15"8 j [.^cs: CGAB-SW-203.02OATE: PL-RF-CG-CGAB-SW-203.03

HERMETIC RECIPROCATING LI(JID CHILLER
AIR COOLED COLD GENERATOR

SCHEMATIC WIRING
CGAB 25,30 TON

CAD,/CAt

[CGAB-SW-203.03

SUBM/ YTAL





.__,K1ATB4"-7

i.,H

25"C(77"F),
HtIDITY, OFF. (C(JED.





Operation Library

Maintenance
Model CGA.

Service Literature

Product Section Refrigeration
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Literature Type Operation-Maintenance
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Since the Trsne 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.

OWNER-OPERATOR’S GUIDE
AIR-COOLED

COLD GENERATOR(R)

MODELS
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With Model ’K’ Compressors

FOR USE BY OWNER-OPERATOR PERSONNEL

(C) The Trane Company 1985
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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 number is shown below. It will enable the owner or Service Engineer to
define operation, components and accessories.

DIGIT NUMBER 1,2 3 4 567 8 91011 12 13

MODEL NUMBER CG A B C20 3 A E 1 0 A

DIGITS 1,2
PRODUCT TYPE
CG Cold Generator

DIGIT 3
UNIT TYPE
A Air-Cooled Condensing

DIGIT 4
DEVELOPMENT SEQUENCE
B Second

DIGIT 5,6,7
CAPACITY RANGE
C20 20 Tons
C25 25 Tons
C30 30 Tons
C40 40 Tons
C50 50 Tons
C60 60 Tons

DIGIT 8
ELEC. CHARACTERISTICS

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

DIGIT 9
SYSTEM CONTROL
A Electric

DIGIT 10
DESIGN SEQUENCE
A First
B Second
C Third, etc.

DIGIT 11
AMBIENT CONTROL
0 Standard

0 F Ambient

DIGIT 12
AGENCY APPROVAL
0 None

UL
2 CSA

DIGIT 13
MISCELLANEOUS OPTIONS
A Unit Disconnect Switch
B Hot Gas Bypass
C Omit Decorative Grill
F Pressure Gauges
H Copper Fins
K Load Limit

Spring Isolator
2 Rubber Isolator
3 Flow Switch
4 0 F Ambient Kit (Stock Unit)



OPERATION

SYSTEM CONTROL

CGAB system operation is controlled by a selid-state multiple
stage temperature controller (Figure I). The remote sensing bulb
of the controller is located in a bulbwell on the evaporator water
inlet where it monitors return water temperature to the evapo-
rator. The 20 ton CGAB has two control stages, the 25 and 30 ton
three stages, and the 40, 50, and 60 ton have four stages of
control.

OPERATING THE UNIT

Close the chilled water circulating pump fused disconnect switch
and start the pump at the remote pushbutton station. Unit oper-
ation is initiated by turning the Control Circuit Switch (I $I) in the
control panel (Figures 2 and 3) to the "On" position. The unit
power fused disconnect switch (provided at installation by the in-

stalling contractor) and the manual disconnect switch (IS14) (in
the control panel) must be closed. The compressor crankcase
heater(s) must have been energized for a minimum of 8 hours
before starting the unit.

CAUTION: Energize the compressor crankcase heater(s) for
a minimum of8 hours before start-up if the unit is shut down
for four hours or longer. This will evaporate any liquid refrig-
erant from the crankcase. Failure to do this may result in in-

sufficient compressor lubrication at start-up and cause ex-
tensive compressor damage.

The compressor crankcase heater is energized when the unit

power fused disconnect and the manual disconnect (1S14) (in
the control panel) are closed. The control circuit switch (1S1)
should be in the "Off" position.

If th prevailing ambient temperature is above the minimum start-
up temperature for the unit (Table ), and there is sufficient water
flow to the evaporator, the unit will operate normally. The com-
pressor(s) will run if the retum water temperature rises to the first

stage setpoint of the temperature controller.

FIGURE CGAB Solid-State Multiple Stage

Temperature Controller

As return water temperature increases or decreases, the tem-

perature controller will sequence through its stages, loading and

unloading the compressor(s) and sequencing the condenser fans
on and off as conditions demand to provide the required cooling.

CONDENSER FAN SEQUENCING

Condenser fan sequencing is as follows: (Refer to Figure 4

for fan locations.)

20 Ton Unit

Fan 2 starts with compressor start, stops when the com-
pressor stops. Fan starts when the ambient temperature
rises above 73 F, stops when the ambient temperature
falls to 65 F.

CGAB C20

TABLE CGAB Minimum Operating Ambients

CGAB C25

CGAB C30

CGAB C40

CGAB C50

CGAB C60

40 10

5O 10

45 10

40 10

50 10

45 10

1. At minimum step of unloading.
2. With or without hot gas bypass. No low ambient dampers.

3. Unit equipped with low ambient damper(s).
4. Based on minimum compressor unloading and wind across the condenser at 5 mph max.



CONDENSER FAN FUSES (1F1, 1F2, 1F3)

CONTACTOR 1K9 FOR CONDENSER FAN 2B3 (25 & 30-TON ONLY)

CONTACTOR FOR CONDENSER FAN /
CONTACTOR FOR
CONDENSER FAN 2B1 (1K7)

/
RESET RELAY (1K11)

GROUND SCREW

GROUND LUG MOUNTING

/sONTROL CIRCUIT
WITCH (1S1)

FAN CONTROL RELAY 1K15 (25 & 30-TON ONLY)

LOW AMBIENT RELAY (1K13) TIME CONTROL RELAY(1K5)/ COOLING RELAY (1K1) / LOW AMBIENT TIME DELAY (1U5)

/ / COMPRESSOR / / PWS TIME DELAY ,,DL,,

/ / TIMER S UNITS ONLY)

/

CONTROL TERMINAL BLOCK 1TB6 UNIT TEMPERATURE
CONTROLLER (1U11)

COMPRESSOR MOTOR
PROTECTOR FUSE (1F44)

CONTROL CIRCUIT FUSE (1F7)

’-COMPRESSOR CURRENT

MANUAL DISCONNECT SWITCH (lS14)
POWER TERMINAL BLOCK (1TB1)
(OPTIONAL)

OVERLOAD (1Ul)

COMPRESSOR CONTACTOR (1K3)

AMBIENT THERMOSTAT
(1U30)

FREEZESTAT 1Sl 2)

CONTROL TERMINAL BLOCK (1TB4) CONTROL POWER
TRANSFORMER (1T1)

COMPRESSOR CONTACTOR (PWS UNITS ONLY) (1K5)

LOAD LIMIT THERMOSTAT 1S13)

FIGURE 2 Control Panel Layout for CGAB-C20, C25 and C30 4401-1769



DELAY BETWEEN COMPRESSORS (1DL3) CONDENSER FAN 2B1, 2B6 CONTACTOR (1K7) CONDENSER FAN FUSES
(1F1 THROUGH 1F6)

OW AMBIENT RELAY CKT {1K13) / CONDENSER FAN 2B2,’CONTACTOR (1K8) RESET RELAY CKT (1Kll) /

CLINGREY CKT 2 / / / CONDENSER FAN 2B5 / / SWITCH (1S1) /

(1K2) / / / /CONTACTOR(1K10 //CONTROL CIRCUIT
FUSE

O

LcooEE, (o 60-TONONLY) , II
CONTROL TERMINAL ’’ /

Ii
TRANSFOR- J(50 & S0-TON ONLY)
MEN (1T1) CKT 2 LOW AMBIENT

TIMER (1U6)

UNIT TEMPERATURE CKT LOW AMBIENT OVERLOAD (U), (U) MUAL DISCONNECT

CONTROLLER (1Ull) TIMER (1U5) SWITCH (tS14)

BLOCK 1T
TIE DEY REYS
(PWS UNITS ONLY) FOR/
COMPRESSORS2B7(1DL1) II II II II II

COMPRESSOR2 PWS CONTACTOR 11K6)

COMPRESSOR 2B7 PWS CONTACTOR (IK5)

FIGURE 3 Control Panel Layout for CGAB-C40, C50 and C60 4401-10



C20 C25 C30

L.

C40 C50 C60

FIGURE 4 CGAB Condenser Fan Locations

25 and 30 Ton Units

Fan 2 starts with compressor start, stops when the com-
pressor stops. Fan starts when the ambient temperature
rises above 73 F, stops when the ambient temperature
falls to 65 F. Fan 3 starts with second stage call for
cooling from the temperature controller when the ambient
temperature is above 53 F, stops when the ambient tem-
perature is below 45 F.

40 Ton Unit

Fan 2 starts and stops with compressor 1. Fan 5 starts
and stops with compressor 2. Fan starts when ambient
temperature is above 73 F, stops when ambient tem-
perature drops below 65 F. Fan 4 starts with circuit 2
when ambient temperature is above 73 F, stops when
ambient temperature reaches 65 F.

50 and 60 Ton Units

Fan 2 starts and stops with compressor 1. Fan 5 starts
and stops with compressor 2. Fans and 3 start with
circuit when the ambient temperature rises to 73 F,
stops when ambient temperature falls to 65 F. Fans 4 and 6
start with circuit 2 when the ambient temperature reaches
53 F, stops at 45 F.

LIMITED PERIOD SHUT-DOWN AND START-UP

Use this procedure to shut the unit down for less than four (4)
hours.

1. Turn the control cimuit switch (1 S in the control panel tothe
"Off" position.

2. When the unit has pumped down and the compressor has
stopped, turn off the circulating (chilled) water pump at the
pump remote control station.

3. Leave the unit power fused disconnect switch and the
manual disconnect (1S14) in the control panel closed to
permit continued operation of the compressor crankcase
heater(s). This will prevent condensing of refrigerant in the
compressor oil sump. The control cimuit switch (1S1) should

4. If the unit will be subjected to freezing temperatures during
the shut-down period, energize the water pipe heat tapes
and evaporator heat tape (if control is not automatic).

WARNING: THISPROCEDUREISNOTAPPROVEDFORMAIN-
TENANCE OR SERVICE SHUT-DOWN. OBSERVE SAFETY

WARNINGSIN THE "MAINTENANCE"SECTIONOFTHISMAN-
UAL. FAILURE TODOSOMAYRESULTINHAZARDOUS CON-
DITIONS AND POSSIBLE INJURY TO OPERATING
PERSONNEL.

To restart the unit, start the circulating water pump and turn the
control circuit switch (1 $1) to the "On" position. If the prevailing
ambient temperature is above the minimum start-up temperature
for the unit (Table 1) and there is sufficient water flow to the evap-
orator, the unit will operate normally.

SEASONAL SHUTDOWN PROCEDURE

Use this procedure to shut the unit down if it is to be inoperative for
an extended period.

1. Pump the system down. See "System Pumpdown" pro-
cedure in the "Maintenance" section of this manual.

2. Front-seat (close) the compressor suction service valve.

3. Test the condenser and all high side piping for refrigerant
leak.

4. Service the circulating water pump and all air handling equip-
ment according to the manufacturer’s recommendations.

5. Freeze-proof the evaporator and chilled water piping by en-
ergizing the piping and evaporator heat tapes or by adding a
non-freezing low temperature heat transfer fluid such as
DOWTHERM SR-1 or equivalent to the chilled water as de-
scribed under "Low Ambient Operation" in this manual. If
this is done, the chilled water system remains filled the year-
around.

SEASONAL START-UP PROCEDURE

1. Perform all "Annual" maintenance procedures.

2. With the control circuit switch (1 $1) in the control panel in the
"Off" position, close the unit powerfused disconnect switch
and the manual disconnect (1S14) in the control panel (if
used). This will energize the compressor crankcase
heater(s).

CAUTION: Energize the compressorcrankcase heater(s) for
a minimum of8hours before start-up after an extended shut-
down period. This will evaporate any liquid refrigerant that
hasmigrated to the compressorcrankcase duringshutdown.
Failure to do this may result In Insufficient compressor lubri-
cation at start-up and cause extensive compressor damage.



OIL LEVEL SIGHT GLASS

NORMAL
LOW OIL

VALVE

FIGURE 5 Model K Compressor Oil Level Sight Glass, Oil Charging Valve

3. Backseat (open) the compressor suction and discharge ser-
vice valves. If the unit is not equipped with pressure gauges,
install gauges on the compressor service valve backseat
ports.

CAUTION: Do not start the unit with the compressor service
valves frontseated (closed). This may result in compressor
damage.

4. Open the liquid line valve(s).

5. Using a leak detector, inspect the entire system for refrig-
erant leakage.

6. Start the unit and monitor operating conditions as described

in "Operational Checks" in this manual.

OPERATIONAL CHECKS

Monitorthese functions until the system stabilizes (approximately
a half hour) after any start-up:

CAUTION: Any service procedures other than the routine

operational checks given here, must beperformedbya qual-
Ified service technician.

Compressor Oil Level

The oil level should be visible in the center of the oil level sight
glass on the compressor (Figure 5) while it is running. The oil

should be clear. Excessive foaming indicates the presence of re-

frigerant in the oil and will result in insufficient compressor lubri--CONTROL

J PANEL SUCTION SERVICE VALVE SUCTION SERVICE VALVE

SERV,CE II II SERV,CE II

DISCHARGE GAUGE SUCTION D SUCTIO
PRESSURE VALVE CAP PRESSURE PRESSURE VALVE PRESSURE

GAUGE GAUGE GAUGE CAP GAUGE

FIGURE 6 Location of Optional Suction and Discharge Pressure Gauges
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TABLE 2 Normal Full Load Operating Pressures (PSIG)

CGAB C20 61 62 270 64 303 64

CGAB C25 62 248 63 277 65 309 66

CGAB C30 62 241 63 271 64 304 65
CGAB C40 62 241 63 271 64 304 65

CGAB C50

CGAB C60

63

63

251 64 280 65 312 66

243 64 274 65 307 66
1. Suction based on 54 F EW’r, 44 F LWT, .0005 FF in evaporator.

cation. The correct oil charge for each compressor is 22 pints.
Recommended oils for this compressor are: Suniso3GS; Virginia
150; Texaco Capella B or WF 32; Mobil Gargyl Arctic 150; Cal-
umet R015 or equivalent. Shut the unit off and energize the com-
pressor crankcase heater(s) for a period of 8 hours before
restarting.

Operating Pressures

Checkthe compressor suction and discharge pressures if the unit
is equipped with pressure gauges (Figure 6). Remove the cap
from the gauge valve. Backseat (open) the gauge valves and

343

read the pressure. When readings are completed, front-seat
(close) the gauge valve. Replace the valve cap.

CAUTION: Be certain to close the gauge valve on each pres-
sure gauge after making pressure readings. Leaving the
valve to the gauge open continuously during unit operation
can cause premature pressure gauge failure.

Pressures should approximate those given in Table 2 for vadous
ambient temperatures. If pressures are not close to those in
Table 2, contact a qualified service representative.

CONDENSER
COIL

THERMAL
EXPANSION
VALVE

LIQUID

SOLENOID
VALVES =.__..__
DRIERS

0 0

CONTROL PANEL

o O

: 0 0 0 0
0

SIGHT GLASS
(MOISTURE INDICATOR

RGURE 7 Liquid Line Sight Glass/Moisture Indicator Locations (CGAB-C60 Shown)
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Uquid Line Sight Glass/Moisture Indicator

The refrigerant flow past the sight glass/moisture indicator on
each liquid line (Figure 7) should be clear without bubbles. Bub-
bles orflash gas in the liquid refrigerantflow may indicate low re-

frigerant charge or a restriction in the liquid line. Contact a qual-
ified service representative.

Each sight glass is equipped with a moisture indicator. The color

of the indicator element changes with the amount of moisture

present in the refrigerant. Referto the reference label on the sight

glass to determine the level of moisture in the refrigerant. The in-

dicator element should indicate "dry" refrigerant. If wet refrig-

erant is indicated, run the unit for a minimum of 12 hours and

check the indicatoragain. (A minimum of 12 hours is required for

a complete indicator color change.) if the indicator remains con-
sistently in the "Caution" or "Wet" zones, contact a qualified ser-
vice representative.

CAUTION: Run the compressor(a) for a minimum of two (2)
hours before taking the Initial moisture level readings after a
start-up. Themoisture indicatorelementis moistureandtem-
perature sensitive, so the system must be at normal oper-
ating temperatures to obtain correctmoisturelevelreadings.

LOW AMBIENT OPERATION

If the unit will remain operational at sub-freezing ambient tem-

peratures, follow these procedures to obtain adequate freeze

protection for the chilled water system.

Turn Heat Tape and Evaporator Heater On

Energize both the chilled water piping heat tape and the evapo-
rator heater circuit at the fused disconnect provided by the install-

ing contractor. Be certain that all exposed piping is adequately
protected. This will provide system freeze protection to 0 F which
is the minimal operational temperature for low ambient units.

Use Freeze-Proofing Fluid

If, for any reason, there is no provision for powerto the evaporator
heater or the piping heat tape, freeze-proof the chilled water
system by adding a non-freezing, low temperature heat transfer
fluid such as DOVVTHERM SR-1 or equivalent to the chilled

water. The solution must be strong enough to provide enough
protection to prevent ice formation at the lowest ambient tem-

perature that will be encountered (include wind chill factor). This
type of solution is recommended due to its high resistance to cor-
rosion, long life and ease of analysis. Also, this type offluid can be
replenished without draining the system. Follow the manu-
facturer’s recommendations for installation and testing pro-
cedures for any freeze-proofing fluid used. Refer to Table 3 for

evaporator liquid capacities.

TABLE 3 Eva

CGAB C20

orator Liquid Capacity (Gals.)

10.8

CGAB C25 22.2
CGAB C30 20.4
CGAB C40 34.4
CGAB C50 33.6
CGAB C60 29.4

MAINTENANCE
Perform all maintenance procedures at the scheduled inter-

vals. This will prolong the life of the unit and reduce the

possibility of costly equipment failure.

Use an "Operator’s Log" such as the one at the back of

this manual to record a weekly "operating conditions histo-

ry" for this machine. The operating log for this unit can be

a valuable diagnostic tool for service personnel. Also, the

operator, by noticing trends in the operating conditions can

often foresee and prevent problem situations before they
become serious.

WEEKLY MAINTENANCE

[] Check the liquid line sight glass(es)/moisture indicator.

Refer to "Operational Checks" in this manual.

[] Check the compressor oil level. Refer to "Operational
Checks" in this manual.

[] Check unit operating pressures. Refer to "Operational
Checks" in this manual.

Make a general inspection of the unit for unusual conditions
(noisy compressor, loose access panels, leaking piping con-
nections, etc.). Be sure all retaining screws are replaced in

the access panels and condenser grilles after performing
inspections.

MONTHLY MAINTENANCE

[] Manually rotate the condenser fans to insure proper oper-
ation. Inspect the fan mounting bolts for tightness.

WARNING: OPEN THE UNIT POWER FUSED DISCONNECT
AND THE CIRCUIT CONTROL SWITCH (lSl) BEFORE PER-
FORMING THIS STEP. FAILURETO DOSO WILL CAUSEHAZ-
ARDOUS CONDITIONS AND POSSIBLE INJURY OR DEATH
TO OPERATING PERSONNEL DUE TOMOVING PARTSAND/
OR ELECTRIC SHOCK.

[] Start the unit and perform all operational checks. Refer to
"Operational Checks" in this manual.

10



ANNUAL MAINTENANCE

Clean the condensercoil(s) with a soft-bristled brush. Flush
with cool, clear water. A solvent may be used if it is non-cor-
rosive to the ondenser coil.

WARNING: DO NOTSTEAM CLEAN THE CONDENSER COIL.
THIS CANGENERATEEXCESSIVEPRESSUREBUILD-UPAND
RESULT IN HAZARDOUS CONDITIONS AND POSSIBLE
INJURY TO OPERATING PERSONNEL.

[] Clean the water strainers in the evaporator chilled water
supply piping.

WARNING: THE CHILLED WATER SYSTEM MAY BE PRES-
SURIZED. USE PROPER SERVICE PROCEDURES TO RE-
LIEVE PRESSURE BEFORE OPENING THE CHILLED WATER
SYSTEM. FAILURE TO DO SO CAN RESULTINHAZARDOUS
CONDITIONS AND POSSIBLE INJURY TO OPERATING
PERSONNEL.

Remove corrosion from any surface and repaint. Check the
condition of the gasket around the control panel door. It must
fit correctly and be in good condition to prevent water
leakage.

Inspect the chilled water system for leakage. Check oper-
ation of the circulating pump and related equipment. Test
and replenish the permanent freeze-proofing fluid in the
chilled water system (if used).

[] Perform all weekly and monthly maintenance procedures.

[] Perform an oil analysis to determine acidity of the com-
pressor oil and record results.

WARNING/CAUTION: THE OIL ANALYSISPROCEDUREMUST
BEPERFORMED BYA QUALIFIED SERVICE TECHNICIAN. IN-
CORRECTINTERPRETATION OFANALYSIS RESULTS CAN
CAUSE DAMAGE TO THE UNIT. THE USE OF IMPROPER
ANALYSIS PROCEDURES CAN CAUSEHAZARDOUS CONDI-
TIONS THAT MAY RESULT IN INJURY TO SERVICE
PERSONNEL.

SYSTEM PUMPDOWN PROCEDURE

For each circuit:

1. Open unit master disconnect switch.

2. Install gauges on the unit if it is not so equipped.

3. Install jumper across terminals of low pressure control
(2B7S4, 2B8S5).

4. Close the liquid line shutoff valves.

5. Close disconnect switch, and energize control system, start-
ing unit.

6. Observe suction pressure gauge. When reading drops to 2-3
psig, open disconnect switch.

7. Front seat compressor discharge valve.

NOTE: If suction pressure rises, repeatpumpdown procedure
until pressure holds at 2-3 psig.

8. Remove jumper from low pressure control.

TROUBLE ANALYSIS

IF, FOR ANY REASON, THIS UNIT DOES NOT OPERATE
PROPERLY, CONTACT A QUALIFIED SERVICE REPRESENTATIVE.

IMPORTANT: FILL OUT THE INFORMATION BELOW FOR USE WHEN CONTACTING
THE TRANE SERVICE REPRESENTATIVE FOR PARTS OR INFORMATION.

UNIT MODEL NUMBER

UNIT SERIAL NUMBER

INSTALLATION DATE

INSTALLING CONTRACTOR

TRANE SERVICE COMPANY,

ADDRESS

TELEPHONE NUMBER

FOR ADDITIONAL INFORMATION ON THIS PRODUCT:

This Trane Owner-Operator Manual provides necessary infor-
mation to operate and perform routine maintenance on the Trane
CGAB.

A comprehensive Service Guide, intended for use by experi-
enced service personnel is available at additional cost. Contact a
Trane Sales Office or Service Company for current prices.

11
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UNIT MODEL NUMBER
DESCRIPTION

DIGIT NUMBER 12 3 4 567 8 910 11 12 13

MODEL NUMBER CG A B C20 3 A E

UNIT MODEL
CG Cold Generator

UNIT TYPE
A Air-Cooled Condensing

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
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

1 0

B
C
F
H
K

2
3

-MISCELLANEOUS
Unit Disconnect Switch
Hot Gas Bypass
Omit Decorative Grille
Pressure Gauges
Copper Fins
Load Limit

Spring Isolator
Rubber Isolator
Flow Switch

AGENCY APPROVAL
0 None

UL
2 CSA

AMBIENT CONTROL
0 Standard

0 F Ambient

DESIGN SEQUENCE
A First
B Second, etc.

SYSTEM CONTROL
A Electronic

FOR FURTHER INFORMATION ON THIS PRODUCT OR OTHER TRANE PRODUCTS, REFER TO THE "TRANE SERWCE
LITERATURE CATALOG", ORDERING 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 $15.00 CHECK TO:
THE TRANE COMPANY, SERVICE LITERATURE SALES, 3600 PAMMEL CREEK ROAD, LA CROSSE, Wl 54601.

TO HELP ENSURE OPTIMUM PERFORMANCE, BE SURE TO SPECIFY QUAUTY TRANE PARTS.



GENERAL INFORMATION
l’rane Air-Cooled Cold Generators are assembled, pressure test-
ed, dehydrated, charged and run tested before shipment. The in-
formation contained in this manual applies to 20 through 60 ton
units designated CGAB. The compressor(s) contain a correct oil
charge and each refrigerant cimuit contains an operating charge
of R-22. All valves, including the compressor suction and dis-
charge service valves are backseated (open) as shipped, with
two exceptions. If the unit is equipped with factory installed low
ambient dampers, the liquid line valve is closed to isolate the low
ambient damper line(s) during shipment. If the unit is equipped
with pressure gauges, the compressor discharge valves are
shipped 1/4 turn off backseat. Evaporator pipe connections are
capped.

Shipping and Receiving

When the unit is delivered, inspect all components for damage.
Manually rotate the condenserfans to be sure they revolve freely.
Report any damage or matedal shortage to the carrier and note
on the bill of loading. File damage claims with the carrier. Notify
the appropriate Trane Sales Office before installing a damaged
unit. Report any material shortage directly to the Trane Sales Of-
rice. Optional accessories such as the flow switch and neoprene
orspring isolator kits ship with the unit. Referto Figures 1-3 for the
shipping positions of these items.

Verify that the correct unit has been shipped by comparing the

electrical data on the unit nameplate with ordering and submittal
information.

Handling

Two wooden runners are attached to the bottom of 20-40 ton
units (Figures 1-3). The 50 and 60 ton CGAB have three runners.
Remove and discard them at the jobsite. Two steel shipping
channels are attached to the bottom of each unit. Do not remove
them if the unit will be lifted by fork truck. Align the forks to lift the
unit under these steel channels. The forks should extend beyond
the width of the unit. Discard the steel channels once the unit is in

position. Refer to "Unit Installation" for rigging instructions for a
crane or helicopter lift.

Unit wiring diagrams, installation instructions and operation and
maintenance literature are attached to the back of the control
panel door. Read the literature to become familiar with the unit
before start-up.

Figures 4-8 show unit dimensions and location of piping con-
nections, electrical connections and centers of gravity. Refer to
Table 5 for evaporator piping inlet and outlet sizes.

CAUTION: Check compressor suction and discharge valves
to be certain that they are beckseated (open) before starting
the unit. Starting the unit with these valves closed can
damage the compressor.

SWITCH*

306-4221

ISOLATOR
KIT*

RL
(DISCARD AT
JOBSITE)

SHIPPING CHANNELS
(MUST BE LEFT ON IF UNIT

IS FORK LIFTED)

(DISCARD
AT JOBSITE)

*Accessory location when shipped with unit

FIGURE Shipping Package. CGAB C20, C25 and C30.



306-4226

/--CONTROL PANEL

RUNNER--
/ ’T ./-/// -.-SPRING ISOLATOR

Accessory location when shipped with unit

FIGURE 2 Shipping Package. CGAB C40.

306-4227

CONTROL PANEL ../i / ,

/ ’.1’1 / II -m3j/ SHIPPING CHANNELS
s..,N 4<F" 111 Af --<MUST BE LE ON IF

ISOTOR KIT* / UNIT IS FORK LIED)

) Accesso location when shipd with unit

FIGURE 3 Shipping Package. CGAB C50 end C60.



ENO VIEW

SIDE VIEW

TOP VIEW

AIR FLOW

CONTROL PANEL
// WATER

/// 5’-2 ’/z’:"
/ OUTLET

- CHILLER

s ,-o ,J;’ d BOX

I:’---: tz::l
r"":l t-’-:=l ’k:/GRILLE

(FAR SIDE)

ELECTRICAL------.-.
C,Nc"c C;s 

z’-3’/; 4
1,-!o ’4’

CONTROL
PANEL

CHILLER HEATER JUNCTION BOX
ACCESS (1" DIA. FARSIDE)

-DRAIN CONNECTION
? ’-4 s/Is"

3 ’-4" /(BOTTOM OF EVAP.)

I-331’ WATER b/ rl"WATER
INLET OUTLET -,----7-----.

CONTROL"’1

CENTEROF
PANEL I//

L-v’,
q li,’l I_S?ZEa SWITCH AND CIRCUITING

K _l,’ PUMP CONTROL CIRCUIT CONNECTIO
FAN 1 (78" DIA. KNOCKOU

CIRCUITING PUMP ,NTERLOOK f4AND FLOW SWITCH CONNECTION 6Ve COMPRESSOR POWER
(7/8" DIA.) CONNECTION (2" CONDUI
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FIGURE 5 Unit Dimensions and Connections. CGAB C25.
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FIGURE 6 Unit Dimensions and Connections. CGAB C30.
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FIGURE 7 Unit Dimensions and Connections. CGAB C40.
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FIGURE 8 Unit Dimensions and Connections. CGAB C50 and C60.
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CONTROL PANEL DOOR
CLEARANCE
2’-10" MIN. CONDENSER

FAN

EVAPSERVICEJ .---lh==,ii|ii!|]]aii ACCESS

/ g|||

COMPRESSOR SIDE VIEW

CONDENSER
AIR INTAKE

8’-0"
",""’MINIMUM

CONDENSER DISCHARGE
(NO OBSTRUCTIONS)

CONDENSER
AIR INTAKE

//
8’-0" MINIMUM_

FAN ACCESS END

FIGURE 9 Recommended Clearances for Typical Single CGAB C60 Installation.

LOCATION REQUIREMENTS

I. Provide a level surface strong enough to support the unit.
Refer to Table for unit operating weights. A flexible (iso-
fated) concrete foundation or footings at each loading point
will reduce transmission of vibrations. Install anchor bolts in
the concrete to secure the unit. The neoprene isolator re-
quires two 9/16 inch anchor bolts. The spring isolator re-
quires two 5/8 inch anchor bolts. Refer to Figure 14.

2. Install the optional neoprene or spring isolators to minimize
structurally transmitted vibration.

3. Position the unit to provide unrestricted air flow to and from
the condenser. Comply with recommended unit clearances
to prevent reduction in unit capacity. Place the unit to protect
the condenser intakes from crosswinds exceeding ten (I0)
mph. Install the unit above the snowline and above the path
ofthe windblown debris. Do not install the unit under an over-
hang. Obstructing the vertical air discharge will cause warm
air recirculation and coil starvation.

CLEARANCES

Provide enough space around each unit to allow the installation
crew and maintenance personnel unrestricted access to all set-
vice points. Maintain recommended service and condenser air
clearances as indicated by Figures 9-11 and Table 2. Figure 10
illustrates a typical multiple unit installation. Installation pits
(when used) should not be deeper than the height of the unit
(Figure 11).

DRAINAGE

A large capacity drain should be located near the unit for system
drainage during shutdown or repair. A 4 inch NPT drain con-
naction is provided at the retum end of the evaporator on all units
(Figures 4-8). Piping may be run to drain facilities if desired.

TABLE Unit Weight and Isolator Loading Information (Lbe.)

CGAB C20 1991 2080 520 640 410 510

CGAB C25 2231 2415 595 785 445 590

CGAB C30 2461 2630 775 725 585 545

CGAB C40 3575 3860 605 640 625 655 650 685
CGAB C50 4102 4380 735 850 675 785 620 715

CGAB C60 4301 4545 765 885 700 815 640 740

1. Operating weight includes refrigerant, oil charge and water in chiller.
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TABLE 2 CGAB Recommended Minimum Clearances.

CGAB C20

CGAB C25

CGAB C30

16’ 0"

16’-0"

16’ 0"

CGAB C40 8’ 0" 16’ 0"

CGAB C50 8’ 0" 16" 0"

CGAB C60 8’ 0" 16’ 0"

1. Evaporator service clearance is from either end.

16’-0"

16’-0"

16’-0"

16’ 0"

5"- 21/2"

5’- 21/2"

16’-0" 6’-1""

16’-0" 6’-1" 7’-4"

7’-4" 2’ 10"

CONDENSER DISCHARGE NO OBSTRUCTIONS

16’-0"

1\ /\

16’-0"

FAN ACCESS END

7’-4" EVAP.
SERVICE (EITHER END)

7’-4" EVAP.
SERVICE EITHER END)

7’-4" EVAP.
SERVICE (EITHER END)

16’-0"

_L_ _J_
4’-0" FAN ACCESS 4’-0" FAN ACCESS 4’-0" FAN ACCESS

TOP VIEW

FIGURE 10 Recommended Clearances for Typical Multiple CGAB C60 Initalletion.
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CONDENSER AIR
INTAKE

MIN. DISTANCE-- TO PIT SIDE

’ (BOTH SIDES)

CONDENSER DISCHARGE
(NO OBSTRUCTIONS)

FAN ACCESS END

7’-4" EVAP. SERVICE
CLEARANCE (EITHER SIDE)

16’-0",

MIN. DISTANCE
TO PIT SIDE

-. 4L 2-4’[0" FAN ACCESS

16’-0

MIN. DISTANCE TO
PIT SIDE

FIGURE 11 Recommended Clearances for Typical CGAB C60 Pit Installation.
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UNIT INSTALLATION

SPREADER
BAR

FIGURE 12 Unit Properly Rigged for Crane or Helicopter Lift.

RIGGING

Four (4) lifting lugs are provided at the base of each unit for crane
or helicopter lift. Attach cable slings to each lifting lug (Figure 12)
and install eight (8) foot spreader bars between the cables to pro-
tect the unit. The point at which the cable slings run through the
lifting hook should be at least seven (7) feet above the top of the
unit. A lifting label illustrating the proper rigging procedure is lo-
cated near each lifting lug. Be certain that the lifting equipment is
capable of handling the weight of the unit (Table 1). The unit
should balance at its center of gravity when lifting. Refer to Fig-
ures 4-8 for center of gravity locations.

COMPRESSOR

The Trane Model K hermetic compressor is fully operational as
shipped. The compressor is mounted on neoprene grommet iso-
lators that require no special pre-operational adjustments. The
compressor receives a correct operational oil charge before
shipment.

CAUTION: Check compressor suction and discharge valves
to be certain that they are backseated (open) before starting
the unit. Starting the unit with these valves closed can
damage the compressor.

ISOLATOR INFORMATION

Refer to Table for unit loading at the points of isolation. Place
optional neoprene or spdng isolators (when used) at the locations
indicated in Figure 13. Refer to Tables 3 and 4 to determine which
isolators to install at each mounting location. Isolators should be
secured to the foundation by installing them on the anchor bolts
imbedded in the foundation. Where necessary, provide shims or
grouting under the isolators to assure a level surface for all
mounting points. Support the full underside of each isolator base
plate. Do not allow the isolator to straddle small gaps or shims. A
1/4 inch maximum difference in elevation is acceptable and is ad-
justable at each location.

TABLE 3 CGAB Neo

CGAB C20

CGAB C25

)rene Isolator Selection

Ro3 GRN.

R-3 GRN.

R-3 GRN.

R-3 GRAY

R-3 RED

R-3 RED

R-3 GRN.

R-3 GRN.

CGAB C30 R-3 GRAY R-3 GRAY R-3 GRN. R-3 GRN.

CGAB C40 R-3 GRN. R-3 GRN. R-3 GRN. R-3 GRN. R-3 GRN. R-3 GRN

CGAB C50 R-3 GRAY R-3 GRAY R-3 GRN. R-3 GRAY R-3 GRN. R-3 GRAY

CGAB C60 R-3 GRAY Ro3 GRAY R-3 GRAY R-3 GRAY R-3 GRN. R-3 GRAY
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ADJUSTING SPRING ISOLATORS

Positioning pins are provided on each isolator. Set the unit down
over the isolators with the positioning pins registering in the
mounting holes provided in the unit frame. The weight of the unit
will compress the isolators. Measure the clearance between the
top plate and the lower housing of each isolator (Figure 14). This
distance should be 1/4 to 1/2 inch. A greater clearance indicates
that isolators were not installed at the same elevation and shims
or grouting are required.

TABLE 4 CGAB Spring Isolator Selection

The proper clearance between the top plate and the lower hous-
ing can be obtained by tuming the leveling bolt of the spdng iso-
lator. With the isolators supporting the unit weight, tum the level-
ing bolt in (clockwise) to increase clearance. Tum the bolt out
(counterclockwise) to decrease clearance between the housing
and the top plate.

CGAB C20 CP-1-26 CP-1-27

CGAB C25 CP-1-27 CP-1-28 CP-1-26 CP-1-27

CGAB C30 CP-1-28 CP-1-28 CP-1-27 CP-1-27

CGAB C40 CP-1-27 CPol-27 CP-1-27 CP-1-27 CP-1-27 CP-1-27

CGAB C50 CP-1-28 CP-1-28 CP-1-27 CP-1.28 CP-1-27 CP-t-28

CGAB C60 CP-1-28 CPol-31 CP-1-28 CPol-28 CP-1-27 CP-1-28

CP-1-26 CP-1-26

CGAB C25
CGAB C-30

CGAB C-20, C-25, C-30 CGAB C-40 COAB C-50, C-60

FIGURE 13 Unit Isolator Locations.

2 HOLES-,,l/z,, NC TAP
---2 2"-,.

NEOPRENE ISOLATOR

(1/2"x%" LONG)LEVELING BOLT-,. r-p._.-PoSrrlONING PIN
v."-v=" p.,--

CLRANCE’J \ l I/
II/.._/II

LOWER HOUSING IJ ;J Ij OPIIR. HT,

NEOPRENE
CP-1 SPRING ISOLATOR PAD

FIGURE 14 Unit Isolators.
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VENT

BULBWELL FOR LOAD LIMIT
THERMOSTAT(1/2"NPT]

VENT
VALVED /

VIBRATION
ELIMINATOR

UNION // THERMOMETER

/ GATE VALVE
WATER /

DRAIN L
:LOW SWITCH

VIBRATION THERMOMETER /ELIMINATOR BALANCING
VALVE GATE VALVE

FIGURE 15 Evaporator Water Piping Components.

LEVELING

After setting the unit in place, level it carefully before tightening
the anchor bolts. Shims may be placed under the isolators or the
unit support channels if isolators are not used.

WATER PIPING

Refer to the Trane Reciprocating Refrigeration Manual for a com-
plete presentation of proper water piping practices and sizing
methods. This manual is available at local Trane Sales Offices.

CAUTION: Locate the compressor access panel before
piping the 20 or 25 ton unit. Do not install piping in an area
that obstructs access toandremoval of the compressor.
This can hinder proper compressor service procedures.

The CGAB evaporator water inlet and outlet piping connection
sizes are given in Table 5. Figure 15 illustrates the recommended
piping, fittings and related components. These components per-
form the following functions:

Pressure gauges-- register entering and leaving water pres-
sures. Provide shutoff valves in the connections to the gauges.

Pipe Union simplifies removal of evaporator piping.

Vibration Isolators prevents transmission of unit vibration
through chilled water lines.

Flow Switch stops compressor if supply water flow is reduced
drastically. Refer to "Flow Switch".

TABLE 5 Evaporator Piping Connection Sizes (N.P.S.)

CGAB C25 21/2" 21/2"

CGAB C30 21/2" 21/

CGAB C40 3" 3"

CGAB C50 3" 3"

CGAB C60 3" 3"

Strainer --filters foreign matter from supply water, preventing
damage to pump and control valves.

Thermometers register entering and leaving chilled water
temperatures.

Balancing Cock establishes balanced system water flow.

Shutoff Valves Used to isolate evaporator and circulating
water pump for service.

CAUTION: The use of improperly treated or untreated water
in this equipment may result in scaling, erosion, corrosion,
algae or slime. The services of a qualified water treatment
specialist shouldbe engaged to determine what treatment, ff
any, is required. The Trane Company warrantyspecificallyex-
cludss liability for corrosion or deterioration. Trane assumes
no responsibility for equipment damage or failure which re-
suits from the use ofuntreated orimproperly treated water or
saline or brackish water.

WATER PIPE HEAT TAPE

Install heat tape on all water piping that may be subjected to sub-
freezing temperatures. A suitable antifreeze solution may be
added to the system as an alternate method of preventing piping
freeze-up.

WARNING: THE EVAPORATOR WATER CIRCUITS MAY BE
PRESSURIZED. FOLLOW PROPER SERVICE PROCEDURES
TO RELIEVE PRESSURE BEFORE OPENING THE SYSTEM TO
ADDANTIFREEZE. FAILURE TO DOSOMAYRESULT IN HAZ-
ARDOUS CONDITIONS AND POSSIBLE INJURY TO SERVICE
PERSONNEL.

Heat tapes recommended for low temperature applications are:
Chromalox, 110/120 volt automatic, or equivalent which dissi-
pates seven (7) watts per linear foot. The heat tape selected
should provide pipe freeze protection to the lowest temperature
that will be encountered. Refer to Tables 6 and 7 for the recom-
mended application procedure and amount of heat tape needed
to obtain required freeze protection.

Thermostatic control of the heat tape is recommended. Auto-
matic heat tapes are thermostatically controlled. Install an acces-
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sory thermostat on non-automatic heat tapes. Below is a typical
heat tape installation procedure. If instructions provided by the
manufacturer ofthe heat tape differ with this procedure, follow the
manufacture’s recommendations. Refer to Figure 16.

1. Wrap the heat tape around the pipe or apply straight along
the pipe as determined by consulting Tables 6 and 7.

2. Use friction tape to secure the heat tape to the pipe.

3. Place the thermostat tightly against and parallel to the pipe
and tape it in place at each end. The thermostat should be
installed on the most exposed (coldest) section of pipe.

4. Wrap the pipe with weatherproof tape. On vertical pipe runs,
start the wrap at the bottom and work up. Ovedap the tape to
shed moisture.

5. If additional protection is required, insulate the pipe with fi-
berglass pipe wrap before installing the outer tape.

CAUTION: Donotinstall fiberglass insulation underthe outer
wrap if the heat tape Is not thermostatically controlled. This
could cause generation of excessive amounts of heat, re-
suiting in fire or electrical failure of heat tape.

POWER
LEADS

FRICTION \\
TAPE

HEATING
/

BAND

PIPE
y,STRAP

RMOSTAT

FIGURE 16 Installing Chilled Water Piping Heater Cable.

TABLE 6 Non-Thermostatic Heat Tape With Outer Wrap Only (No Insulation)

2" STRAIGHT 1’-0" / 6

SPIRALLED 2’-4" -27

21/2" STRAIGHT 1’-0" +11

SPIRALLED 2’-7" -23

STRAIGHT ’-0" + 15

SPIRALLED 2’-11" -20

STRAIGHT ’-0" +20

SPIRALLED 3’-11" -17

STRAIGHT ’-0" +22

SPIRALLED. 4’-6" -15

1. Heat Tape Applied Straight Along Pipe or Spiralled
Around Pipe at 3 Turns Per Foot of Pipe.

TABLE 7 Thermostatic Heat Tape With Insulation an

2" STRAIGHT ’-0"

SPIRALLED 2’-2" -55

21/2 STRAIGHT ’-0" 0

SPIRALLED 2’-7" -50

3" STRAIGHT 1’-0" + 3

SPIRALLED 2’-11" -45

4" STRAIGHT ’-0" + 12

SPIRALLED 3’-11" -40

5" STRAIGHT ’-0" + 16

SPIRALLED 4’-6"

Outer Wrap

1. Heat Tape Applied Straight Along Pipe or Spiralled
Around Pipe at 3 Tums Per Foot of Pipe.
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EVAPORATOR FLOW SWITCH

Install a flow switch in the evaporator leaving chilled water line to
prevent or stop compressor operation if evaporator water flow
drops off drastically. Refer to "Electrical Wiring" for the flow
switch electrical interlock diagram. Refer to the manufacturer’s
instructions for proper flow switch adjustment.

ELECTRICAL WIRING

The installer must provide system interconnection wiring and
power supply wiring that is properly sized and provided with ap-
propriate fused disconnect switches.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
BEFORE COMPLETING WIRING CONNECTION TO THE UNIT.
FAILURE TO DO SOMAYRESULTIN INJURYOR DEATH DUE
TO ELECTRICAL SHOCK.

CAUTION: Use copper conductors only. The use of other
typos of conductors may result in overheating or corrosion
and resultant equipment failure.

CAUTION: All wiring mustcomply with applicable local end
national (NEC) codes. Typo and location of fused disconnect
switches must comply with all applicable codes.

Figure 4 through 8 illustrate the locations of unit electrical access
points. Minimum circuit ampacities, recommended fuse sizes
and other electrical data are given in Table 8.

POWER SUPPLY WIRING

Unit Power Wiring

The installer must connect appropriate power wiring with fused
disconnects to power section ofthe unit control panel as shown in
the "Customer Connections Diagrams" in Figures 17 and 18.

The unit power fused disconnect switch should be located in the
general area of the unit to comply with NEC and local codes. The
disconnect is not intended to be used as a normal shutdown de-
vice. Always shut the unit OFF first by turning the control circuit
switch (1S1) in the control panel to the OFF position.

Chilled Water Pump Power Wiring

Connect appropriate power supply wiring (with fused disconnect)
to the customer-supplied chilled water pump starter. Referto Fig-
urea 17 and 18.

Evaporator Heater Power

CAUTION: The evaporator heater (heat tape) must be ener-
gized before operating the unit or adding water to the chilled
water system. Failure to energize the heater may result in
damage to the evaporatorinternal componentsorpipingdue
to excessively low temporature conditions.

The evaporator shell is insulated from ambient air and is protec-
ted by afactory-installed, thermostatically controlled heattape for
operation during low ambient conditions. The thermostat ener-
gizes the heat tape when ambient temperature drops to approxi-
mately 38 F.

The installer must provide an independent power source with a
fused disconnect switch to the evaporator heaterjunction box as
shown in Figures 17 and 18. Junction box locations are shown in
Figures 4 through 8. Wiring from the junction box to the evapo-
rator heat tape is factory complete.

Auxiliary Heat Tape Power

Provide power supply wiring with fused disconnect to any elec-
trical heat tape installed on system water piping, Heat tape appli-
cation is discussed under "Water Pipe Heat Tapes".

SYSTEM INTERCONNECTION WIRING

Circulating Pump Interlock

Provide interconnecting wiring from the chilled water pump push-
button station to the proper terminals of terminal strip 1TB4 in the
control panel as shown in Figures 17 and 18. The water pump
motor starter must have two normally open auxiliary contacts.
One contact is wired in series with the pump START pushbutton
and the other is wired in the flow switch circuit as shown.

Flow Switch Interlock

Provide interconnecting wiring between the unit control panel, the
auxiliary contacts of the chilled water pump motor starter and the
flow switch in the evaporator water inlet piping (Figures 15, 17
and 18). Connectthe flow switch and circulating pump interlock to
the proper terminals of terminal strip 1TB4 in the control panel
(Figures 17 and 18). This interlock will allow compressor oper-
ation only if the chilled water pump is operating.



TABLE 8 CGAB Electrical Data

200/60/3 1 72.2 394 19.6 2 1.0 4.1 22.0 0.95 150 98 110

230/60/3 62.8 343 19.6 2 1.0 3.6 20.1 0.95 125 86 100

460160/3 31,4 172 19.6 2 1.0 1.8 9.2 0.95 70 43 50

575/60/3 25.1 138 19.6 2 1.0 1.4 7.3 0.95 50 34 40

380/50/3 32.4 181 16.6 2 .75 1.6 9.2 0.70 70 44 50

415/50/3 29.9 166 16.6 2 .75 1.7 9.2 0.70 70 41 45

200/60/3 86.0 426 23.8 3 1.0 4.1 22.0 0.95 200 120 125

230/60/3 74,8 370 23.8 3 1.0 3.6 20.1 0.95 175 104 110

460/60/3 37.4 185 23.8 3 1.0 1.8 9.2 0.95 80 52 60

575/60/3 29.9 148 23.8 3 1.0 1.4 7.3 0.95 70 42 45

380/50/3 39.0 195 20.1 3 .75 1.6 9.2 0.70 90 54 60

415/50/3 35.7 178 20.1 3 .75 1.7 9.2 0.70 80 50 50

200160/3 103.3 488 28.6 3 1.0 4.1 22.0 0.95 225 141 150

230/60/3 89.8 424 28.6 3 1.0 3.6 20.1 0.95 200 123 125

480/60/3 44,9 212 28.6 3 1.0 1.8 9.2 0.95 100 62 70

575/60/3 35.9 170 28.6 3 1.0 1,4 7.3 0.95 80 49 50

380/50/3 47,4 224 24.2 3 .75 1.6 9,2 0.70 110 64 70

415/50/3 43.4 205 24,2 3 .75 1,7 9.2 0.70 100 59 70

200/60/3 2 72.2 394 19.7 4 1.0 4.1 22.0 0.95 250 179 175

230/60/3 2 62.8 343 19.7 4 1.0 3.6 20.1 0.95 200 156 150

460/60/3 2 31.4 172 19.7 4 1.0 1,8 9.2 0.95 100 78 80

575/60/3 2 25.1 138 19.7 4 1.0 1.4 7,3 0.95 80 62 60

380/50/3 2 32.4 181 16.6 4 .75 1.6 9.2 0.70 110 79 80

415/50/3 2 29,9 166 16,6 4 .75 1.7 9.2 0.70 100 74 80

200/60/3 2 86.0 426 24.0 6 1.0 4.1 22.0 0.95 300 218 225

230/60/3 2 74.8 370 24.0 6 1.0 3.6 20.1 0.95 250 190 200

460/60/3 2 37.4 185 24.0 6 1.0 1.8 9,2 0.95 125 95 100

575/60/3 2 29.9 148 24.0 6 1.0 1.4 7.3 0.95 100 76 80

380/50/3 2 39.0 195 20.2 6 .75 1.6 9.2 0.70 125 97 100

415/50/3 2 35.7 178 20,2 6 .75 1.7 9.2 0.70 125 91 100

200/60/3 2 103.3 488 28.8 6 1.0 4.1 22.0 0.95 350 257 250

230/50/3 2 89,8 424 28.8 6 1.0 3.6 20.1 0.95 300 223 225

460/60/3 2 44.9 212 28.8 6 1.0 1.8 9.2 0.95 50 111 110

575/50/3 2 35.9 170 28.8 6 1.0 1.4 7.3 0.95 125 89 90

380/50/3 2 47.4 224 24.3 6 .75 1.6 9.2 0.70 50 116 125

415/50/3 2 43.4 205 24.3 6 .75 1.7 9.2 0.70 50 10 110

1. Electrical information is for each individual motor,

2. Figure given is full winding LRA for part winding starter units. Part winding starter is standard
on all units voltages, 460 V across-the-line start is also available.

3. Compressor KW @ 54 F return (to the unit) water, 44 F supply water, and 95 F ambient temperature.
4. Max. fuse size per N.E.C. 440-22 is 225% of one compressor motor RLA plus the total
RLA of the other motors in the circuit.

5. Min. circuit ampacity is 125% the RLA of one compressor plus the RLA of the
remaining motors.

6. Recommended dual element fuse is 150% of the RLA of one compressor plus the RLA of the remaining motors.
Select the next smaller fuse size unless the number exceeds the next smaller fuse size plus 90% of
increment to the next larger fuse. Then select the next larger fuse,
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WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

CAUTION
Use copper conductors only
to prevent equipment damage

FIGURE 17 Typical Field (Customer) Wiring. CGAB C20, C25 and C30.
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WARNING
DISCONNECT ELECTRICAL POWER
SOURCE’TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

CAUTION
Use copper coMuctors only
to prevent equipment damage

FIGURE 18 Typical Field (Customer) Widng. CGAB C40 C50 and C60.



INSTALLATION
 CHECKLIST

Complete this checklist as the unit is installed to vedhj that all rec- "Unit Installation" section of this manual. Read the section care-
ommended procedures are accomplished before the unit is start- fully to become familiar with the procedures before installing the
ed. This checklist does not replace the instructions given in the unit.

RECEIVING [] Install water strainer in water inlet line.

[] Inspect unit for shipping damage and missing material.
[] Report unit damage or missing material.

UNIT LOCATION

[] Provide drain facilities for evaporator water.
[] Inspect for adequate service and condenser supply and dis-

charge air clearances.
[] Remove and discard all shipping material (skid, crating, lifting

channels, etc.)
[] Install optional neoprene or spring isolatom (if required).
[] Secure the unit to the mounting surface.
[] Level the unit.

CHILLED WATER PIPING

[] Make evaporator water connections
[] Vent the chilled water system at system high points.
[] Install pressure gauges, thermometers, shutoff valves and vi-

bration eliminators on water inlet and outlet piping.

[-I Install flow switch and balancing valve on water outlet line.
[] Flush and clean all chilled water piping.

ELECTRICAL WIRING

Power Supply Wiring

[] Connect unit power supply wiring (with fused disconnect) to
terminal block (or unit-mounted disconnect) in power section
of control panel.

[] Connect power supply wiring (with fused disconnect) for
chilled water circulating pump.

[] Connect power supply wiring (with fused disconnect) for evap-
orator heater (heat tape).

[] Connect power supply (with fused disconnect) for auxiliary
heat tapes installed on exposed water piping.

System Interconnection Wiring

[] Connect wiring to complete flow switch and circulating pump
interlock with unit operation.

UNIT START-UP
Preparation

Before starting the unit, complete the "Installation Checklist" in
this manual to insure that the unit is completely and properly in-
stalled and ready for start-up.

Before putting the system into operation, perform these service
and check-out procedures:

1. Inspect all wiring connections. Connections should be clean
and tight. Trace circuits to insure that widng agrees with "as-
wired" wiring diagrams provided with the unit. Information in
the title block of the wiring diagrams should match the data
that appears on the unit nameplate.

2. Lubricate all electric motors according to the manufacturer’s
recommendations. Check the condenser fans. The blades
must be secure on the motor shafts and rotate freely. Airflow
must be unobstructed.

3. Energize the evaporator heater (heat tape) by closing the
heater fused disconnect.

4. Close the unit power fused disconnect switch and the
manual disconnect switch in the control panel (if used). The
control cimuit switch (1 $1) in the control panel should be in
the "Off’ position. This will energize the compressor crank-
case heater(s). The crankcase heater(s) should be ener-
gized for a minimum of 8 hours prior to running the

5o Check the unit supply voltage to insure that voltage is within
the utilization range in Table 8.

Fill, flush and refill the chilled water circuit. Refer to Table 10
for evaporator liquid capacities. Operate the chilled water
system as described below.

WARNING: THEEVAPORATOR WATER CIRCUITMAYBE
PRESSURIZED. FOLLOW PROPER SERVICE PRO-
CEDURES TO RELIEVE PRESSURE BEFORE OPENING
THE SYSTEM FOR FLUSHING OR REFILLING OPER-
ATIONS. FAILURE TO DOSO MAY CAUSEHAZARDOUS
CONDITIONS FOR SERVICE PERSONNEL.

CAUTION: If an acidic solution is used during flushing
procedure, the evaporator must be bypassed. Failure to
bypass the evaporator may result in permanent damage
to evaporator Internal components.

CAUTION: The use of Improperly treated or untreated
water in this equipment may result in scaling, erosion,
corrosion, algae or slime. The services of a qualified
water treatment specialist should be engaged to deter-
mine what treatment, if any, is required. The Trane Com.
pany warranty specifically excludes liability for corro-
sion or deterioration. Trane assumes no responsibility
for equipment damage or failure which results from the
use of untreated or Improperly treated water or saline or



a. Close the fused disconnect switch in the chilled water
pump starter circuit.

b. Turn the circulating pump On/Off switch at the pump
remote station to "On".

Co With the circulating pump operating and water circu-

lating through the entire chilled water circuit, inspect all
piping and connections for leakage. Make any neces-
sary repairs.

d. Check chilled water pressure drop through the evapo-
rator. Use the capped valves provided on the evapo-
rator inlet and outlet to determine pressure drop (Figure

19). Valve connection size is 1/4 inch S.A.E. flared.
Pressure drop readings should coincide with Chart 1.

7. Check compressor suction and discharge service valves to
be sure they are open (backseated). Open the liquid line
valve (low ambient units only).

CAUTION: Checkthecompressor suction anddlecharge
service valves to be certain that they are backseated
(open) before starting the unit. Starting the unit with
these valves closed can damage the compressor(e).

2
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FIGURE 19 Typical Evaporator Components. Measure Wter Pressure Drop at Capped Valves.

8. Check the settings of all temperature and pressure controls.
Refer to Table 13 for control setpoints. Figures 20 and 21 il-
lustrate control layout for typical unit control panels. Be sure
that all remote sensing bulbs are properly installed in bulb-
wells with heat transfer compound. Remote bulb capillary
tubes must be secured (protected from vibration and abra-
sion) and undamaged.

9. Inspect the inside of the unit. Remove any debris.

10. Check the fit of the control panel door. Gasketing must be
properly installed to prevent water damage.

STARTING THE UNIT

START-UP PROCEDURE

1. Check the compressor suction and discharge service valves
to be sure they are open.

2. Reset all controls equipped with a manual reset function.
Unit power fused disconnect switch should be closed at this
time. The compressor crankcase heater(s) should have
been in operation for 8 hours.

CAUTION: Energize the compressorcrankcase heater(s)
for a minimum of8hours before operating the unit. This
will evaporate any liquid refrigerant from the crankcase,
avoiding possible damage due to loss ofcompressor lu-
brication at start-up.

3. Place all chilled water and refrigerant circuit valves in oper-
ating position and start the circulating pump at the remote
station.

4. Switch control circuit On/Off switch (1 $1) in the control panel
to "On".

The unit should now be operating normally provided that the fol-
lowing conditions are met:

1. The chilled water temperature controller (1U11) must call for
cooling.

2. The control circuit to terminals 11 and 12 of 1TB4 in the con-
trol panel must be completed by the flow switch sensing a
sufficient water flow entering the evaporator. This circuit
must also be completed through the auxiliary contacts of the
circulating water pump starter.

3. Ambient temperatures must be above the minimum start-up
temperatures in Table 9.

4. All electric motors must rotate in the correct direction.

After the unit has been in operation for a short time, check com-
pressor oil level, liquid line sight glass(es), suction and discharge
pressures and make a superheat reading. Adjust superheat if
required.

OII Level

The oil level should be visible in the center of the oil level sight
glass on the compressor while it is running. The oil should be
clear. Excessive foaming indicates the presence of refrigerant in
the oil and will result in insufficient compressor lubrication. The
correct oil charge for a Model K compressor is 22 pints (see Table
10). Recommended oils for this compressor are Suniso 3GS; Vir-
ginia 150; Texaco Capella B; Mobil Gargyl Arctic 150; Calumet
R0150 or equivalent.

Liquid Line Sight Glass(es) and Refrigerant Charge

Refrigerant flow past the liquid line sight glass(es) should be clear
without bubbles. Gas bubbles in the refrigerant may indicate a re-
stdction in the liquid line or a shortage of refrigerant. A restriction
in the line can be identified by a noticeable temperature differ-
ential on either side of the restricted area. Refer to Table 10 for
the correct operational charge of R-22 foreach refrigerant circuit.

CAUTION: Use only refrigerant specified on the unit name-
plate. Do notmix refrigerant types. The system musthave the
correct refrigerant charge for proper operation.



TABLE 9 CGAB Minimum Start-Up Temperatures

CGAB C20 10

CGAB C25 50 10 0

CGAB C30 45 10 0

CGAB C40 40 10 0

CGAB C50 50 10 0

CGAB C60 45 10 0

1. At minimum step of unloading.
2. With or without hot gas bypass. No low ambient dampers.
3, Unit equipped with low ambient damper(s).
4. Based on minimum compressor unloading and wind across the condenser at 5 mph max.

TABLE 10 CGAB Refrigerant and Oil Charge

CGAB C20 16 10.8

CGAB C25 42 16 22.2

CGAB C30 50 16 20.4

CGAB C40 45/45 16/16 34.4

CGAB C50 50/50 16/16 33.6

CGAB C60 55/55 16/16 29,4

1. R-22

TABLE 11 CGAB Normal Full Load Operating Pressures (PSlG)

CGAB C20 61 241 62 270 64

CGABC25 62 248 63 277 65

CGABC30 62 241 63 271 64

CGABC40 62 241 63 271 64

CGABC50 63 251 64 280 65

24363 274 65CGAB C60

3O4

3O4

312

307

64 339

66 343

65 340

65 34O

66 346

66 343

1. Suction based on 54 F EWT, 44 F LWT, .0005 FF in evaporator.

TABLE 12 Percent Unit Capacity Per Control Stage

Two Stale CGAB C20 50

Iree/tale CGAB C21 33

IAB C30 33

CGAB C40 25

Four Stage CGABC

100

66 100

66 100

755O I00

50 83 100

CGAB C60 33 50 83 100
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Suction and Discharge Pressure

Refer to Table 11 for normal full load suction and discharge pres-
sure at varying ambient temperatures.

Superheat

Vaporized refrigerant, passing through the final lengths of evapo-
rator tubing, continues to absorb heat from the water being
chilled, causing the vaporto be superheated. A certain amount of
superheat is essential to assure that all liquid refrigerant is evapo-
rating, eliminating the possibility of liquid carryover into the
compressor.

Normal superheat is 12-14 F. Overfeeding of the evaporator re-
suits in high suction pressure, low superheat and possible liquid
carryover. Inadequate or too high a superheat is remedied by ad-
justing the superheat adjusting stem on the thermostatic expan-
sion valve (TEV). If this fails to correct the condition, then the
valve cage or power element of the TEV may be defective and
should be replaced.

Superheat AdJuatment Procedure:

1. Remove a small patch of insulation from the suction line near
the TEV remote bulb.

2. Clean the suction line and tape the sensor of an electronic
thermometer (pyrometer) to the line.

3. Reinsulate the suction line over the pyrometer sensor.

4. Start the unit and allow the temperature reading to stabilize.
The expansion valve will need 15-30 minutes to stabilize.

5. Read suction pressure at the compressor suction service
valve or at the pressure gauge on the unit (if used). Use the
saturation table for R-22 to convert the suction pressure
reading to degrees F.

6. The degree difference between the temperature reading and
the pressure-to-temperature conversion of suction pressure
is the amount of superheat.

7. Read the superheat once with the compressor loaded and
once with it unloaded.

8. If superheat is not between 12-14 F, removethe nut covering
the superheat adjustment stem on the body of the expansion
valve, and make the necessary adjustment. Allow 15-30
minutes for the TEV to settle at the new setting and repeat
the procedure.

9. Once the desired superheat reading is obtained, remove the
pyrometer sensor from the suction line and reinsulate the
line.

UNIT CAPACITIES

Refer to Table 12 for the percent of unit rated capacity for each
control step.

CONTROLS
The operation of all unit controls is tested and calibrated at the
factory. They do not require extensive re-checking at the jobsite.
Referto Figures 20and 21 for locations of controls in the unit con-
trol panels. See Table 13 for unit control settings.

TABLE 13 CGAB Control Settings

68 F 62 F Auto

45---4 PSIG 60__.5 PSIG Auto

405 PSIG 355 PSIG Auto

STAGE STAGE
65 F 73 F Auto

STAGE 2 STAGE 2
45 F 53 F Auto

0-150 F

Rxed

Fixed

Fixed

Fixed



CONDENSER FAN FUSES (1F1, 1F2, 1F3)

CONTACTOR 1K9 FOR CONDENSER FAN 2B3 (25 & 30-TON ONLY)

CONTACTOR FOR CONDENSER FAN 2B2 (1K8) /
CONTACTOR FOR
CONDENSER FAN 2B1 (1K7)

/
RESET RELAY (1K11)

FAN CONTROL RELAY 1K15 (25 & 30-TON ONLY)

L(W AMBIENT RELAY (1K13) TIME CONTROL RELAY (1KS)

C,OOLING RELAY (1K1) / LOW AMBIENT TIME DELAY (1U5)

UN,TS O.LY)

GROUND SCREW

GROUND LUG MOUNTING

MANUAL DISCONNECT SWITCH (lS14)
POWER TERMINAL BLOCK (1TB1)
(OPTIONAL)

ooONTROL CIRCUIT

O-=

WITCH (1S1)

COMPRESSOR MOTOR
PROTECTOR FUSE (1F44)

CONTROL CIRCUIT FUSE (1F7)

CONTROL TERMINAL BLOCK (1TB4)

CONTROL TERMINAL BLOCK 1TB6 UNIT TEMPERATURE
CONTROLLER (1 Ul 1)

""’COMPRESSOR CURRENT
OVERLOAD (1U1)

CONTROL POWER
TRANSFORMER (1TI)

COMPRESSOR CONTACTOR (1K3)

AMBIENT THERMOSTAT

(1U30)

COMPRESSOR CONTACTOR (PWS UNITS ONLY) (1K5)

FREEZESTAT (1S12)

LOAD LIMIT THERMOSTAT (1S13)

FIGURE 20 Typical Control Panel Layout. CGAB C20, C25 and C30. 4401-1769



UNIT TEMPERATURE
CONTROLLER (1Ul

LOAD LIMIT
THERMOSTAT (1S13)
(OPTIONAL)

TIME DELAY RELAYS
(PWS UNITS ONLY) FOR .
COMPRESSORS 2B7 (1DL1
& 2B8 (1DL2)

AMBIENT THERMOSTATS (1U30), (1 U31)

CKT LOW AMBIENT OVERLOAD (1U1), (1U2)
TIMER (1U5) /

ER R LAYS(I

FIGURE 21 Typical Control Panel Layout. CGAB C40, C50 and C60.

CONDENSER FAN FUSES
(1F1 THROUGH 1F6)

MANUAL DISCONNECT
SWITCH (1S14)

POWER TERMINAL
BLOCK (1TB1)
(OPTIONAL)

CONTROL TERMINAL
BLOCK 1TB4

GROUND LUG MOUNTING

GROUND SCREW

COMPRESSOR 2B8 CONTACTOR (1K4)

COMPRESSOR 2B7 CONTACTOR (1K3)

COMPRESSOR 2B8 PWS CONTACTOR (1K6)

COMPRESSOR 2B7 PWS CONTACTOR (1K5)

4401-10



COMPRESSOR OVERLOAD(S) (1U1, 1U2)

The compressor motor current overloads (1U1 on single com-
pressor units, 1U1 and lU2 for dual compressor units) are lo-
cated in the control panel. The normally closed contacts of the
overloads open to stop compressor operation if compressor
motor current exceeds operational limitations.

CAUTION: Whenever unit operation Is Interrupted by any
compressor motor protection device, be certain to correct
the condition causing the control lockout before resetting
the control and resuming unit operation. Repeated resets of
amotorprotection device withoutcorrecting the cause ofthe
lockout can damage the compressor.

COMPRESSOR WINDING THERMOSTAT(S) (2B7S6,2BTS7)

The compressor motor winding thermostat sensors (2B7S6 in

single compressor units, 2B7S6 and 2B7S7 for dual compressor
units), are embedded in the compressor motorwindings. The nor-
mally closed contacts of the thermostats open to stop com-
pressor operation if winding temperature exceeds safe oper-
ational limits.

HIGH PRESSURE CUTOUT (2B7S2,2B8S3)

The high pressure cutout senses compressor discharge pres-
sure. It prevents compressor motor overloading by opening the
control cimuit and stopping the compressor if the condensing
pressure exceeds safe operating limits. See Table 13 for cut-out
and cut-in points. This control is not adjustable.

LOW PRESSURE CONTROL (2BTS4,2BSSS)

The low pressure control senses suction pressure. It terminates
the pumpdown cycle when the suction pressure drops to the
cutout setting (Table 13) of the control. When the liquid line sole-
noid valve opens, suction pressure will rise, closing the control
contacts and starting the compressor. The control also prevents
compressor motor overheating by monitoring the refrigerant
volume which is required for motor cooling. This control is not
adjustable.

COMPRESSOR FIXED "OFF" TIMER(S) (1DL10,1DL11)

The "fixed off" timer prevents the compressor(s) from starting for
a period of 5 minutes to keep the compressor(s) from short cy-
cling. Time delay begins at the end of a cooling cycle.

RESET RELAY (1K11,1K12)

The reset relay (1K11 or 1K12) prevents the compressor from cy-
cling on compressor overload (lUl, 1U2) and high pressure con-
trol (2B7S2, 2B8S3) and winding thermostats (2B7S6, 2B7S7),
which are automatic reset controls. Should the overloads, high
pressure control or winding stats open during compressor oper-
ation, sufficient voltage is developed across the reset relay coil to
open relay contacts. The relay coil remains energized with open
contacts. Sufficient load is not available for the rest of the unit
control cimuit. The compressor motor contactor(s), and the liquid
line solenoid valve are de-energized. To reset the reset relay and
restart system, turn the control circuit OFF/ON switch 1S1 to
"Off" and back to the "On" position. This will repower the control
cimuit, providing that the high pressure cut-out, compressor over-
loads and/or winding stats have had time for automatic reset.

LOAD LIMIT THERMOSTAT (1S13)

The load limit thermostat is afactory installed accessory available
for the CGAB. It is used to avoid nuisance unit shutdown due to
compressor overloading or compressor motor thermal protec-
tion. The control is designed to limit compressor loading during
pull-down under conditions where the return water temperature
rises above 70 F. The load limit thermostat is wired in series with
the control stages ofthe temperature controller. Ifthe return water
temperature exceeds the control setting (70 F), the control cir-

cuits to the compressor solenoid unloader valve(s) (2B7L3,
2B7L4) remain energized. The compressor will operate in a par-
tially loaded condition. Once return water temperature drops
below 65 F, compressor loading is energized by 1U11.

HOT GAS BYPASS

Hot gas bypass is used in a chilled water system to prevent the
compressor from cycling at fluctuating low load conditions. At
loads smaller than the compressor’s minimum step of unloading
the hot gas bypass valve is energized, inducing an artificial load in
the evaporator. As a result, the compressor will reload as the
return water temperature rises.

Hot gas bypass is recommended for systems where building
loads can fluctuate rapidly, where control is required below the
unit minimum step of unloading, or where close temperatures or
humidity control is necessary (as outline in the Trane Applications
Engineering Manual).

The hot gas bypass valve should be adjusted to maintain a mini-
mum suction pressure of 57 psig (Figure 22). This setting will vary
when a water ethylene-glycol solution is used. In all cases, the
valve should be adjusted to maintain a zero water temperature
drop through the evaporator at minimum load.

ADJUSTING SPRING

DIAPHRAGM’

SEAT’

PISTON

RNAL
EQUALIZER

RGURE 22 Hot Gss Bypass Valve.
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FAN OPERATION

CGAB condenser fan motors are direct drive. Fan sequencing is
controlled by: (1) Compressor "On/Off"; (2) Ambient tern-

perature, or (3) A call for second stage cooling by 1Ul (25 and
30 ton units only). Refer to Table 14 for fan sequencing. See
Figure 23 for fan locations and direction of rotation.

TABLE 14 CGAB Condenser Fan uenclng

CGAB C20 FAN NO. 2

CGAB C25 FAN NO. 2

CGAB C30 FAN NO, 2

CGAB C40 FAN NO. (2)=(5)
CGAB C50 FAN NO. (2)=(5)
CGAB C60 FAN NO. (2)=(5)

FAN NO.

FAN NO. 1,3

FAN NO. 1,33

FAN NO. 14, 4e
FAN NO. (1,3) (4,6)
FAN NO. (1,3) (4,6)

1. Refer to Figure 23 for condenser fan locations.
2. Fans start with compressor number 1.
3. Fans start with compressor number 2.
4. Fan controlled by compressor number 1.
5. Fan controlled by compressor number 2.
6. Fan controlled by second-stage cooling and ambient thermostat.

C-20 C25, C30 C-40 C-50, C-60
20 TON UNIT 25, 30 TON UNIT 40 TON UNIT 50, 60 TON UNIT

FIGURE 23 CGAB Condenser Fen Locations.

LOW AMBIENT TIMERS (lU5, lU6)

Low ambient timers are provided as a means of bypassing the
low pressure control during compressor start-up in low ambient
conditions. The timer(s) keeps the unit on for a pedod of three (3)
minutes.

FREF.ZE_AT (lS12)

The freezestat is used to protect the system from excessively low
leaving chilled water temperatures. This control does not protect
the evaporator from freeze-up. The flow switch and the evapo-
rator heat tapes are the pdmary freeze protection for the evapo-
rator. If, during normal unit operation, leaving chilled water temo
perature drops low enough to threaten possible ice formation
(cut-out setpoint of 37 F), 1S12 contacts open to interrupt com-

pressor operation until chilled water temperature rises to the cut-
in setpoint ofthe control (42 F). Once the contacts of $12 open, it
must be manually reset bytripping the reset leveron the top ofthe
control. This control will not reset unless leaving chilled water
temperature has risen to a minimum of 42 F. At this temperature
or above, the contacts of 1S12 can be reset to resume normal
compressor operation.

AMBIENT THERMOSTAT(S) (1U30, 1 U31)

The ambient thermostat(s) (1U30, 1U31) energize condenser
fan(s) based on ambient temperature. Refer to Table 14 for con-
denser fan sequencing. The nonadjustable fan cut-in/cut-out set-
points are 53/45 F and 73/65 F for each thermostat. In the CGAB
C20 and C40, only the 73/65 F setpoint is used.



LOW AMBIENT DAMPERS (Figure 24)

A special set of dampers are used to extend operation of all
CGAB units from the standard low limit operation to a minimum of
0 F for all units. These dampers are mounted to restrict air flow
across the condenser coils and maintain condenser head pres-
sure during low ambient operation.

Damper modulation is controlled by refrigerant operated actu-
ators. The actuators respond to condenser head pressure for the
appropriate compressor cimuit. Dampers are completely open at
250 psig. As condenser head pressure decreases with a drop in
ambient temperature, the actuator closes the damper. Dampers
are completely closed at 170 psig.

The low ambientdamperassembly is mounted over one or two of
the condenser fans, depending on the unit. The 20, 25 and 30 ton
units use one damper assembly mounted over the number "2"
fan. The 40, 50 and 60 ton units have two damper assemblies,
mounted over the number "2" and "5" condenser fans.

Blade Adjustment

Inspect damper blades for proper alignment, freedom from ob-
structions and free operation. If damper adjustment is required,
adjust damper blades by holding blades firmly in closed position
and sliding the operator to remove any slack in the actuating
linkage.

20-TON UNIT

;1DAMPER
ASSEMBLY

40-TON UNIT

ASSEMBLIES-.._ 0

25 AND 30 TON UNITS

DAMPER
ASSEMBLY

50 AND 60-TON UNITS

NO.I /,’ NO. 2

DAMPER ASSEMBLIES._

CGAB C20
CGAB C25
CGAB C30
CGAB C40
CGAB C50
CGAB C60

2
2
2

6’.317/32"
6’.3’= 7/32"
6’-9V32"
7’.2t32
T-2V34’
7’-2V32"

FIGURE 24 CGAB Low Ambient Dampers.

FINAL CHECKOUT

Run the unit sequentially through its stages of cooling. Once
proper unit operation is confirmed, perform these final steps:

1. Inspect the unit for debris and/or misplaced tools and
hardware.

2. If the unit will be operating immediately, be sure all valves am
in operating position.

3. Secure all exterior panels, including control panel door and
condenser grilles in place.

PRINTED BY PRODUCTION SERVICES LA CROSSE TP/RJD







FILE INFORMATION
DIVISION TAB TRANE HEATING

PRODUCTS
PRODUCT TAB UNIT HEATERS
MODEL TAB GAS FIRED
LITERATURE ITEM Installation,

Operation, Maintenance

LITERATURE FILE NO.

GDNC-IOM-1

INST.-0PER.-MAIN.
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 quali-
tied, experienced technicians.

MARCH 1982

INDOOR DUCT FURNACE
AND

BLOWER ASSEMBLY
MODELS

GDNC/GDPC-O05, 007, 010,
012, 015, 017, 020, 022,

025, 030, 035, 040

DESIGN SEQUENCE A

TABLE OF CONTENTS
MODEL NUMBER DESCRIPTION 2,3
GENERAL INFORMATION 4
INSTALLATION 4

Location 4
Suspension 4
Mounting the Blower 9
Ventilation 9
Ductwork 9
Venting 9
Gas Piping 10
Orifice Sizing 11
Thermostat Location 12
Wiring 12

OPERATION 12
Standard Units With Sanding Pilot 12
Standard Units With Intermittent Pilot Ignition 12
Pdmary Air Shutter Adjustment 12
Gas Input Rate 15
Pilot Adjustment 15

MAINTENANCE 16
Periodic Service 16
Air Filters 16

=THE TRANE COMPANY 1982
COMMERCIAL AIR CONDITIONING DIVISION
LA CROSSE, WISCONSIN 54601
PRINTED IN U.S,A.



INDOOR GAS DUCT FURNACE

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 number is shown below. It will enable the owner or Service En-
gineer to define operation, components and accessories.

GAS HEATING EQUIPMENT

UNIT TYPE
C Contrifugal Fan Unit Heater
D Indoor Duct Furnace
F Rooftop Duct Furnace
R Rooftop Heating Unit
P Propeller Fan Unit Heater
S Special

FUEL

GDNC005AAA

N Natural Gas
P LP Gas (Propane)
S Special

DEVELOPMENT SEQUENCE
C Third Generation

INPUT CAPACITY
SINGLE FURNACE
003 30 MBH
004 45 MBH
005 50 MBH
006 60 MBH
007 75 MBH
010 100 MBH
012 125 MBH
015 150 MBH
017 175 MBH
020 200 MBH
022 225 MBH
025 250 MBH
030 300 MBH
035 350 MBH
040 400 MBH

DOUBLE FURNACE
050 500 MBH
060 600 MBH
070 700 MBH
080 800 MBH

TRIPLE FURNACE
120 1200 MBH

MAIN POWER SUPPLY
A 115/60/1
B .= 230/60/1
C 208/60/3
D 230/60/3
E 460/60/3
S Special

GAS CONTROL OPTION
A Single-Stage, Standing Pilot
B Two-Stage, Standing Pilot
C Hydraulic Modulating, Standing Pilot
D Single-Stage, Intermittent Pilot Ignition
E Two-Stage, intermittent Pilot Ignition
F Hydraulic Modulating, Intermittent Pilot Ignition
G Hydraulic Modulating With Bypass, Intermittent Pilot Ignition
H Electronic Modulating With Room T-Stat, Intermittent Pilot Ignition
J Electronic Modulating With Duct T-Stat, Intermittent Pilot Ignition
S Special

DESIGN SEQUENCE
A First Design

HEAT EXCHANGER MATERIAL
Aluminized Steel

2 #409 Stainless Steel
3 #321 Stainless Steel
S =Special

O00A

MISCELLANEOUS OPTIONS
All Units

0 None
A #409 Stainless Steel Burners
B Orifices For Elevation Above 2000 Feet

(Specify Elevation)
S Special

Propeller Fan Unit Heater
C #409 Stainless Steel Draft Diverter
D Summer-Winter Switch
E Vertical Louvers

Centrifugal Fan Unit Heater
C #409 Stainless Steel Draft Diverter
D Summer-Winter Switch
E Vertical Louvers
H Duct Discharge Flange
J Totally Enclosed Motor

Duct Furnace (Indoor)
C #409 Stainless Steel Draft Diverler
D Summer-Winter Switch
F Horizontal Louvers
G Horizontal & Vertical Louvers
K Side Access Burner Drawer
L Fan Time Delay Control

Rooftop
C #409 Stainless Steel Flue Collector
J Totally Enclosed Motor
L Fan Time Deay Control (Duct Fumace Only)
N 115 Volt Convenience Outlet
P Power Venting
R Two Position Dampers & Motor
T Manual Dampers
U Magnetic Starter
V Spring Return Modulating Damper Motor
W Ratum Air Firestat
X Supply Air Firestat
Y Line Voltage Motor Contactor
Z Low Voltage Motor Contactor

ROOFTOP FAN SECTION
0 None (Indoor Unit & Rooftop Duct Furnace)

Standard
S Special

ROOFTOP HEATING UNIT MOTOR SELECTION
0 None (Indoor Unit & Rooftop Duct Furnace)
A 1/2 HP
B 3/4 HP
C=IHP
D 1-1/2 HP
E =2HP
F=3HP
G =5HP
H 7-1/2 HP
J 10 HP
S Special

ROOFTOP ARRANGEMENTS
0 None (Indoor Unit)

Rooftop Duct Furnace
2 Rooftop Heating Unit With O.A. Hood
3 Rooftop Heating Unit With Hodz. R.A.
4 Rooftop Heating Unit With Bottom R.A.
5 Rooftop Heating Unit rth O.A. Hood & Bottom R.A.
6 Rooftop Heating Unit With O.A. Hood & Supply Plenum
7 Rooftop Heating Unit With Hodz. R.A. & Supply Plenum
8 Rooftop Heating Unit With Bottom R.A. & Supply Plenum
9 Rooftop Heating Unit With.O.A. Hood, Bottom R.A. & Supply Plenum
S Special



HORIZONTAL BLOWER ASSEMBLY

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 number is shown below. It will enable the owner or Service En-
gineer to define operation, components and accessories.

HBAC15AAAA0

HORIZONTAL BLOWER ASSEMBLY

DEVELOPMENT SEQUENCE
C Third Generation

BLOWER SIZE
15 Nominal 1500 CFM
20 Nominal 2000 CFM
30 Nominal 3000 CFM
45 Nominal 4500 CFM

TRANSITION SIZE (SPECIFIES DUCT FURNACE SIZE)
0 None
A 100 MBH
B 125 MBH
C 150 MBH
D 175 MBH
E 200 MBH
F 225 MBH
G 250 MBH
H 300 MBH
J 350 MBH
K 400 MBH

MISCELLANEOUS OPTIONS
0 None

Insulation
2 Floor Mounting Legs
3 Totally Enclosed Motor
S Special

DESIGN SEQUENCE
A First Design

MOTOR HORSEPOWER
A 1/3 HP
B 1/2 HP
C 3/4 HP
D=IHP
E 1-1/2 HP
F=2HP
S Special

MAIN POWER SUPPLY
A 115/60/1
B 230/60/1
C 208/60/3
D 230/60/3
E 460/60/3
S Special



GDNC-IOM-1

GENERAL INFORMATION

The duct furnace design is certified by the American Gas Associ-
ation in accordance with Standard ANS Z83.9 titled "Duct Fur-
naces", for use with natural and LP (propane) gases. ANSI and
NFPA Standards referred to in this manual are the ones that were
applicable at the time the design was certified. In addition, the
duct furnace may be installed on the downstream side of a cool-
ing unit, without need of a bypass duct.

If the unit is to be installed at an altitude exceeding 2,000 feet

above sea level, derate the input by 4% for each 1,000 foot rise
above sea level. Special orifices are required for installations
above 2,000 feet.

Installations in airplane hangers should be in accordance with
NFPA No. 409, Standards on Aircraft Hangars. Those in garages
should be in accordance with NFPA No. 88, Standards for
Garages.

INSTALLATION

Duct furnace dimensions are given in Figure 1.

RECEIVING

Carefully inspect the unit at the time it is received. If damage is
discovered, notify the delivering carrier immediately.

LOCATION

Heating and air conditioning requirements should be considered
when locating the unit. See Figure 2 and Table for performance
data. Other location considerations include:

1. Accessibility: Allow a minimum of 18 inches at the bottom of
the unit to facilitate servicing the burners and pilot, or six
inches if the unit has a side access bumer drawer. Provision
should also be made to assure accessibility for recurrent
maintenance purposes.

2. Mounting Height: A mounting height of 8 to 12 feet above the
floor is recommended.

3. Duct furnaces are suitable for use in aircraft hangars but
must be installed as specified by NFPA.

NFPA specifies a clearance of at least 10 feet above the
upper surface of wings or engine enclosures of the highest
aircraft which will be housed in the hanger. The mea-
surement must be made from the wing or engine enclosure.

Duct furnaces must be installed at least eight feet above the
floor in shops, offices, and other sections of the hangar
where aircraft are not stored or housed. They must be so lo-
cated in all spaces of aircraft hangars that they will not be
subject to injury by aircraft, cranes, movable scaffolding, or
other objects.

A safe distance must be maintained between the duct fur-
nace and vent, and adjacent combustible material either in
storage or in the building construction. In conformance with
standards NFPA No. 52 and 54, pertaining to gas burning
devices, the duct furnaces must not raise surrounding com-
bustible material above 160 F.

4. Clearances: Minimum clearances are listed in Figure 1.

Drafts: Avoid installing the duct furnace in an extremely
drafty location. Strong drafts may cause pilot outage. Units
with intermittent pilot ignition may be preferable in areas
where drafts cannot be avoided.
Atmospheres containing commercial solvents or chlorinated
hydrocarbons will produce corrosive acids when coming in
contact with the flames. This will greatly reduce the life of the
gas duct furnace and may void the warranty. Avoid such
areas.

NOTE: If the gas duct furnace is to be used in a building
classified as having a hazardous atmosphere, the installa-
tion must comply with the standards set by the National
Board of Fire Underwriters. Consult the authorities having
jurisdiction before starting the job.

SUSPENSION

The duct furnace must be hung level from side to side and front to
back, from four suspension points provided at the. top of the unit.
Refer to Figure 3 for typical suspension arrangements.
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5/16

31

3-5/8

’1-5/16

r

18-3/4
OPENING

’18 (HANGING)’41
1 -"S" 50 THRU 125 ,._[ FOUR 3/8-16 SPEED
i= / rGRIP NUT RTAINERS,
!,

J, !/!’
HIGH LIMITI "ACCESSI_J

AIR FLOW>

--J PILOT ACCESS
24

26

SIDE VIEW 50 THRU 125

18-3/4
OPENING

7-1/16

50 THRU 125

150 THRU 400

OPENING
FRONT AND REAR

1-1/8
TYPICAL
FLANGE
ALL
AROUND
FRONT
AND REAR

-5/8

1-7/16 36

3

400 VENT

GDNC-005
and

GDPC-005 177/8 151, 171/8 4" R 1/2

-007 177/8 151/2 171/8 5" R 1/2

-010 177/8 151/2 171/8 6" R 1/2

-012 20% 181/4 197/8 6" R 1/2

-015 20,% 181/4 197/8 7" R /

-017 23 21 22 7" R V2

-020 26/ 23% 25 8"R

-022 287/ 261/2 281/ 8" R

-025 31 29/ 307/ 8"R

-030 37/a 34 36 10" ov

-035 42 40V4 41>/ 10"ov 4

-040 48 454 47 12"ov

R Round ov Oval

FRONT VIEW 50 THRU 400

1/2 126

1/2 132

1/2 135

1/2 150

1/2 161

1/2 179

1/2 195

1/2 213

1/2 229

1/2 262

1/2 294

1/2 326

18-3/4
OPENING

7-1/16

"4 -.Jr18 (HANGING)-

F-]H,GH LIMIT ACCESS
_.(FAR S,DE)

II 18-3/4

36

IR FLOW
rlOPENING

PILOT ACCESS [’--’-(
s,o ll j--

24
26

SIDE VIEW 150 THRU 400
Minimum Clearances

SIZES 6"

TOP 6"

BOTTOM 18"*

FLUE 6"

"6" with side access
burner drawer.

When the clearances required for
accessibility are greater than the
minimum safety clearances, the
accessibility clearances take
precedence.

FIGURE Duct Furnace Dimensions
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TABLE 1 Duct Fumace Performance Data

GDNC-005
and

GDPC-005

-007

-010

-012

-015

-017

50.0

NOTE:

75.0

100.0

125,0

150.0

175.0

200.0

225.0-022

25.0

37.5

50.0

62.5

75.0

87.5

112.5

38.5 463 80 .11 1233 30 .48

57.8 694

77.0 925

96.3 1156

115.5 1388

134.8 1619

173.3

1850

2081

80 .095 1850 30 .48

80 .090 2467 30 .48

80 .088 3083 30 .46

80 .10

80

80

.10

.09

3700

4317

4933

5550

30

30

3O

30

.48

.50

.48

.47

-025 250.0 125.0 192.5 2313 80 .09 6167 30 .48

-030 300.0 150.0 231.0 2775 80 .09 7400 30 .50

-035 350.0 175.0 269.5 3238 80 .09 8633 30 .49

-040 400.0 200.0 308.0 3700 80 .095 9867 30 .50

Ratings are shown for elevations up to 2000 feet above sea level. Above 200 ft. input must be derated 4% for each 1000 ft. above sea level.

AIR PRESSURE DROP DATA

Z I /

.2C / / / /

AIRFLOW (CFM .075 DENSITY)

.30

,10

AIR TEMPERATURE RISE DATA
80

,," 70

AIROW(C .075 DENSI

180

7O

6O

40

o ,30

FIGURE 2 Duct Furnace Performance Data Curve
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SUSPENSION RODS

NO

SIDE BY SIDE IN THE FIELD, A SOLID PIECE
OF SHEETMETAL MUST BE PROVIDED BYTHE INSTALLERAT
THE BACK OF ADJACENT CENTER FLANGES, FRONT AND REAR.

TYPICAL "SIDE BY SIDE" EIGHT POINT DUCT SUSPENDIN( ARRANGEMINT

3/8-16 SPEED GRIP
NUT RETAINER

3/8-16 THREADED SUSPENSION
ROD AND JAM NUT (BY INSTALLER)

I--E.-"-_..:, OUTSIDE JACKET

SECTION "S"-"$":

DETAIL SHOWING RECOMMENDED
METHOD OF SUSPENDING (TYPICAL)

TYPICAL FOUR POINT DUCT SUSPENDING ARRANGEMENT

RGURE 3 Duct Furnace Suspension
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DUCT FURNACE
G

BLOWER & FILTER
(ABINET COMBINATION 31-1/2

SIDE PANELS REMOVABLE FOR ERVICING

22 x "F" WIDE /
/
31-1/2

RETURN AIR

B --3/4

REAR VIEW

TOP VIEW

-VENTr-r---21-1/2 D \ -r 1
HANGER 5/8 DIA HOLE \,rfr’OU (FOUR PLACES)F R TRANSITION

DUCT -,- FOUR 3/8-16 SPEED GRIP NUT*, ’; RETAINERS FOR HANGING
4-3/4 4-/4
FI[II ,L D TFRN22/ ill ;)ql8-#l DUCTFU.NACE "DSCHA.GE8-/.x"G"WIE

’,

II ilk l.Li.

HBAC-15 100

125

HBAC-20 150

175

200

HBAC-30 225

250

300

HBAC-45 350

4O0

SIDE VIEW

HBAC-45 has tvo blowers driven by

651/2 26 10 18 21 153/4 15% 25 X 25 X 135

651/2 26 10 18 21 153/4 18 25 X 25 X

651/2 26 10, 18 21 153/4 18 25 X 25 X 155

651/2 26 10 18 21 153/4 211/8 25 X 25 X

651/2 401/2 10 18 351/2 30- 237/8 25 X 20 X 2

651/z 401/2 10 18 351/2 30 26% 25 X 20 X 2 200

651/2 401/2 10 18 351/2 30 29 25 X 20 X 2

651/2 601/2 10 18 551/2 50 347/ 25 X 20 X 3

691/2 601/2 14 22 551/2 50 40 25 X 20 X 3 .296

691/2 601/2 14 22 551/2 50 457/ 25 X 20 X 3

one motor.

FIGURE 4 Blower Assembly Dimensions



MOUNTING THE BLOWER

The blower assembly and transition piece between the blower
and gas duct furnace ship separately. Refer to Figure 4 for blower
assembly, dimensions and to Table 2 for performance data.
Mount the blower assembly as follows:

1. Suspend the gas duct furnace. Make sure the unit is level.
2. Attach the transition piece to the inlet flange of the unit.
3. Suspend the blower package from the four hangers provided

at the top of the unit (refer to Figure 4).
4. Level the transition piece and check to see that the hangers

support only the weight of the blower assembly. Attach the
outlet flange of the blower to the transition piece.

VENTILATION

If the duct furnace is to be installed in a tightly constructed room or
compartment, provide two vent openings to avoid over-
pressurizing the room. The size of each vent opening should be
no less than one square inch of free area for each 1,000 Btu/hr
input. Each opening should not be less than 100 square inches.

If the enclosure is vented to the outside, the vent opening must be
no smaller than one square inch of free open area for each 2,500-
3,000 Btu/hr input. Each opening should not be less than 100
square inches.

DUCTWORK

Properly designed and installed ductwork, providing a uniformly
distributed flow of air across the surfaces of the heat exchanger,
is essential to satisfactory unit performance and life of the
equipment.

If uniform air distribution is not obtained, install additional baffles
and/or turning vanes in the ductwork.

Figures 5 and 6 illustrate recommended ductwork designs for
both the straight-through and elbowed air inlet arrangements.

Access panels large enough to observe smoke and reflected
light, and to detect the presence of leaks in the heating equip-
ment, are required both upstream and downstream from the gas
duct furnace. These panels must be sealed to prevent air leaks. If
allowed by local regulations, install canvas connectors between
the ductwork and fan discharge opening to eliminate the trans-
mission of sound.

GAS DUCT
FURNACE

AIR BAFL- CANVAS CONNECTOR

DIMENSION A 1-1/2 x DIMENSION B

FIGURE 5 Recommended Ductork Deslgn for
Straight-Through Arrangement

GDNC-IOM-1

GAS DUCT 24"

FURNACE (MIN.)

SYSTEM FAN

TURNING VANES

AIR BAFFLE
NVAS..-.,, CONNECTOR

/

/

FIGURE 6 Recommended Ductwork Design for Elbowed
Arrangement

BYPASS

When a gas duct furnace is installed to operate in conjunction
with a summer air conditioning system, the cfm air delivery of the
system blower should be adjusted to meet the design air volume
requirements for cooling. If this cfm delivery is greater than that
required for heating, resulting in a low air temperature rise, install
a damper bypass around the gas ductfurnace to bypass a portion
of the air.

VENTING

Observe the following precautions when venting the unit:

1. Use flue pipe of the same size as the flue connection on the
gas duct furnace.

2. Where two or more gas duct fumaces vent into a common
flue, the cross sectional area of the common flue must be
equal to the largest vent connection, plus 50% of the area of
each additional vent connection.

3. Provide as long a vertical run of flue at the gas duct furnace
as possible. A minimum of four feet of vertical flue is re-
quired. The top of the vent pipe should extend at least two
feet above the highest point on the roof. Install a weathercap
over the vent opening.

4. Slope horizontal runs upward from the gas duct furnace at
least 1/4-inch per foot. Horizontal runs should not exceed
75% ofthe vertical height of the vent pipe, orchimney, above
the flue pipe connection.

5. Use as few elbows as possible.
6. Tape flue pipe joints with fireproof paper or material.
7. Avoid running vent pipe through unheated spaces. When

this cannot be avoided, insulate the pipe to prevent the con-
densation of moisture on the inside walls of the pipe.

8. Do not damperthe flue piping. Failure to open such adamper
prior to operating the gas duct furnace will result in the spill-
age of flue gas into the occupied space.
Avoid installing units in areas under negative pressure due to
large exhaust fans or air conditioning.
When required, a flue vent fan should be installed in accord-
ance with the instructions included with the fan.
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TABLE 2 Blower Assembly Performance Data

HBAC-15 1250 525 1/3 650 780 V3

10" 1500 600 1/3 680 810 1/= 895 1/= 970 1/2

Blower 1750 650 1/3 710 850 1/2 940 1/2 990 /4

2000 700 1/2 760 890 1/2 980 3/4 1010

500 425 1/3 500

HBAC-20 1750 450 1/3 515 680 1/2

12" 2000 475 1/3 530 690 1/2 785 1/2 810 /4

Blower 2250 515 1, 560 700 3/4 790 3/4 815

2500 540 1/2 590 710 4 795 3/4 820

2750 575 1/2 615 730 3/4 800 3/4 830

1750 450 1/3 510 675 1/2

2000 475 1/3 525 680 1/2 780 3/4 805 3/4

HBAC-30 2250 500 1/2 550 685 1/2 785 /4 810 3/4

12" 2500 525 1/2 580 700 3/4 790 4 815 4

Blower 2750 560 1/2 605 715 3/4 805 3/4 825

3000 610 1/2 640 750 815 845

3250 630 3/4 675 750 830 860

3500 675 3/4 700 800 875 11/2 890 11/2

2750 400 3/4 450

3000 425 3/4 475 650 3/4

HBAC-45 3500 430 4 480 660 3/4 730

(2) 12" 4000 450 3/4 500 670 740 790

Blower 4500 475 3/4 525 680 750 800 11/2

5000 500 3/4 540 690 760 1/2 810 11/2

5500 530 575 700 11/2 730 1/2 820 11/2

6000 575 11/2 615 715 11/2 800 2 830 2

External static pressure in inches of water. Add the pressure drop of the duct furnace if used (see Figure 2) and the pressure drop of the ductwork
to determine the total external static pressure.

GAS PIPING

PIPE SIZING

To provide adequate gas pressure at the gas duct furnace, size
the gas piping as follows:

1. Find the cu ft/hr by using the following formula:

Cu ft/hr Input
Btu

2. Referto Table 3. Match "Pipe Run in Feet" with the appropri-
ate "Gas Input Cu FtJHr" figure. This figure can then be
matched to the pipe size at the top of the column.

10

TABLE 3 Gas Pipe Sizing (Natural Gas)

132127 520 105(

92 I1 350 730
7 . 285 590
63 I1- 245 500
56 Ill 215 440

50 IIC 195 4O0

4 =q( 180 370

43 gt 170 350

40 H, 160 320

38 7 150 305

7: 130 275

:1 P 120 250

28 51 110 225

26 51 1OO 210

See local :ls tfore installing 1/2" pi.
Rate ofCu ft/hr npuz UnR

Btu Value of Gas
Pipe capacity based upon a pressure drop of 0.3 incheswatercolumn and
0.6 specific grav/of gas.



Example: It is determined that a 67 foot run of gas pipe is re-
quired to connect a GDNC-020 gas duct fumace to a 1,000
Btu/cu ft natural gas supply.

200,000 Btu/hr 200 cu ft]hr
1,000 Btu/cu ft

Using Table 3, a 1-1/4 inch pipe is needed.

NOTE: Ifmore than one gas duct furnace is to be served by
the same piping arrangement, the total cu ft/hr input and
length of pipe must be considered.

NOTE: Ifthe gas duct furnace is to be fired with LPgas, con-
suit the local LP gas dealer for pipe sizing information.

Before any connection is made to an existing line supplying
other gas appliances, contact the local gas company to
make certain that the existing line is of an adequate size to
handle the combined/oad.

PIPE INSTALLATION

1. Install the gas piping in accordance with applicable local
codes.

2. Check gas supply pressure. Minimum gas supply pressure
to the unit should be one inch water column greater than the
recommended manifold pressure, or five inches for natural
gas or 11 inches for propane gas. Maximum gas pressure to
the unit should not exceed 14 inches (1/2 psig) for natural
gas or propane units. If gas pressure is excessive on natural
gas applications, install a pressure regulating valve in the
line upstream from the main shutoff valve.

3. Adequately support the piping to prevent strain on the gas
manifold and controls.

4. To prevent the mixing of moisture with gas, run the take-off
piping from the top, or side, of the main.

5. Standard gas duct furnaces, optional two-stage units, and
hydraulic modulating units are supplied with a combination
valve which includes:
a. Manual "A" valve
b. Manual "B" valve
c. Solenoid valve
d. Pilot safety
e. Pressure regulator (except with Propane units)
Pipe directly into the combination valve (see Figure 7).

COMBINATION
THERMOCOUPLE GAS VALVE

-I r1SHUTOFF VALVE

GROUND
PILOT SUPPLY JOINT UNION

DRIP LEG-/

NOTE: SHADED AREAS SUPPLIED BY INSTALLER.

FIGURE 7 Pipe Installation, Standard Controls

GDNC-IOM-1

6. Provide adrip leg in the gas plping nearthe gas duct furnace.
A ground joint union’and a manual gas shutoff valve should
be installed ahead of the unit heater controls to permit ser-
vicing. See Figure 7.

7. Make certain that all connections have been adequately
doped and tightened.

NOTE: Use pipe joint sealant resistant to the action of liq-
uefied petroleum gases regardless of gas conducted.

8. Check all connections with a soap solution before leaving the
job.

ORIFICE SIZING

Orifice sizes for the various unit models and fuels are given in
Table 4.

If the manifold pressure requires minor adjustment, remove the
cap from the pressure regulator and turn the adjustment screw
clockwise to increase the pressure, or counterclockwise to de-
crease the pressure. The adjusted manifold pressure should not
vary more than 10% from the pressures specified in Table 4.

TABLE 4 Orifice Schedule

50 Cu. Ft/Hr
Orifice Drill

75 Cu. Ft/Hr
Orifice Drill

100 Cu. FUHr
Orifi Drill

125 Cu. FUHr
Orifice Drill

72 30 3
41 54

96 40 4
41 54

120 50 5
41 54

150 Cu. Ft/Hr 140 60 6
Orifice Drill 41 54

175 Cu.FHr 163 70 7
Odfice Drill 41 54

200 Cu. FHr 186 80 8
Orifice Drill 41 54

225 Cu. FUHr 210 90 9
Orifice Ddll 41 54

250 Cu. FUHr 233 100 10
Orifice Drill 41 54

300 Cu. FtJHr 280 120 12
Orifice Drill 41 54

350 Cu. Ft/Hr 326 140 14
Orifice Drill 41 54

400 Cu. Ft/Hr 372 160 16
Orifice Drill 41 54

11
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THERMOSTAT LOCATION

Mount the thermostat approximately five feet above the floor in an
area where it will be exposed to a free circulation of average tem-
perature air. Avoid mounting the thermostat in the following
locations:

1. Cold areas Outside walls or areas where drafts may affect
the operation of the control.

2. Hot areas Areas where the sun’s rays, radiation, orwarm air
currents may affect control operation.

3. Dead areas Areas where air cannotcirculate freely, such as
behind doors or in corners.

WIRING

NOTE: All wiring mustbe in accordance with National and Local
Electrical Codes.

Typical unit wiring diagrams are shown in Figures 8 through 11.
Wire the unit according to the wiring diagram supplied with the
unit.

FAN TIME DELAY CONTROL (Optional)

Leads from the time delay controls are factory wired to the junc-
tion box. The fan control option is a time delay relay (45 seconds
ON, 60 seconds OFF). The fan control is rated at 17 amps. Wire
the control as shown for the proper control system.

NOTE: Use 230 F insulated wire.

MODULATING GAS VALVE (Optional, for Natural Gas Only)

Install the thermal sensing element of the modulating gas valve
as far upstream from the gas duct furnace as the length of the
capillary tube will permit, minimizing the effect of radiant heat.
The minimum rate setting of this valve is preset and is not
adjustable.

OPERATION
STANDARD UNITS WITH STANDING PILOT
START-UP

Open the manual shutoff gas valve to the unit heater and, with the
union connection loose, purge air from the gas line. Tighten the
union and check for leaks.

Light the pilot as follows:

1. Close the main and pilot gas supply by depressing and turn-
ing the gas cock dial to OFF. Refer to Figure 13 for burner
component identification.

2. Turn the thermostat to the OFF position or lowest tem-
perature setting on the dial.

3. Turn the gas cock dial to the PILOT position.
4. Depress and hold the gas cock dial while lighting the pilot

burner. Allow the pilot to burn for approximately 30 seconds
before releasing. If the pilot does not remain lit, repeat the
operation allowing a longer period of time before releasing.

5. If pilot adjustment is required, remove the pilot adjustment
cap and adjust the pilot key to obtain proper flame. Replace
the cap.

NOTE: A proper pilot flame is a soft steady flame that en-
velopes 3/8-inch to 1/2-inch of the thermocouple tip.

6. Turn the gas cock dial to the ON position.
7. Turn the thermostat to the desired position.

SHUT-DOWN

1. Turn the valve selector knob to the OFF position.
2. Turn off the electricity.
3. To relight, follow the "START-UP" instructions above.

12

STANDARD UNITS WITH INTERMITTENT
PILOT IGNITION
START-UP

1. Open the manual valve supplying gas to the unit heater, and
with the union connection loose, purge air from the gas line.
Tighten the union and check for gas leaks.

2. Open the manual valve on the unit heater.
3. Turn on electrical power.
4. The unit should be under the control of the thermostat. Turn

the thermostat to the highest point and determine that the
pilot and main burners ignite. Turn the thermostat to the
lowest point and determine that the pilot and main burners
are extinguished.

5. If pilot adjustment is required, remove the pilot adjustment
seal cap and adjust the pilot screw to obtain proper flame.
Clockwise rotation decreases pilot flame size. Replace the
cap.

6. Turn the thermostat to the desired position.

PRIMARY AIR SHUTFER ADJUSTMENT

After the unit has been operating for at least 15 minutes, adjust
the primary air flow to the burners. Turn the friction-locked, manu-
ally-rotated air shutters clockwise to close, or counterclockwise to
open.



MAGNETIC STARTER WITH OVERLOAD
PROTECTION I 115-1-60 HOLDING COIL7
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FIGURE 8 Duct Furnace Wiring Diagram, Single Stage Standing Pilot

MAGNETIC STARTER WITH OVERLOAD
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115V

INTERCONNECTING DIAGRAM

WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK
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FIGURE 9 Duct Furnace Wiring Diagram, Two Stage Standing Pilot
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MN;NLrTIC STARTER WITH OVERLOAD
PROTECTION & llS-kO HOLDING COIL

:3 PHASE AIR----., ’ --LTERNATE AiR
STEM MOTOR ’-- \ SYSTEM FAN

H-uMrr s ]-- ---REVERSE ACTING (’) p-
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INTERCONNECTING DIAGRAM
WARNING

DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

24 V’

115V

LINE DIAGRAM

FIGURE 10 Duct Furnace Wiring Diagram, Single Stage Standing Pilot With Fan Time Delay Relay

INTERCONNECTING DIAGRAM LINE’DIAGRAM
WARNING

DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

FIGURE 11 Duct Furnace Wiring Diagram, Single Stage Intermittent Pilot Ignition
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IDRAFT
DIVERTER

BAFFLE

BURNER
DRAWER

FIGURE 12 Duct Fumace Components

GAS VALVE
2 THERMOCOUPLE
3 PILOT BURNER
4 PILOT ORIFICE 8

5 BURNER ORIFICE (SETS ONLY)
6 BURNER SPRINGS (SETS ONLY) 6 5 7
7 MAIN BURNERS (SETS ONLY)
8 AIR SHUTTERS (SETS ONLY)
9 HIGH LIMIT SWITCH
10 FAN TIME DELAY
11 BURNER MANIFOLD
12 PILOT TUBING

t
12

13

FIGURE 13 Burner Components

For correct air adjustment, close the air shutter until yellow tips in
the flame appear. Then open the air shutter to the point just
beyond the position where yellow tipping disappears. On some
propane units the air shutter may be completely closed for correct
adjustment.

GAS INPUT RATE

Check the gas input rate as follows:

1. Turn off all gas appliances that use gas through the same
meter as the duct fumace.

2. Turn gas on to the duct furnace.
3. Clock the time in seconds required to burn one cubic foot of

gas by checking the gas meter.
4. Insert the time required to burn one cubic foot of gas into the

following formula and compute the input rate.
3600 (Sec. Per Hr.) x Btu/Cu. Ft. Input Rate

Time (Sec.)

Forexample, assume the Btu contentofone cubic foot ofgas
equalled 1000 and that it takes 18 seconds to burn one cubic
foot of gas.
3600 x 1000 3,000,000 Btuh

12

NOTE: Ifthe computation exceeds oris less than 95percent
of the gas Btuh input rating (see Table 1), adjust the gas
pressure.

Adjust the gas pressure as follows:
1. NATURALGAS: Best results are obtained when the duct fur-

nace is operating at its full input rating with the manifold pres-
sure of 3.5 inches WC. Adjustment of the pressure regulator
is not normally necessary since it is preset at the factory.
However, field adjustment may be made as follows:
a. Attach manometer at pressure tap plug below control

outlet.
b. Remove regulator adjustment screw cap, located on

combination gas valve.
c. With a small screwdriver, rotate the adjustment screw

counterclockwise to decrease or clockwise to increase
pressure. Do not force beyond stop limits.

d. Replace regulator adjustment screw cap.
2. PROPANE GAS: An exact manifold pressure of 10.0 inches
WC must be maintained for proper operation of the duct fur-
nace. If the unit is equipped with a pressure regulator on the
combination gas valve, follow steps "a" through "d" above. If
the unit is not so equipped, the propane gas supply system
pressure must be regulated to attain this manifold operating
pressure.

PILOT ADJUSTMENT

1. Remove the pilot adjustment cap.
2. Adjust the pilot screw to provide a properly sized flame.
3. A proper pilot flame is a soft steady flame that envelopes 3/8-

inch to 1/2-inch of the thermocouple tip.
4. Replace the pilot adjustment cap.

15



GDNC-IOM-1

BLOWER ADJUSTMENT-
DUCTED BLOWER UNIT APPLICATIONS ONLY

Adjust the blower speed to produce a 30 to 80 F temperature rise
through the unit. Measure the warm air temperature in the du-
ctwork, approximately two feet from the unit.

NOTE: If the warm air temperature is to be taken with a glass
thermometer, wrap the thermometer bulb in aluminum foil to
reduce the effect of radiant heat upon the temperature reading.

If a cooling coil is installed in the ductwork to be operated in con-
junction with the blower assembly, adjust the blower speed to
meet the design air volume requirements of the cooling coil.

NOTE: This adjustment should not cause the temperature rise
through the unit to fail outside the recommended temperature
range as shown in Table 1.

Adjust the belt tension as instructed below to a point where no
slippage occurs between the belt and the sheeves. Approxi-
mately one inch of belt slack, under light hand Iressure, is normal
for this adjustment.

1. Remove the side panel of the blower assembly.
2. Loosen the bolts attaching the motor mount plate to the slide

rails. Adjust the tension by sliding the plate forward or
backward.

3. Tighten the bolts and replace the side panel.

BYPASS DAMPER ADJUSTMENT

If used, adjust the position of the bypass damper until the tem-
perature rise through the gas duct furnace is established within
the recommended temperature range given in Table 1. Measure
the warm air temperature in the manner described in the "Blower
Adjustment" section of this manual.

MAINTENANCE

PERIODIC SERVICE

Should maintenance be required, perform the following in-
spection and service routine.

1. Inspect the area nearthe unit to be sure that there is no com-
bustible material located within the minimum clearance re-
quirements listed in Figure 1.

2. Turn off the manual gas valve, manual pilot valve, and elec-
trical power to the gas duct furnace.

3. To clean or replace the main burners, remove the bottom
panel or slide out the pullout drawer, and compress the
spring by moving the burner toward the manifold. Slide the
opposite end of the burner downward from the locating slot
while the retaining spring is still compressed. Pull the burn-
ers away from the heater.

4. With the burners removed, wire brush the inside surfaces of
the heat exchanger.

5. Reassemble the gas duct furnace by replacing all parts in re-
verse order.

6. Relight the pilot burner (see lighting instructions on the unit

nameplate). Complete the appropriate unit start-up pro-
cedure as given in the "Operation" section of this manual.

7. Check the burner adjustment. See the "Primary Air Shutter
Adjustment" section of this manual.

8. Check all gas control valves and pipe connections for leaks.
9. Check the operation of the automatic gas valve by lowering

the setting of the thermostat, stopping the operation of the
gas duct furnace. The gas valve should close tightly, com-
pletely extinguishing the flame on the main burners.

10. Check the operation of the pilot safety device by closing the
pilot line valve, extinguishing the pilot flame. Within one
minute the automatic gas valve should close, extinguishing
the flame on the main burners.

11. Inspect and service the blower section of the system.

AIR FILTERS

It is recommended that air filters be changed or cleaned at least
twice a year. More frequent attention will be required if the air
being handled is unusually dirty. Air flow reduction, caused by
clogged air filters, will increase the discharge air temperature and
may cause nuisance tripouts.

The size and number of air filters required for the horizontal
blower assembly are given in Figure 4. Standard filters are one
inch thick, and may be eitherthrow-away or permanentJcleanable
filters.

THROW-AWAY: Remove the filter from the unit and dispose of
the entire filter. Replace it with a new filter of the correct size,
making sure the air flow arrows point toward the fan.

PERMANENT/CLEANABLE: Remove the filter from the unit and
wash it underwater to remove dust, dirt, and lint. Follow this with a
wash of mild alkali solution to remove old filter oil. Rinse in clean,
hot water and allow to dry. Recoat the filter with Air Maze Filter
Kote "W" or an equivalent, either with a spray gun or by im-
mersion. If a spray gun is used, spray both sides of the filter. After
allowing it to drain and dry, reinstall the filter in the unit.

PRINTED BY PRODUCTION SERVICES LA CROSSE
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DATE; -3i" NO. PL-AH-CLCH-CLCH-SM-007.00 REPLACES:

CENTRAL STATION AIR HANDLERS
DRAW-THRU & BLOW-THRU CLIMATE CHANGER

SIZES 3 THRU 86
MECHANICAL SPECIFICATIONS

CLCH-SM-007.00

SUBMITTAL

UNIT CONSTRUCTION1-

Unit Csslng; High grade steel reinfomed, braced with steel
angle framework. Sectionalized construction; fan section,
coil section, drain pan. Removable panels in fan and coil sec-
tions provide access to all internal parts. Mounting holes pre-
punched at factory.

Unit Insulation; Panels insulated with 1-inch mat-faced
glass fiber. Drain pan has seamless, 1/2-inch cellular, spray
foamed-in-place insulation. (OPTIONAL) drain pan with gal-
vanized steel inner liner, spray foam-in-place insulation be-
tween liner and drain pan. Blow-thru fan sections are not
insulated.

Centrifugal Fans: Sizes 3 thru 31 double width, double inlet,
forward curved multi-blade. Sizes 35 thru 86, double width,
double inlet, nonoverloading, backward inclined or air-foil
blades. Fan shaft operates below first critical speed. Fan
bearings, grease lubricated ball bearings for 200,000 hour
average life. Fan housing die-formed, air tight. Fans dynam-
ically balanced, tested after being installed in factory assem-
bled fan section.

Coils: Sigma-FIo (R) II or Prima-FIo design, continuous alumi-
num fin, coppertube. Copper fins optional. Fin collars drawn,
belled, bonded to tubes by mechanical tube expansion. No
soldering or tinning used. Coils removable through access
panels.

Unit and Accessory Finish: Casing and all accessories,
except coil, chemically cleaned, phosphatized, coated with
enamel paint.

ACCESSORIES

Face and Bypass Dampers: Opposed blade face dampers,
locked to slotted damper rods, rotate in nylon bushing.

Filter Boxes: Flat, medium capacity, high capacity and com-
bination filter mixing boxes. Hold two-inch permanent or
throwaway filters. High efficiency filter sections will accept
two-inch disposable cartridges prefilters along with ex-
tended surface filters of either 55%, 85% and 95% average
atmospheric dust spot efficiency based on ASHRAE 52-76.
Flat filter boxes have access doors on both sides. Other filter
boxes sizes 3 thru 31 have a single large access dooron one
side. All units, sizes 35 and larger, have individual access
doors on each side provided for each row of filters.

Mixing Box and Combination Filter Mixing Box: Parallel
damper blades, merge airstream inside box. Blades locked
to slotted rods, rotate in nylon bushings.

Inlet Vanes: Forward curve fan inlet vanes operated by alu-
minum center rotating ball bearing hub located out of fan
inlet. Inlet vanes are 14-gauge steel, welded to vane rods
and have edges form fit to inlet cone circumference. Inlet
vane rods are offset for rotation out of fan inlet.

Airfoil fan inlet vanes are operated by steel center, roller
bearing, directly linked hub. Inlet vanes are 14-gauge steel,
rotate about the rods and have edges form fit to inlet cone
circumferences. Inlet vane rods are stationary.

UNIT INSTALLATION

Shipping: Sizes 3 thru 31 and horizontal draw-thru sizes 35
thru 50 ship assembled. Remaining unit sizes 35 and larger
ship in sections on separate skids. Motors may be removed
for shipment.

Accessories ship on separate skids designed for direct at-
tachment to base unit or other accessories. Mounting hard-
ware ships with each skid.

Handling: Handling and location recommendations in In-
stallation and Maintenance Bulletin shipped with unit.
Mounting hole locations shown on the "Mounting Hole Lo-
cation" diagram.

Weights: See Tables and 2.

Connections: Hydronic and refrigerant coils. See Tables 4
and 5. Connections for electric heat shown on submittal dia-
grams, wiring diagrams supplied with unit (mounted inside
control panel door).

1" Variations from above construction will be indicated on the
submittal data sheet.

American Standard Inc. 195



TABLE Approximate Operating Weights (Lbs.)

DRAW-THRU CLIMATE CHANGERS

Casing Only

Wth2 Row

4 Row

6 Row
8 Row

Casing Only

With 2 Row

4Row

6Row

8 Row

With 2 Row
4 Row

6Row

8 Row

With 2 Row

4 Row

6 Row
8Row

UNIT MODEL NUMBER

281 13o 2117 n - 370 s

368 552 742 891 1243 1369 1807 2098 2381 2813 3616 4261 4794 8929 7560 8440
406 618 828 988 1373 1520 1981 2321 2643 3143 3984 4899 5330 7611 8320 9330

BLOW-THRU CLIMATE CHANGERS
605 765 810 880 1095 1260 1425 1600 1810 3250 3850 4025 4580 5030 5530

754 935 1027 1158 1405 1614 1839 2070 2472 3982 4463 4983 5839 6436 7142
817 1022 1135 1288 1558 1803 2070 2339 2808 4348 4907 5535 8528 7240 8114

882 1107 1241 1423 1714 1992 2298 2609 3168 4766 5367 606 7239 8018 gO46

948 1193 1338 1553 1865 2166 2521 2863 3498 5134 5809 6605 7921 8824 9998

SINGLE ZONE BLOW-THRU CLIMATE CHANGERS
386 544 631 780 900 1080 1235 1310 1560 2780 3115 3435 4425 4870 5280

535 714 848 1038 1210 1434 1629 1840 2222 3512 3928 4393 5684 6276 6892

598 801 956 1168 1363 1623 1860 2109 2558 3878 4372 4935 6373 7080 7864

663 886 1062 1303 1519 1812 2088 2379 2918 4296 4832 5479 7084 7858 87g

729 972 1159 1473 1670 1986 2311 2633 3248 4664 5274 6015 7766 8664 9748

THREE DECK MULTIZONE
725 885 930 1000 1255 1440 1615 1830 2060 3350 4000 4385 4960

874 1055 1147 1278 1560 1794 2029 2300 2722 4082 4813 5343 6219

937 1142 1255 1406 1718 1983 2260 2569 3058 4448 5257 5895 6908

1002 1227 1361 1543 1874 2172 2488 2839 3418 4816 5717 6429 7619

108 1313 1458 1673 2025 2346 2711 3093 3748 5234 6159 6965 8301

ACCESSORIES
Ret-Filter Box

Throwaway

Low Velocity Permanent

High Velocity Permanent

Meoium-Filter Box
Throwaway

Low Velocity Permanent

High Velocily Permanent

High Capacity Box

Throwaway

Low Velocity Permanent

High Velocity Permanent

High Efficiency Filter Section

Less Diffuser Section

With Diffuser Section

Roll Filters

Comb, Filter-Mixing BOx

Throwaway

Low Velocity Permanent

High Velocity Permanent

Mixing Box

External Face and Bypass

Internal Face and Bypass

Face Dampers

Inlet vane weights will vary from 38 to 93 Ibs. per fan.

28 38 45 68 73 76 "92 113 120 135 170 180 210 335 388 457
33 47 56 84 91 97 117 145 155 183 222 234 284 428 494 582
51 63 75 108 120 131 156 193 207 257 306 338 365 582 674 794

76 101 144 171 178 228 247 303 324 355 370 456 520 565 655 775

111 148 170 192 229 260 278 330 398 425 470 535 590 680 789 930

120 166 194 223 261 305 324 393 568 512 574 660 735 865 1000 1180
136 198 230 271 317 360 296 489 576 648 742 852 950 1160 1345 1585

204. 244 271 347 359 439 504 653 683 759 810 873

270 337 373 463 496 605 692 867 951 1038 1117 1330

80 114 142 158 187 204 219 250 290 363 430 475 500 750 870 1025

115 168 248 286 300

122 184 286 310 324

134 208 298 348 368

82 118 160 182 256

40 58 96 112 154

30 53 77 100 109

39 55 91 106 111

315 358 400 490 620 710 790 885 1133 1310 1550

345 393 441 540 686 780 874 997 1265 1465 1730

397 456 521 625 786 906 1035 1165 1505 1740 2060

270 319 340 380 437 519 628 750 869 1010 1185

161 170 216 292 417 457 470 618 925 1070 1265

113 124 184 223 327 334 363 441 535 620 730

115 142 225 232 297 312 370 446 543 630 741

TABLE 2 Approximate Motor Weights Open, DdpProof, T-Frame, 1,800 RPM
dotor
k)mepower 1/4 1/3 1/2 1-1/2 2 3 5 7-1/2 10 15 20 25 30 40 50 60 75

Nt. (Lb.) 20 20 25 33 44 44 71 82 127 144 187 214 263 300 409 460 560 640



TABLE 3 Fan Data
UNIT SIZE FAN SIZE AND TYPE
DT 1-71/2 FC 1-9 FC

6DT& BT 1-12V4 FC 1-101/2 FC
DT & BT 1-15 FC 1-131/ FC

10 DT & BT 1-161/2 FC 1-15 FC

12 DT & BT 1-18Y4 FC 1-161/2 FC

14 DT & BT 1-20 FC 1-18V4 FC
t7 DT 1-20 FC 1-18V, FC

17 BT 2-15 FC 2-131/2 FC

21 DT 1-22 FC 1-20 FC

2-161/2 FC21 BT 2-15 FC
25 DT 1-25 FC 1-22 FC

25 BT 2-181/4 FC 2-16t. FC

31 DT 1-25 FC 1-22 FC
)1 ST 2-20 FC 2-181/2 FC, DT & BT 1-30 BI 1-24 AF
tl DT & BT 1-33 BI 1-33 AF 1-27 AF 1-24 AF
0 DT & BT 1-36 BI 1-36 AF 1-30 AF 1-27 AF
3 DT & BT 1-40 BI 1-40 AF 1-33 AF 1-30 AF
3 DT & BT 1-40 BI 1-40 AF 1-33 AF
]6 DT & BT 1-40 BI 1-40 AF 1-33 AF

1-121/2 FC

1-131/2 FC

1-15 FC

1-161/2 FC

1-161/2 FC

1-18A FC

1-27 AF

1-30 AF

1-33 AF

1-36 AF
1-36 AF

1-36 AF

TABLE 4 Water end Steam Cell ConneeUone
HEADER

COIL TYPE HEIGHT

N Water 18, 24, 30, 33

Water 18, 24, 30, 33

D Water 18, 24, 30, 33

Water 18, 24, 30, 33

>2 Water 12, 18. 24, 30

=4 Water 12, 18, 24, 30

a8 Water 18, 24, 30

Steam 18, 24, 30, 33

WA Hot Water 18, 24, 0, 33

NC Hot Water 12, 18

NC Hot Water 24

WC Hot Water 30, 33

NS Steam 12

NS Steam 18

NS Steam 24

NS Steam 30, 33

CONNECTION SIZE (NPT)
SUPPLY

2-1/2

2-

1-1/2

2-1/2

2-1/2

1-1/4

2-1/2

1-

2

2-1/2

3

RETURN DRAIN & VENT
2-1/2

2-V= V= (Ext.)

2.v= v= (Ext.)

2-1/2

1-1/4

2-1/2

1.1/4

1-1/2

1-1/4

1-1/4

All 12" header height coOls, Types A, AW, D, K and W, supply 1-A NPT: return 1-1/4 NPT
Above connections intemai except drain and vent.

TABLE 5 Type F1 and
NO, OF

FINNED REFRIG.

WIDTH CIRCUITS

12

2

4

8

18

2

3

6

12

24 2

4

8

16

30 2

4

5

10

20

33 3

7

11

22

NA Not available standard.

F2 Coil Connections
1-SET CONICS. OD 2 SETS CONNS. DO

ALL ROWS ALL ROWS
LIQUID SUCTION LIQUID UCTION
5/8 5/8 NA NA
7/8 1-3/8 5/8 5/8

7/8 1-5/8 7/8 1-3/8

1-1/8 2-1/8 7/8 1-3/8

5/8 5/8 NA NA
7/8 1-3/8 5/8 5/8

7/8 1-5/8 NA NA
1-1/8 2-1/8 7/8 1-5/8

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

7/8 1-5/8 5/8 5/8

7/8 1-5/8 7/8 1-3/8

1-1/8 2-1/8 7/8 1-5/8

NA NA 1-1/8 2-118

7/8 -.3/8 5/8 5/8

7/8 1-5/8 7/8 1-5/8

7/8 2-1/8 NA NA
1-3/8 2-1/8 7/8 2-1/8

NA NA 1-3/8 2-1/8

7/8 1-518 NA NA
1-1/8 2-1/8 7/8 1-5/8

1-3/8 2-1/8 2.1/8

NA NA 1-3/8 2-1/8

1-318" for 2 circuit split coil with 2 sets of connections.
6 circuit connection 1-I/8". 5 crcuit 7/8".



REFER TO BASIC UNIT SUBMITTAL
DRAWING FOR SIZE AND NUMBER OF
COILS IN UNIT.

AIR
FLOW

ONE SET
CONNECTION

TWO SETS
CONNECTION

AIR
FLOW

EXAMPLE, 4 6 AND 8 ROWS

TABLE 6 Two-inch Filter Sizes And Quantities Per Set

UNIT
SIZE

3

6

8

10

12

14

17

21

25

31

35

41

5O

63

73

FLAT FILTER
BOX

COMB. AND
MEDIUM
FILTER BOX

HIGH CAPACITY
BOX

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

2-20x25 4- 16x25 4 o20X25

4-16x20 420x25 6-20x20

4-16x25 6-16x25 6-20x25

2 20x20 4-20x25 6- 16x20

2-16x25 2-16x25 3-20 x25

16x20

4-16x20 8-16x25 6-20x20

2- 20 25 3- 20 25

6-16x20 8-20x25 3-20x25

2-16x25 9-20x20

8-16x20 10-20x25 3-20x25

2-16x25 12-20x20

12- 16x20 6- 20 25 6- 20 x25

6-16x25 9-20x20

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

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

14-16x25 16-20x25 28-16x25

6-16x20 20- 20x25

12-20x20 32-16x25

7-16x20 28-16x25

14 16x25 35- 16x25

10-16x25 30-20x25 49-16x25

12 20 x 25

6- 20 20 36- 20 25 42- 20 25

18- 20x25

42 20 25 49 20 2521 20 25

7-20x20

TABLE 7 Extended Sudace Filters
UNIT
SIZE OUN’dTITY

B

10 2

12 2
2

14 2
3

17

3

21 5

25 4

5

31 10

35 2

41 2
8

50 15

FILTER SIZE
(HxW)

24Hx 12W
24H 24W

24H 24W

24H 12W
20H 20W

24H 12W
20H 20W

24H 12W

24H 24W

24H 20W

24H 12W
20H 20W

20H 20W

24H 12W
24H 24W

24H 12W
24H 24W

20H =OW

20H 20W

NOTE:
F.uctended =udace filets be of 20, 30, 32 o 36 inches difeclion o( aidlod
efciency and cmici, Dispol cartrKe pmftlters are two inches in depth and of same size
and quantities ebove.



TABLE 8 Torque and Force to Operate Inlet Vanes FC FA Fans Unit Sizes 6 Thru 31
NO. OF

FANS

AND FAN

SIZE

TO OPEN

OR CLOSE

INLET VANES

TORQUE

(IN.-LBS.)

Open 8.7
1-10 Close 2.9

Open 10.0
1-121/4 Close 3.5

10.9
3.9

FAN OUTLET VELOCITY

2,000 FPM

FORCE (LBS.) TORQUE

(IN.-LBS.)
19.6
6.5

22.5
7.8

24.5
8.71-131/2

Ope 14.1 31.9
1-15 Close 5.0 11.4

Open 18.0 40,5

1-161/2 Close 6,4 14.4

Open 23.1 52.2
1-181/4 Close 8.3 18.6

Open 24.0 54.0
1-20 Close 9.0 19.5

Open 25.0 56.0
1-22 Close 9.5 21.0

Open 26.5 59.7
1-25 Close 10.0 22.5

Open 21.8 49.1
2-131/z Close 7.8 17.5

28.3

10.1
Open

Close

2o15

9V=" ARM 4" ARM

1.0 2.2
0.4 0.8

1.1 2.5
0.4 0.9

1.2 2.8
0.4 1.0

1.6 3.6
0.6 1.3

2.( 4.5
0.7 1.6

2.6 5.8
1.0 2.1

2.7 6.0
1.0 2.3

2.8 6.3
1.1 2.4

2.9 6.7
1.1 2.5

2.4 5.5
0.9 2.0

3.1 7.1
1.2 2.6

4,0 9.0
1.4 3.2

5.1 11,6

1.8 4.2

5.3 12.0
2.0 4.5

2-161/2

36,0

12.8

46.3
16.52-18t/4

Open 48.0
2-20 Close 18.0

63.9
22.8

81.1
28.9

I04.4
37,3

10.8
39.0

FORCE (LBS.)
9Yl," ARM 4" ARM

2.2 5.1

0.8 1.9

2.5 5.7
0.9 2.1

2.7 6.2

1.0 2.3

3.5 8.0
1.3 3.0

4.5 10.3
1.6 3.7

5.8 13.3
2.1 4.8

6.0 13.7
2.2 5.1

6.2 14.2
2.3 5.3

6.6 15.1
2.5 5.7

5.4 12.4
2.0 4.6

7.0 16.0
2.5 5,7

8,9 20,3

3.2 7.3

11.5 26.3
4.1 9.4

11.9 27.2
4.3 9.9

TABLE 9 Tonlue and Force Requirad to Operate Inlet Vanes AF Fans Unil Sizes 35 Thin 86

UNIT
SIZE

35

41

5O

63

73

86

FAN OUTLET VELOCITY
TO OPEN 2.000 FPM 3,000 FPM
OR CLOSE TORQUE FORCE TORQUE FORCE

INLET VANES (IN.-LBS.) (LBS.) (IN.-LBS.) (LBS.)
Open 70.0 7.7 153.0 16.7
Close 17.0 1.9 39.0 4.3

Open 94.0 10.3 214,0 23.5
Close 23.0 2.6 53.0 5.9

Open 128.0 14.1 287.0 31.5
Close 31.0 3.4 71.0 7.8

Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

Open 172.0 18.9 388.0 42.6
Close 42.0 4.6 96.0 10,6

NOTE: Force and torque requirements listed above applied to 3/8" red pneumatic electric operator by others.
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Air Heating/Cling Coils

COIL-SM-001.02 COIL-SM-001.03

SUBMITTAL

General

%" Tube Coils
Tubes Round copper tubes, 5/e" OD
arranged in a parallel pattern. Bronze
spring turbulators are available for
increasing capacities for lower water
velocities.

Fins Sigma-FIo or Prima-FIo. plate
type, configurated, aluminum or copper
fins. Fins are positioned continuously
across entire coil width and die formed
in multiple stages with full fin collars for
maximum fin-tube contact and
accurate spacing. Fins are mechanically
bonded to the tubes for lasting
reliability.

Casing 16jauge galvanized steel
casings, center and end supports are
provided on all coils with header
heights 33" or less. On 36", 42", and
48" header height coils up to 6 rows
and 120" in length, 16-gauge casings
with 14-gauge end and center supports
are provided. On 36", 42", and 48"
header height coils greater than 6 rows
or 120" in length, 14-gauge casings,
center and end supports are provided.
Coated galvanized steel center tube
supports are provided on ordering
lengths over 42".

U-Bends Round copper tubes, %"
OD, machine die-formed on each end
to provide an accurate fit for silver
brazed joints.

Headers Close-grained gray-cast
iron headers are provided on all 12"
through 33" header height type "W",
"D", "AA", "K", "N", "NS", "A", "D",
"’WD", "’P", "WC’; "’WA" coils. For 36",
42", and 48" header height coils, round
copper pipe headers are provided. The
copper pipe headers are provided with
a female threaded adapter for direct
pipe connection.

Testing and Working Pressures
Coils are proof tested at 300 psig and
leak tested at 200 psig air pressure
under water. The coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Type F
Coils are proof tested at 450 psig and
leak tested at 300 psig air pressure
under water. The co,L; re s,ii,le for
working pressures and tcmpestures up
to 200 psig and 220 F as standard.

1/2" Tube Coils

Tubes Round &-inch OD copper.
Tubes expanded into full fin collars for
permanent fin-tube bond.

Fins Delta-FIoTM plate-type
configurated aluminum with ful fin
collars for maximum fin-tube contact
and accurate spacing mechanically
bonded to tubes for permanent fin-tube
bond.

Casings Galvanized steel, 16-gauge
casings on all coils. One or more
galvanized steel center tube supports
on lengths over 42 inches.

*Air Bypass and Water Carryover
Arrestor-Foam sealing strip located
between casing bottom channels and
fins.

Testing and Working Pressures.
Type WL, DL, and LL
Coils are proof tested at 300 psig and
leak tested at 200 psig air pressure
under water, lhe coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Type FD
Coils are proof tested at 450 psig and
leak tested at 300 psig air pressure
under water. The coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Headers

Type WL, DL and LL
Round copper tubes with a female
threaded adapter for direct pipe
connection for 12" through 54-inch
header heights.

Coil Types %"

Type WC One-row, %" OD tubes,
same-end connections, water coil.

Type WA One or two-row, %" OD
tubes, water coil.

Type T One or two-row, %" OD
tubes, single tube continuous circuit,
same-end /4" NPT (male) connections.

Type ST One or two-row, 5/,, OD
tubes, single tube continuous circuit,
same-end 3" NPT (male) connections.
Offers same performance as type "T",
but with a slip-flange casing designed

Type A One-row, %" OD tubes,
opposite-end connection steam coil.

Type NS Steam distributing tube-
type with 1" OD condensing tubes,
same-end connections.

Type N Steam distributing tube-
type with 1" OD condensing t:bes,
opposite-end connections.

Type W Single-row serpentine,
general purpose, water coil.

Type D Single-row serpentine water
coil. Cast iron headers provided over
entire supply connection end for
dralnable, positive freeze-protection.

Type K Single-row serpentine water
coil. Removable cast iron headers
provided at both ends of coil for
periodic cleaning of tubes and
drainability.

Type P2, P4, P8 Multi-tube-feed
water coils for low gpm applications.

Type DD, WD Double-row
serpentine water coil for high gpm
applications.

Type F Refrigerant cooling coils
provided with one piece Venturi style,
multi-circuit distributors to assure
uniform distribution.

Type H Refrigerant heat recovery
coils. Individual circuits allow for
multiple compressors to be piped to a
single coil.

Type TT One or two-row, ’,’" OD
lube, dual-tube circuiting water coil.

Type AA One-row, %" OD tubes,
alternate tube feed. opposite-end
connections steam coil.

Coil Types ,"

Type WL Single-row serpentine,
oeneral purpose water coil.

Type DL Single-row serpentine,
drainable for positive freeze protection,
water coil.

Type LL Double-row serpentine
drainable for positive freeze protection,
water coil.

Type FD Refrigerant cooling coils
with one piece, Venturi style,
mu!/i-circuit distributors to ;ssure

,Jniform-distribt:tion.

’’.’.’rr,erican Slandard Inc. 1985
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GENERAL INFORMATION
Central Station Climate Changers(R) are air handlers designed to
provide complete heating, cooling and dehumidifying by means
ofwide 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 54801-759

Printed in U.SA.

2 (C)American Standard Inc. 1986



START-UP
WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALL ROTATING PARTS TOSTOP COMPLETELYBEFORESER-
VICING OR INSPECTING THE UNIT. FAILURE TO DO SO MAY
RESULT IN PERSONAL INJURY OR DEATH FROM ELEC-
TRICAL SHOCK, ENTANGLEMENT IN MOVING PARTS OR
PRESSURE DIFFERENTIAL WITHIN THE UNIT.

PREPARATION

Perform the following checks and inspections before operating
the unit:

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

2. Make sure the belt guard is in place.

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

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

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

6. Check the piping and valves for leaks. Open or close the
valves, depending on their function in the system. If a re-
frigerant coil is used, the system must be evacuated,
leak-tested with dry nitrogen and charged with
refrigerant.

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

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

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

12. Inspect fan motor and bearing lubrication.

CAUTION: To prevent fan motor or bearing failures, it is nec-
essary that they are lubricated properly. This must be
checked before the unit is started for the first time. See the
label on the side of the unit, the tag attached to the motor,
and the Maintenance section of this manual.

START-UP PROCEDURES

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

NOTE: High Pressure units with serf-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 Ihases to insure
proper operation. Compare these readings with the motor
nameplate.

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

If the unit includes fan paralleling control (two-fan, blow-thru
units only), adjustment may be required. An indication of an
incorrect setting is paralleling of the fan (pulsating operation)
and erratic fan motor amperage readings. Adjustthe 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 fora smooth airflow condition, the fol-
lowing should be done:

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

and retighten. Repeat for the other rod on the fan.
b. If the unstable condition still exists, repeat Step A.
c. If the unstable condition still exists, relocate the fan par-

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

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

4. Measure voltage at all three wires. Maximum allowable volt-
age imbalance is two pement. 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 { [226-221] + [230-226] + [227-226] }
2 226

2.2% (Unacceptable)

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

If the fan speed is changed more than 5% from the origi-
nal designed rpm, or if parts such as shafts, fan wheels,
bearings, or other drive components are replaced, the
unit vibration should be checked.

The unit vibration, measured horizontally and vertically
directly on the fan shaft bearing (perpendicular to the
shaft centerline), should not exceed 0.2 in/sec, or 3.0
mils, whichever is the lower displacement at the unit
operating speed.



MAINTENANCE
PERIODIC MAINTENANCE CHECKLIST

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

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

EVERY MONTH

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

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

[] 3. Check sump water concentration in Sprayed Coil units
to make sure that no corrosive or scaling conditions
have peen 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.

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

[] 2. Lubricate fan bearings.

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

[] 4. Lubricate fan motors.

[] 5. Check sheave alignment and level of shafts.

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

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

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

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

EVERY YEAR

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

[] 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.

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

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

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

6. Recalibrate the filter manometer.

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

MAINTENANCE PROCEDURES

FILTERS

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

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

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

BAG FILTER PLEATS HIGH EFFICIENCY BAG
MUST BE VERTICAL /"FILTER MOUNTING TRACK
TO AIRFLOW -:----l" \

: DISPOSABLE PRE-FILTER
(OPTIONAL)
MOUNTING TRACK

AIR- =LOW

:II

\, FULLY OPEN TO REMOVE
FILTERS
(RIGHT SIDE DOOR SHOWN)

FIGURE 1 Filter Mounting Track Locatlon (Top Vlew)



TABLE Filter Sizes and Quantities Per Set

1-20x25

6 2-20x25

8 4-16x20

10 4-16x25

12 2-20x20
2-16x25
16x20

2-16x25 2-20x25

4-16x25 4-20x25

4-20x25 5-20x20

6-16x25 6-20x25

4-20x25
2-16x25

6-16x20
3-20x25

14 4-16x20 8-16x25 6-20x20
2-20x25 3-20x25

17 8-20x25

10-20x25

5-20x25
5-16x25

3-20x25
9-20x20

3-20x25
12-20x20

5-20x25
9-20x20

8-16x25 8-20x25
12-16x20 12-20x20

5-20x25 28-16x25

20-20x25

5-16x20
2-16x25

21 8-16x20
2-16x25

25 12-16x20

31 7-16)(20

7-16x25

35 14-16x25

41 5-16X20
12-20x20

50 7-16x20

63 10-16x25
12-20-25

73 5-20x20
18-20x25

86 21-20x25
7-20x20

1-24x12
1-24x24

2-24x24

2-24x12
2-20x20

2-24x12
3-20X20

1-24x12
3-24x24

5-24x20

4-24xl 2
5-20x20

4-16x20

4-16x25

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

4-16x20
2-20x25

6-16x20
2o16X25

8-16X20
2-16x25

12-16x20

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

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

2-24x12
8-24x24

5-16x20
12-20x2032-16x25

25-16x25 15-20x20 7-16x20
14-16x25 35-16x25 14-16x25

30-20x25 49-16x25 20-20X20

42-20x25

49-20x25

35-20x25

42-20x2.5

10-16x25
12-20x25

WARNING: MAXIMUM BAG FILTER PRESSURE DROP IS 1
INCH WG. OPERATION OF THE UNIT AT A PRESSURE DIF-
FERENTIAL GREATER THAN THIS MAY CAUSE PERSONAL
INJURY OR EQUIPMENT DAMAGE FROM COMBUSTION.

Trane recommends the use of optional disposable prefilters with
high efficiency bag filters. Prefilters slide into mounting tracks just
ahead of the bag filter and serve to prolong the life of bag filters.
Figure illustrates bag filter and prefilter installation. Complete
the following to install high efficiency bag filters:

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

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

2. Slide bag filters and flat prefilters into the appropriate filter
tracks. Bag filters must be installed with pleats vertical to
airflow.

3. Slide adjustable blockoff into filter track.

4. Close access door. If door can be closed without com-
pressing the filters, adjust the blockoff by loosening its
screws and sliding it towards the door. The door should

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

NOTE: Filters musthave an airtight sea/to prevent air bypass, ff
using other than recommended fi#ers, 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

Squeazeloc Tightener



TABLE 2 Recommendations for Grease Lubricated

Fan Bearings

Clean, Dry
Dirty, Dry
Dirty, Wet, High Humidity

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

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

-20 F to 250 F
-20 F to 250 F
-20 F to 250 F
-20 F to 250 F
-20 F to 250 F
-20 F to 250 F
-65 F to 250 F
-40 F to 225 F

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

FAN BEARING LUBRICATION

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

To lubricate the fan bearings, complete the following:

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

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

3. While 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 CLCHor other size units with in-
ternal 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 overlubricatlon can displace bearing grease
seals or cause grease to overheat the bearing, resulting in
premature bearing failure.

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

FAN BEARING TIGHTENING INSTRUCTIONS
(DOUBLE LOCK SETSCREW)

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

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 beadng with self-locking collar anangement 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 beadng
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.

VERTICAL UP
POSITION

scSRE’w #1.#2 HTAUlL

FIGURE 4 1ShrPiI Bkdw



3. Manually rotate fan shaft several times to assure bearing
alignment.

4. Place the self-locking collar on the shaft with its cam adja-
cent to the cam on the end of bearing’s inner ring. Turn the
collar in the direction of shaft rotation. The eccentric re-
cessed cam will drop over and engage the corresponding
cam on the bearing inner ring.

5. Using a light-weight hammer and drift pin inserted in the drift
pin hole strike in the direction of shaft rotation to positively
engage the collar. The wide inner ring is now locked to the
shaft.

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

FIGURE 5 Pillow Block Type Bearing with Grease Fitting and
Self-Locking Collar Arrangement

FAN MOTORS

Inspect periodically for excessive vibration or temperature. Oper-
ating conditions will vary the frequency of inspection and lubri-
cation. Table 3 lists recommended motor greasing intervals.
Motor lubrication instructions are found on the motortag or name-
plate. If not available contact the motor manufacturer for
instructions.

To relubricate the motor, complete the following:

WARNING: DISCONNECTPOWER SOURCEFOR MOTOR LU-
BRICATION. FAILURE TO DO SO MAYRESULTININJURY OR
DEATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

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

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

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

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

5. Stop the motor and replace the relief plug.

NOTE: If excessive grease is p/ugged at the motor shaft, use
/ess grease and extend the greasing interval.

Refer to Table 4 for minimum torques of motor mounting and
bearing bolts.

TABLE 3 Motor Greasing Intervals

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

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

Or Moisture

Severe Very Dirty, High 6 Months 3 Months 2 Months

Temperature

TABLE 4 Minimum Flex Head Bolt Torques

1/4" 20 UNC
1/4" 28 UNF

4 6
4 7

5/lS" 18 UNC 8 14

5/ls" 24 UNF 9 16

" 16 UNC 14 24

" 24 UNF 16 28

7/ls" 14 UNC 30 42

7/ls" 20 UNF 35 45

1/2"- 13 UNC 40 69
1/2" 20 UNF 47 83

9hs" 12 UNC 57 99

9h6" 18 UNF 68 118

s". 11 UNC 86 150

%" 18 UNF 101 176

’4" 10 UNC 146 254

" 16 UNF 173 301

7/" 9 UNC 206 358
7," 14 UNF 244 422

1" 8 UNC 289 500

1" 14 UNF 347 602

NOTE: Grade 2 bolts have no markingson 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. Replace bearings if
necessary and repack with new grease.

2. Check motor winding. An acceptable reading is from 6 me-
gohms to infinity. If reading is less than 5 megohms, wind-
ings should be dried out in an oven or by a blower.



3. Inspect the entire motor for rust and corrosion.

4. Lubricate the motor as instructed in this Maintenance manu-
al, or as indicated by the maintenance tag on the motor.

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.

FIXED
SHEAVE

CENTER LINES
MUST COINCIDEI

FIXED/
SHEAVE

STRAIGHT
EDGE I’!

ADJUSTABLE
SHEAVE

FIGURE 7 Sheave Alignment

LINES
MUST BE
PARALLEL

STRAIGHT
EDGE

FAN
MOTOR

EDGE
1/2" MINIMUM

FIGURE 6 Minimum Allowable Distance Between Frame Work
and Fan Sheave

FAN ASSEMBLY SETSCREWS

Check and adjust fan wheel, beadng and sheave setscrews
whenever a component is removed or an adjustment is made.
Refer to Table 5 for recommended torques.

FAN WHEEL CLAMPS

The clamps that hold the fan hub on the shaft must be propedy
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 beth 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 35to 40 foot-pounds. Visually checkthe spacing be-
tween the three clamp flanges to make sure they are consistently
tightened.



TABLE 6 Values for K Factor (Belt Cross-Section Types)
BELT PE A B C D E 3’ I’ 5’ 13V 5V 18V IX aX CX OX
"K"FACTO. 5 ,3.51el6151.I,212511115110,1

FAN BELT TENSION

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

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

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

As shown in the example of Chart 1, the correction tension
(pounds force) is 9.6 pounds, at Y-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

PITCH
DIAMETER
("A" BELTS)

BELT SHEAVE

PITCH
DIAMETER
("B" BELTS)

OUTER
SHEAVE
DIAMETER

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

LARGE O RING
SPAN SCALE

RGURE 8 Fan Sheave Pitch Diameter

FIGURE 10 Belt Tensioner

9



CHART 1 Belt Tension

7 6 5 4 3 2



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

F =T+K
16

where F force measured in pounds at specific deflection

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

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

Belt speed (fan pitch diameter) x (r) xfan rpm (ft/min)
12

For example, given the following:

Motor sheave pitch diameter: 16.8 inches, eight groove
Fan sheave pitch diameter: 19.8 inches, eight groove
Fan horsepower: 262.4 bhp

Belt type: 8V
Sheave span: 60.9 inches

Belt speed 11 x 3.14 x 983 5092

T 24,750 x (262.4 bhp/8 belts) 24,750 x 32.8 159.4 Ibs

F 159.4 + 25 11.5 Ibs
16

Also, D Belt span (inches) 60.9 .95

approximately 15/16 inches

Therefore, the belt tensionershould read 11.5 poundsfome at 15/
16-inch deflection. This will yield 159.4 pounds force belttension.

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 ofsome drives to reduce ex-
cessive belt flopping.

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

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

COIL CLEANING

Coils should be kept clean to maintain maximum per-
formance. If fins become dirty, they should be cleaned.
Clean steam, hot water and water cooling coils with steam
and detergent, hot water spray and detergent, or one of
the commemially available chemical coil cleaners. Clean re-
frigerant coils with cold water and detergent or one of the
commemially available chemical coil cleaners. Rinse coils
thoroughly after cleaning.

WARNING: DO NOT USE STEAM OR HOT WATER TO
CLEAN A REFRIGERANT COIL. IMPROPER APPLICATION
OF HEAT MAY RESULT IN PERSONAL INJURY, DEATH
OR EQUIPMENT DAMAGE DUE TO HIGH PRESSURE
AND EXPLOSION.

COIL WINTERIZATION

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

CAUTION: Failure toproperlydrain andventcoils whennotin
use during freezing temperaturesmayresult in coil freeze-up
damage.

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

(Type N is drainable through the return connection.) The installer
should have provided appropriate piping for adequate drainage.

Type WL coils are not drainable in either pitched or level position.
To drain these coils remove the vent and drain plugs and blow the
coils out as completely as possible with compressed air. The coils
should then be filled and drained several times with full strength
glycol so that it will mix thoroughly with the water retained in the
coil. Drain the coil out as completely as possible.

Coil types D, DD and K, plus W, P2, P4, P8, DL and LL are
drainable in their 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-
lowerlocated at the end ofeach coil connection. Figure 11 illus-
trates the location ofthe condensate followerprovided atthe end
of the stacked coils.

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

11
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2. Adjust the gauge until the bubble is centered in the
spirit level. Tighten the mounting screws and check to
be sure that the gauge remained level.

3. Turn the zero-adjust knob counterclockwise until it
stops. Then turn it clockwise approximately three full
turns so that there is room for adjustment in either
direction.

4. Remove the fill plug and pour in needed gauge fluid
until the fluid level is visible in the vicinity of zero on
the scale. Adjust for exact zero setting with the zero
knob and replace the fill plug.

CAUTION: Use Dwyer red or blue oil only. Other
fluids may damage the gauge.

5. Clean the gauge with a soft cloth and soap and
water. Rinse carefully.

SPRAYED COIL WATER SYSTEM

To complete the yearly cleaning and check for sprayed coil
spray systems, complete the following:

1. Clean the spray tank and the spray pump return line strainer.
See Figure 12.

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

3. Check that the copper pipe is properly located in the
overflow drain and is free of dirt, so that the spray
tank water is continually being changed.

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

RGURE 11 Draw-Thru Coil Section Detalle with View of
Condensate Follower

SPRAY HUMIDIFIER NOZZLE

If lime deposits have developed, clean by soaking the
nozzle in an industrial cleaning solution intended for that
purpose. Rinse thoroughly with water. Follow the applica-
tion, safety and cleaning instructions of the industrial
cleaner.

MANOMETER CALIBRATION

To check and adjust the calibration of the bag filter or roll
filter manometer, complete the following:

1. Make sure the manometer is propedy installed on the
unit wall within three feet of the filter section. Drain oil
from the gauge. Disconnect top tube.

12

INSPECTION
i WINDOW

SPRAY
PRESSURE
GAUGE

/.
QUICK FILL

FLOAT;/ J VALVE

DRAIN

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 Iiters-
.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-
porature sensor. Make sure the sensor is making good
contact with the tube. Black electrical tape may be
used to prevent sensor contact with ambient air.

NOTE: For accurate measurement, the temperature
sensor must be properly installed and insulated. Make
sure that the insulation covers the sensor completely
and seal all connections to the pipe to keep ambient
air from affecting the temperature readings.

3. Install the pressure gauge to monitor suction pressure
at the expansion valve sensing bulb location. If no
pressure tap is provided, install the pressure gauge at
the compressor and estimate the suction line pressure
loss between the compressor and sensing bulb.

4. Operate the system for approximately 10 to 15
minutes in order for the expansion valve to stabilize.

5. To calculate superheat from pressure and temperature
readings, compare the actual vapor temperature of the
refrigerant as converted from the suction pressure
reading (plus suction line pressure loss, if applicable)
to the suction temperature measured by the electronic
tester. See the examples given below.

EXAMPLE 1:

SUCTION PRESSURE 66.0 psig (measured at expan-
sion valve sensing bulb)
SUCTION TEMPERATURE 52 F
SUCTION PRESSURE CONVERTED TO SATURATED
VAPOR TEMPERATURE 38 F
SUCTION SUPERHEAT 52-38 14 F

EXAMPLE 2:

SUCTION PRESSURE 65.0 psig (measured at the
compressor)
ESTIMATED SUCTION LINE PRESSURE LOSS 3 psi
TOTAL ESTIMATED SUCTION PRESSURE 68 psig (st
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, tum 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 st one-hslf turn st s time. To

26
27
28

49.9
51.2
52.4

29 53.6
30 54.9
31 56.2

32 57.5
33 58.8
34 60.1

35 61.5
36 L

62.8
37 64.2

38 65.6
39 67.1
40 68.5

41 70.0
42 71.4
43 73.0

44 74,5

45 76.0
46 77.6

47 79.2
48 80.8
49 82.4

50 84.0
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decrease the superheat reading, increase refrigerant flow to
the evaporator. Continue with tests and adjustments, one-
half turn at a time, until an acceptable reading is obtained.
Allow the system to re-stabilize for 10 minutes after each
adjustment.

CAUTION: Incorrect superheat readings may be due to
plugged filters or blocked refrigerant flow. Before
making major adjustments to the expansion valve,
check refrigerant level and filter to ensure proper
flow. Blocked filters may cause floodback to the com-
pressor, damaging internal components.

TROUBLE ANALYSIS
SYSTEM CHECK [] 3.

Before repairing or replacing any Climate Changer unit or
component, complete the following simple checks. A [] 4.
trouble analysis chart follows this checklist. For more de-
tailed information on the unit, refer to the Service Guide [] 5.

available through your local Trane Sales Office. [] 6.

WARNING: DISCONNECT ELECTRICAL POWER BEFORE [] 7.
SERVICING OR INSPECTING THE UNIT. DISCONNECT
POWER BEFORE REMOVING OR CONNECTING ELEC- [] 8.
TRICAL WIRES. ALLOW ALL ROTATING EQUIPMENT TO
STOP BEFORE SERVICING THE UNIT. FAILURE TO DO [] 9.

SO MAY RESULT IN PERSONAL INJURY OR DEATH [] 10.
FROM ELECTRICAL SHOCK OR ENTANGLEMENT IN
MOVING PARTS. [] 11.

[] 1. Electrical power is available to unit.

[] 2. Unit is turned on.

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

Filters are clean and propedy positioned.

Fan belt is not broken or slipping.

Fan sheaves are properly aligned.

Fan is not hitting housing or inlet cone.

Dampers are not stuck open or closed.

Ductwork connections are secure and airtight.

Piping has no leaks.

Coils are not clogged or frozen.

TROUBLE ANALYSIS CHARTS
Use the tables in this section to assist in identifying the cause or causes of a malfunction in Climate Changer operation. The
column headed RECOMMENDED ACTION will suggest repair procedures.

NOTE: These tables are intended as a diagnostic aid only. For detailed repair procedures, contact your local Trane Service

Company.

WARNING: DISCONNECTELECTRICAL POWER BEFOREINSPECTING OR SERVICING THE UNITANDALLOWALL ROTAT-
ING EQUIPMENTTOSTOPCOMPLETELY. FAILURE TODOSOMAYRESULTINPERSONALINJURYOR DEATHFROMELEC-
TRICAL SHOCK OR MOVING PARTS.

CLIMATE CHANGER(R) TROUBLE ANALYSIS

Motor fails to start. Blown fuse or open cimuit breaker. Replace fuse or reset circuit breaker.

Ovedoad tdp. 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.

One phase of a three-phase motor is Check line for open phase.
open.

Overloaded motor. Reduce load or replace with larger
motor.



Motor stalls.

Motor runs and then dies down.

Motor does not come up to speed.

Motor overheats.

Excessive motor noise,

Rapid motor bearing wear.

Short belt life.

Low line voltage.

Overloaded motor.

Partial loss of line voltage.

Stator shorts when motor warms up.

Low voltage at motor terminals.

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

Reduce load or replace with a larger
motor.

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

Replace stator.

Check across AC line and correct
voltage loss if possible.

Line wiring to motor too small. Replace with larger sized wiring.

50 cycle motor connected to 50 cycle
supply.

Dvedoaded motor.

Replace with a 50 cycle motor.

Reduce load or replace with a larger
motor.

Vlotor fan is clogged with dirt, pre- Remove fan cover, clean fan and re-
enting proper ventilation, place cover.

l’hree-phase motor has one phase C h e c k w n g. S e c u e a
pen. connections.

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

Worn bearings. Replace bearings and seals.

Motor mounting bolts loose. Tighten motor mounting bolts.

Rigid coupling connections. Replace with flexible connections.

Worn motor bearings. Replace bearings and seals.

Fan rubbing on fan cover.

Excessive overhung load due to
over-tensioned drive.

Excessive overhung load due to a
small diameter motor sheave.

Motor ispody positioned.

Wom or damaged belt.

Worn sheaves.

Remove interference in fan housing.

Check belt tension and overhung
load,

Replace sheave with larger one.

Adjust tension.

Replace belt or belt set. Check
sheave alignment.

Replace sheaves.

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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,ir is bypassing coil.Low coil capacity. (CHILLED
WATER)

Low coil capacity. (REFRIGERANT)

Low coil capacity. (STEAM)

Fan does not operate.

Noisy fan.

Bearing is excessively hot.

Prevent bypass with blockoffs.

3oil tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Incorrect gpm. Check water pumps, valves and lines
for obstructions.

Incorrect water temperature. Provide proper water temperature.

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.

Air is bypassing coil. Prevent bypass with blockoffs.

Tubes are blocked. Clean and unblock tubes.

Incorrect airflow. Check fan operating conditions.

Incorrect steam pressure.

Electrical.

Adjust pressure supply.

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.

Fan hitting inlet cone, cutoff, or Center fan in inlet cone. Secure
ihousing, cutoff in housing. Secure fan on

shaft. Repair or replace damaged
parts.

)rive belts not operating properly. Adjust belt tension. Check for
matched set. Replace worn or
broken belts and clean oily or dirty
belts.

;irst start after relubrication. (grease Allow machine to cool down and
:listribution) restart.

:ver-lubrication. Clean surface of grease and purge.

No lubricant. Apply lubricant. Check bearings for
damage.

Excessive load or speed. Replace with a larger bearing.

rVlisaligned bearing. Correct alignment. Check shaft level.

Forfuher information this product other Trane products, refer 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

mey be ordered by sending $20.00 check The Trane Company, Service Literature Sales, 3600 Pammel Creek

Road, La Crosse, Wl 54601.

PRINTED BY PRODUCTION SERVICES LA CROSSE
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Sequence 3A
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Literature Change History:

CLCH-IM-10 (June 81)

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

CLCH-IN-2 (August 84)

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

CLCH-IN-3 (January 1986)

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

CLCH-IN-3A (August 1986)

Corrected Figure 49.

GENERAL INFORMATION
Central Station Climate Changers(R) 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: AJI dimensions and weights given in this manual are ap-
proximate and will vary for special units. Refer to submittal data
for exact dimensional information.

An Installation Checklist is given at the end ofthe 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.

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

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

1. Inspect individual pieces of the shipment before accepting it.
Check for raffles, bent corners on cartons or other visible in-

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 intemal inspections. Concealed damage
must be reported within 15 days.

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

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

6. Notify the carder’s terminal of the damage immediately by
dications of shipping damage, phone and mail. Request an immediate joint inspection of

i
2. If a carton or unit has apparent damage, open it immediately the damage by the carrier and consignee.



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

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

paring nameplate and model number information with
submittal data.

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

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

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

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

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

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

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

RIGGING SLING
BY OTHERS

SPREADER BARS

FIGURE 1 Recommended Rigging Procedure



TABLE Climate

Casing Only
2 Row
4 Row
6 Row
8 Row

’50 ,(
,+

O8 1,213 1,(
31 1,243 1,369 1,(

’80 10
166 15
57 17

}1 1552 19
92 1599 1740 21

I0 880 ll,O85 1,2
58 1,405 1,6

35 1,288 1,SO8 1,8
’14 1,9

2,1

760 900 1,0
.)10 1,4

}811,363 1,6
1,8

59 1,473 1,670 1,9

130 3,1
3,7,
3,9,

0 2,500 2,670 3,2’
0 3,135 3,7!

’5 3,4J t,l’

D 92(: 1,0601 1,2

ro 2,440 2,765
I0 2,690 3,030 |,37

920 1,060 ,2

D 3,630 ,0

,000 1,255 ,44
1,580 ,79
1,718 ,98

,543 1,87a. ,23
,34

inlet vane weights will vary from 38 to 93 pounds per fan.

NOTE: Unitswih Delta-FIo coils will weigh approximately 10% lighter than standard coil weights.



TABLE 2 A )mxlmate Motor Wel hts*

i:::i! 1/4 v3 1/: 11/2 2 3

Open Bell Beadng T-Frame Motor.

5 71/2 10 15 20 25 30

82 127 144 187 21 263 300

TABLE 3

Rat Filter Box
Throwaway 28 38 42 45 54 68 73 76

Low Velocity Permanent 33 47 52 56 67 84 91 97

High Velocity Permanent 51 63 69 75 91 108 120 131

Medium Filter Box
Throwaway
Low Velocibj Permanent
High Velocity Permanent

High Capacity BOx
Throwaway
Low Velocit7 Permanent
High Velocity Permanent

Roll Filler

Comb. Filt./Mix Box
Throwaway
Low Velocity Permanent
High Velocity Pemanent

Deluxe Comb. Filler/Mix Box
Throwaway
Low Velocity Permanent
High Velocity Permanent

Mixing Box

High Efficiency Bag Rlter
Filler Sections
Bag Fillers
Prefilters
*Diffuser Section

Extemel Face and Bypass
Intemel Face and

Face Dampers
Straight Thru Discharge Plenum

40 50 60 75

409460560660

92 113 120 135 170 180 210 335 388 457

117 145 155 183 222 234 284 426 494 582

168 193 207 257 306 338 365 582 674 794

76 101 131 144 167 171 178 228 247 303 324 355 370 468 520 565 655 775

84 117 149 162 191 195 204 260 284 348 373 413 429 546 631 695 805 950

96 141 181 190 227 231 248 312 347 428 456 513 557 706 799 935 1,085 1,275

111 148 155 170 180 192 229 260 278 330 398 425 470 535 590 680 768 928

120 166 184 194 208 223 261 305 324 393 468 512 574 660 735 865 1,002 1,180

136 198 217 230 257 271 317 360 396 489 576 648 742 852 950 1,160 1,344 1,583

80 114 142 158 187 204 219 250 290 363 430 475 500 750 870 1,025

115 168 203 248 255 286 300 215 358 400 490 620 710 790 885 1,133 1,310 ,550

122 184 217 266 279 310 324 345 !393 441 540 686 780 874 997 1,165 1,465 1,730

134 208 249 298 315 346 368 397 i456 521 635 786 906 1,035 1,265 1,505 1,740 2,060

193 240 263 352 369 376 407 474 501 586 604 732 986

200,256 280 370 393 400 431 504 536 627 654 798 1,056

212 280 312 402 429 436 475 558 600 707 739 898 1,182

82 118 122 169 175 182 256 270 319 340 380 437 519 623 750 869 1,010 1,185

191 227 249 319
11 14 18 23
2 3 4 5
55 79 84 88

40 58 79 98 100 112 154 161

30 "-’-’-’---’-- 92 1"-" 1"--’- 113

39 55 65 91 102 106 111 115

50 63 9O IO0 10 "0 130 150

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

329 403 454 592 606 682 718 751

25 30 41 50 64 64 75 100

5 6 9 11 13 13 17 22

107 130 138 153 191 202 232 357

170 216 292 417 457 470 618 925 1,070 1,265

124 164 223 327 334 363 441 535 620 730

142 225 232 297 312 370 446 543 630 742

170 180 200 300 400 400

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

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

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

ances, access panel removal, and maintenance
access. Refer to Figure 2. Zero clearance to com-
bustible materials is approved for units with or without
steam or hot water heating coils.
NOTE: For units with optional wide coil, always main-

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

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

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

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

5. Installer must provide suspension or support frame for

ceiling-mounted units size 35 and larger. Use the

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

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

7. Coil piping and condensate drain requirements must
be considered. For units with Type F cooling coils, the
installer must provide and install a condensing unit

and piping. Allow room for proper ductwork and elec-
trical connections. Support all piping and ductwork in-

dependently of unit to prevent excess noise and
vibration.

8. Optional coilless horizontal draw-thru unit sizes 3, 6, 8,
10, 14 and 21 require the contractor to field install coil

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

shipment). On ceiling-mounted unit applications it is

recommended to install coil in unit before hoisting unit

to operating position.



ACCESSORY ’ ,
WITH I 2.FT. [*See Note Below)

 cc ss oo. /

PERMANENT

OBSTRUCTION

oo
NOTES: .

Clearance requ,red th sides fo 2T ---- 2tT.
bear,ng and sha, removal and co,I k COIL WIDTH +1 FT.
removal k -..

fooono aksure {’Ce’p. sure ’.’ "; ’there adequale sewice -.; ’’("
3 For accessor,es w,lh access doors .’..

allow room for open ng doors and ’.;
removng Iters. i;:;:

4 ecia access ’ (FOR COIL

sdes of unit. clearances Opposite drive re REMOVAL)

side must ncrease ::_ ’Refer ’0 un,l d,mens on sales JL::;
subm,tlals for d,mens,ons A (access ,’:.:t’
oo, ,.) n W n. {.) I .:

FIGURE 2 Recommended Clearances
INOTE FOR WIDE COIL UNITS: Always maintain a 2-foot clearance from coil sect;|on end panel 1o permanent wall or obsCructlon.

MOUNTING
VIBRATION ISOLATORS

Vibration isolators and isolator mounting legs, when supplied, are
shipped with the unit and attached to the shipping skid. Locatethe
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: Ifmounting the uniton a raisedplatform orfoundation, be
sure to allow room for the mounting legs and isolators, which
extend beyond the unit dimensions.

Level the unit after installation by adjusting the isolator levelling
bolts. For ceiling-mounted units, use threaded rods or adjustable
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 mustbeproperlysized to ensure ad-
equate supportofthe unit. Allow atleast 20percent weightaddi-
tion when sizing isolators.

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

FIGURE 3 Anchoring the Unit

FIGURE 4 Spring-Type ISolator Adjustment



MOUNTING CLIMATE CHANGER AIR
HANDLERS
DRAW-THRU UNITS

)TE: 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.

lOOr-Mounted Horizontal Unit Sizes 3-50 and Ver-
cal Unit Sizes 3-31. Ship from factory as one as-

sembly (Fan Section, Coil Section and Drain Pan).

NOTE: For optional col/less 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 belt
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: Allconstantspeedunits are balancedat the factoryat

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 doom.

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/iping 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
op of coil section. Removal of front panel on coil
dection 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.

design rpm. ff unit is to operate at more than 5% ofdesign
rpm a balance check and/or field rebalance will be neces- 7. Lreo)eel zI.lr;ia; :nn( rn(;I c:)nl)ntsatS;r



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.

COl
CHANNEL BOLTS
TO FAN SECTION

COIL SECTION ACCESSORY

WHEN
ORDERED

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

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

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

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

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

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

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

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

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

FLEXIBLE A
CONNECTOR P-

SECT,O |

BASE BY OTHERS

86 "
FIGURE 7 Mounting Clearance Dimensions for Draw-Thru Units

Siass 73-86

A’I-I’ACH BOTH SIDES
WITH 1/4 20 x 1/2" SPLASH GUARD

HEX HEAD THREADED (SHIPPED WITH

CUTTING SCREWS FAN SECTION)

ANDo
BOTTOM FRAME
CHANNEL ONCORNER ANGLE LEAVING AIR SIDE

OF FAN SECTION OF COIL SECTION

RGURE 8 Splash Guard Installation



FRONT

IL
SPACE

11/2" N.P.T. DRAIN

SPLASH ANGLE

DETAIL "A"

FIGURE 9 Splash Angle Installation

Note: Allconstantspeedunits arebalancedat the factoryat
design rpm. !1 unit is to operate at more than 5% of design
rpm a balance check and/or fiald rabalanca will be neces-
sary. Refer to "Start-Up’" section in this manual.

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

Horizontal Spray Coil Unit Sizes 35-63 ship from
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, col!
section).

Note: The completespraysection isgasketedon all vertical
andhorizontalsizes. Also, the factoryinstallsagasketat 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.

3. Horizontal Units Size 35-63 Attach the spray
section to isolators. Fasten the two mounting legs to
the fan section drain pan. Set the fan section on the
drain pan and bolt in place. Attach the drain pan and
fan section to the spray section. See Figure 10.

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

mount the fan section on the isolators and fasten.
Attach flexible connector to the fan section. Mount the
coil section on the base with the required distance

between fan and coil sections. See Figure 7. Drain
pan is factory assembled to each section.

NOTE: Coil section base is provided by the installer.

Height of coil section base should be equal to working
height of fan section isolators. Be sure the base is high
enough to allow room for a piping trap. See Figure 7.

Refer to drain trap sketches in piping section.

Attach flexible connection to the coil section.

5o 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.

FAN SECTION
SPRAY SECTION

)UNTING LEG

RGURE 10 Typical Horizontal Sprayed Coil Climate Changer



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

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

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

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

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

DRAW-THRU UNITS

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

NOTE: For optional coilless horizontal draw-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 IA for details.

Note: Because oftheirweight, unitsizes 3-31 (wide coilonly)
and35-86 (wide coilandstandard units) require suspension
support frames, to be providedby the installer. Figures IA,
12 and 13 give the configuration and dimension of these
frames. Note thattwo frames are requiredforsizes 73and86.
See Figure 13.

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

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

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

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

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

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

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

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

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

ISOLATOR

IN

USE 1/2 DIA.
HANGER RODS

WASHER

LOCK NUTS

FIGURE 11 Suspension Method for Horizontal Units Up to SIz 31
10



Vertical Dimensions (Inches) With Wide Coil

UNIT SIZE A B C F

3 23;’/e 54 34 10

6 237/a 75 55 10

8 287/e 66 46 10

10 287/s 75 55 10

12 327/8 81 61 10

14 327/e 90 70 10

17 327/s 111 91 10

21 367/ 129 109 10

25 427/ 135 115 10

31 427/s 135 115 10

Horizontal Dimensions (inches) With Wide Coil

UNIT SIZE A B C F

8
10

323/4

43/4

75

66
75

34

55

46
55

10

10

10
10

12 48z/4 81 61 10

14 48 90 70 10

17 48s/4 111 91 10

21 523/4 129 109 10

25
Arr. & 2 52 135 115 10

25
Arr. 3 & 4 583/4 135 115 10

31
Arr. & 2 523/4 135 115 10

31
Arr. 3 & 4 58 135 115 10

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

CEILING-MOUNTED Horizontal Unit Sizes 35-50 ship
from factory as one assembly (fan section, coil sac-
tlon, and drain pan). Horizontal Unit Sizes 63-86 ship
from factory in 2 sections (fan section and coil
section).
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11/16 DIA. HOLES
USE 5/8 DIA.
HANGER RODS

;’--6.70 CHANNEL

3 3 / ANGLE

DIMENSIONS (INCHES)
UNIT SIZE A e O E F

# 35 79’/z 132t 40’/ 34/ 0V
a41 84, 135% 43/ 36/ 10,’

,50 / 135 46/t 39/ 10V
#63 97= 143 50/ 42z/s 14Vz

DIMENSIONS (INCHES) WITH WIDE COIL

UNIT SIZE A B D E F

35 79t/z 149s18 40Ue 343/ 19Vz

41 84V= 159sI 43/ 36I 22

50 90V2 159s/e 46/ 39/ 22V2

63 97 152s/e 50/ 423/e 19,’

NOTE: Above sketch does not apply to Sprayed Coil Units,

FIGURE 12 Ceiling Suspension Mounting Frame and Dimensions

for Unit Sizes 35 to 63

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

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

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

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

WARNING: DO NOT LIFT THE UNIT WITHOUT TEST
LIFTING FOR BALANCE AND RIGGING. DO NOT LIFT
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.



3 3 .4 ANGLE

5" 6?#

CHANNEL

HANGER HOLES
4" DIA.

DIMENSIONS (INCHES)
COIL SECTION FAN SECTION

73 51 129- 5 3-vz 61 J!50- 5 t8
86 51’15’1-V= 5 3.W 61 [150- 5 18

DIMENSIONS (INCHES) WITH WIDE COIL

73 51 146:)/= 5 12

86 51 168s/Q 12

NOTE: F,,n section dImens|ons art saml for ltd. un|t$

and/or units vlth itde co|1.

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

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

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

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

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

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

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

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

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

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

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

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

NOTE: Check to determine that the motor is c/ean 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.

BLOW-THRU UNITS

Floor-Mounted Three-Deck Unit Sizes 6-25 and Multi-
zone Unit Sizes 6-31 ahip 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.
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6. Attach the motor, drives and motor splash pan if pro-
vided. If the motor was factory installed, check the
bolts to make sure they are tight.

Floor-Mounted Multlzone Blow-Thru Unit Sizes 35-41
and Three Deck Unit Sizes 31-35 ship from factory In 3
sections (coil section, fen 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 CLEWS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. Fasten isolators to floor.

2. If ordered, mount zone damper assembly to discharge
opening of coil section. First remove shipping angle in
discharge opening. Attach zone damper with gasketing
factory provided. Attach splitter panel (dividing plate) to
zone damper. Gasketing not provided for dividing
plate.

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

3. Remove the 90 cover panel.

4. Apply gasketing to the fan section mounting flange.

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

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

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

7. Apply gasketing to the 90 cover panel.

8. Attach the coil section 90 cover panel.

9. Install accessories.

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

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

NOTE: See Figure 30 for duct installation.

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

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

Floor-Mounted Multlzone Blow-Thru Unit Sizes 50-63
ship from factory In 4 sections (fen section, cooling
coil section, heating coil section and zone damper
asction). Refer to Figure 15.

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

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

1. Fasten isolators to floor.

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

3. Vertical Discharge Units: Place hot deck on top of
cold deck and bolt in place with gasketing factory pro-
vided. The front panel of coil section ships attached
across the discharge opening. It must be removed and
installed with gasketing to the front of the coil section.
(This does not apply to horizontal discharge units.)
Next, bolt the splitter panel (dividing plate) to the

panel over the cooling coil.

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

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

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

section bolting through the gasketing.

MOUNTING
HOLE

GASKETING

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

DAMPERS

COMBINATION FILTER
MIXING BOX
(ACCESSORY)

FULL
HUMIDIFIER DRAIN PAN

ACCESS DOOR ACCESS PLATE
(WHEN ORDERED) CONDENSATE

DRAIN

COLD

COIL

FIGURE 15- Multlzone Blow-Thru Climate Changers

DECK & BYPASS SECTION

/
DAMPER ASSEMBLY

SECTION

PLENUM
COLD DECK

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 fall to
operate.

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

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

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

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

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

11. Apply the gasketing to the 90 cover panel.

12. Attach the coil section 90 cover panel.

13. Install accessories.

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

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

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

Note: Allconstantspeedunits are balancedat the factoryat
design rpm. ff unit is to operate at more than 5% of design
rpm a balance check and 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, end
zone damper section). See Figure 16 for assembly.

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

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

1. Fasten the isolators to the floor.

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

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

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

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

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

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

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

NOTE: Be sure control rods are in correct position.

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

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

9. Apply gasketing around the fan section mounting
flange.

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

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

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

12. Apply the gasketing to the 90 cover panel.

13. Attach the coil section 90 cover panel.

14. Attach any accessories.

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

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

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

Floor-Mounted Multlzone Blow-Thru Unit Sizes 73-86
ship from factory in 6 sections (fen section, cooling
coil eectlon, heating coil eectlon, canvas duct eectlon,
Inlet panel (size 73), extended plenum (size 86), and
either double duct frame section or zone damper
ectlon).
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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 andbypass section, make sure it is mountedsquarely,
otherwise the damperblades may twistandfail to operate.

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

8. Attach inlet panel (size 73) or extended plenum (size
86) to coil section inlet with gasketing, factory pro-
vided. Bolting for these sections is accomplished from
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 CoNDmoNs OR ABOVE PERSON-
NEL. DO NOT LIFT THE UNIT BY ATTACHING A CLEWS,
HOOKS, PINS OR BOLTS TO THE CASING, CASING
HARDWARE, CORNER LUGS, ANGLES, TABS OR
FLANGES. FAILURE TO OBSERVE THESE WARNINGS
MAY RESULT IN PERSONAL INJURY OR DEATH OR
EQUIPMENT DAMAGE.

1. 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. BIow-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.

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

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

SIZE 73 1"-213/16 SIZE 86 3"-4V4"

APPLY GASKETING
ON ALL FOUR SIDES

3OOLING
MOUNTINGCOIL

/ LEG AND
/ SPRING

\ /

,SO TO 

HORIZONTAL TENSION
RESTRAINTS BY OTHERS

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

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

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

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

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

placed in both locations. When used as a prefilter, the
canvas duct and diffuser sections are not used, but iso-

lators should be installed by the contractor to ease vi-

bration. When used as a final filter, the canvas duct and
diffuser sections are used, but isolators are not required.
Installation instructions for both applications follow.

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

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

AND LOCKNUTS

FIGURE 18 Attaching the Mounting Leg and Spring Isolator to
the High Pressure Sprayed Coil Unit
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Final Filter Section
When the high efficiency bag filter is used as a final filter,
it must be mounted on the outlet side of the fan with the
canvas duct and diffuser sections, as shown in Figures 19
and 20. Complete the following to install the final filter
section:

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

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

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

NOTE: Single-zone 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 prefilte, 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.

MOUNTING
LEGS

FILTER BOX
FINAL FILTER

BAG FILER pRL/EFILTER
DISPOSABLE

DIFFUSEF FLEXIBLE
CANVAS DUCT

DISPOSABLE
BAG FILTER PREFILTER.-

FAN COIL FILTER BOX MIXING BOX
PREFILTER

ACCESS
DOOR

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

MOUNTING
LEGS

DISPOSABLE
BAG FILTER PRE-FILTER

FILTER BOX DIFFUSER
FINAL FILTER

BAG FILTER

/

COIL SECTION FAN
FLEXIBLE

CANVAS DUCT

DISPOSABLE
PRE-FILTER

FILTER BOX MIXING BOX
PREFILTER ACCESS DOOR

AIR

FIGURE 20 High Efflclancy Bag Filter Installation with Single-Zone Blow-Thru Unit (Used as Pre-FIItar and Rnal FIItar)
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HIGH EFFICIENCY BAG
FILTER MOUNTING TRACK

/ DISPOSABLE PRE-FILTER
FILTER PLEATS---- / / (OPTIONAL)

MUSTTo AIRFLOW ______.___/MBEVERTICAL OUNTING TRACK

c -LIU

AIR

FLOW

-- -UU
"_"IF

\ //ACCESS D_OOR MUSTBE
\ // FOLLY OPEN TO REMOVE

x/r/" FILTERS
..q.-’IGHT SIDE DOOR SHOWN)

FIGURE 21 Filter Mounting Track Location (Top View)

Filter Instatlatlon
Trane recommends the use of disposable prefilters with

high efficiency bag filters. Prefilters slide into mounting

.tracks just ahead of the bag filter. Bag filter and prefilter
size and quantity requirements are the same. See Figure

21 for filter arrangement and complete the following:

1. Ensure power is disconnected. Open filter section

access door.

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

2. Remove adjustable blockoff from filter track.
3. Slide bag filters and flat prefilters into the appropriate

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

4. Slide adjustable blockoff into filter track.
5. Close the access door. If door can be closed without

compressing the filters, adjust the blockoff by logs-

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:

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

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

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

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

spirit level. Tighten the mounting screws and check to

be sure that the gauge remained level.
3. Turn the zero adjust knob counterclockwise until it

stops. Then turn it clockwise approximately three full

turns so that there is room for adjustment in either

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

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

on the scale. Adjust for exact zero setting with the

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

6. Connect the coded red striped tube to the high pres-
sure connection at the top of the gauge (left side) and
insert the other end into the field-drilled port and

adapter upstream of the beg filters.

7. Connect the uncoded tube to the low side connection

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

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

stream of the filter bags.

SUPPLY UNIT

.UTSIDE RETURN
AIR AIR

FLEX,,r  \

STANDARD EXHAUST AIR STANDARD
MIXING BOX ECONOMIZER CABINET FAN

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 bolt tension. Detailed instructions are given in
the Maintenance section of this manual.

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

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

Table 4 Torques for Tightening Locking Screws, Bearings
and Sheaves

TORQUE FOR TIGHTENING
SETSCREWS

SET
SCREW
DIA.

HEX RECOM.
SIZE TORQUE

ACROSS INCH FOOT
FLATS LBS. I.BS.

W’ 66 5.5
s/a=" 126 10.5
3/lS" 228 19.0
7/z" 348 29.0
Y4" 504 42.0
s/l" 1,104 92.0

TORQUE FOR TIGHTENING
SEALMASTER LOCKING COLLAR

HEX RECOM.
SIZE TORQUE

COL- SCREW ACROSS INCH FOOT
LAR DI/L FLATS LBS. LB.

2-015B 8-32 W’ 70 5.8
2-13B 8-32 1/=" 70 5.8
2 17B 10-24 t/,, 90 7.5

NOTE: "Rghtn beedng setscrews to the torque shown before running unit.
Secrews can loosen in hipment.

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-
ed, are to be provided and installed by the contractor. Tables
5 through 8 list approximate values ofdampertorquesto size

the damper operators. When two motors are recluired, 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

of 25 to 75 percent open. Greater pressure differ-

or incorrect adjustment will not be compensated for.

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

operators should be sized according to operating torques

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

ASSEMBLY ROD 21/2

/ FLANGE

FIGURE 23 Zone Damper Blade Assembly

DAMPER
BLADES

.,,’"’ "LINKAGE DAMPER

yJ BAR RODS

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
Edge

/Damper Blade Face

Hot Deck

(airflow)

Bypass Deck

Cold Deck

{Hot Deck Open Only)

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

Hot Deck

Bypass Deck

Cold Deck

(Bypass Deck Open Only)

Hot Deck

Bypass Deck

Cold Deck

(Cold Deck Open Only)

FIGURE 24B’- Proper Three-Deck Multizone Damper Blade Configuration
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TABLE 5 -Extemal Face and Low Leak

3 30 36
6 33 43

7 33 43

8 35 47

9 36 47

10 36 52

12 38 67

14 40 63

17 42 68

21 77 168

25 84 121

31 93 142

35 100 159

41 110 190

50 124 214

63 145 259
NOTE:

37 39 41 39 41 43 44

53 50 54 57 60

47 50 52 49 53 68 59

51 55 58 54 58 62 65

58 63 67 82 68 73 77

65 71 76 70 77 83 68

71 79 85 77 86 94 100

78 87 93 85 95 103 110
120 131 139 128 141 151 159

138 149 159 146 161 173 163

161 177 193 174 193 210 222
182 202 217 198 221 241 256

216 239 256 234 28 263 300
250 280 304 273 310 339 363

305 343 373 335 381 419 449

On larger units withextemaJfaceand bypassdampers it may be necessaryto usetwoopposed damperoperators to avoidexcessive bendingofdampershaft linkage.

TABLE 6 -Intemal Face and

3 3O 33
6 33 40

7 33

8 35

9 35

10 36

12 35

14 40

17 42

21 77

25 84

31 93

41 110

50 124

63 145

NOTE:

37 35 37 38 39
43 45 47 44 47 49 51

39 42 44 46 44 43 48 50
45 43 52 54 51 55 56 50
44 45 49 51 45 51 54 56
43 53 57 60 56 61 65 68
52 57 62 63 61 68 71 74

56 63 68 72 67 73 78 63
62 70 77 82 76 84 90 96
101 111 119 125 118 127 135 142
111 122 130 135 129 139 148 155

129 143 154 164 152 168 178 187
143 160 174 168 171 168 203 214
159 179 195 208 192 212 228 241
163 206 242 222 245 265 281
219 249 274 293 289 298 323 343

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



TABLE 7 Combination Filter Box LoW Leak Dam

i’! i ii:

3 7 11 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 26 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 38 44 50 54 48 56 62 67

21 40 62 71 78 84 77 85 93 98

25 47 73 83 91 98 90 100 108 115

31 57 87 99 109 117 107 119 129 137

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

On larger units with internal and external face and bypass dampers it may be necessary to use two opposed damper operatom to avoid excessive bending of damper
link4e.

TABLE 8 High Efflc MlxlnQ Box Damper Torque

0.65

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

TABLE 8A Mulzone and Three-Deck Multizone Zone 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

35 Open 70.0 7.7 158.0 16.7
Close 17.0 1.9 39.0 4.3

41 Open 94.0 0.3 214.0 23.5
Close 23.0 2.6 53.0 5.9

50 Open 128.0 4.1 287.0 31.5
CIo 31.0 3.4 71.0 7.8

63 Open 172.0 8.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

73 Open 172.0 3.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

86 Open 172.0 8.9 388.0 42.6
Close 42.0 4.6 96.0 10.6

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

LEVER MAY BE USED
FOR MANUAL OPERATION

90 DEGREES| /
/FULL OPEN /
TO FULL CLOSE,D’/

rqi? (FORWARD. jl CURVED

/ ,NLETVANE)

THE FORCE REQUIRED
TO OPERATE

rilE INLET VANE IS APPLIED
AT THIS POINT

USE THE %" 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

TABLE 10 Ton e and Force to )erate Inlet Vanes FC Fans Unit Sizes 631

1-10!/= Close
5.7
2.9

2.2
0.8

5.1
1.9

19.6
6.5

22.5
7.8

24.5
8.7

31.9
11.4

40.5
14.4

52.2
18.6

54.0
19.5

58.0
21.0

59.7
22.5

49.1
17.5

63.9
22.6

81.1
28.9

104.4
37.3

108
39.0

Open 10.0 2.5 5.7
1-12Y4 Close 3.5 0.9 2.1

Open 10.9 2.8 6.2
1-13V= Close 3.9 1.0 2,3

Open 14.1 3.6 8.0
1-15 Close 5.0 1.3 3.0

Open 18.0 4.5 10.3
1-161/2 Close 6,4 1.6 3.7

Open 23,1 5.8 13.3
1-18Y4 Close 8.3 2,1 4,8

Open 24,0 6.0 13.7
1-20 Close 9.0 2.3 5.1

Open 25.0 6.3 14.2
1-22 Close 9.5 2.4 5.3

Open 26.5 6.7 15.1
1-25 Close 10.0 2.5 5.6

Ope 21.8 5.5 12.4
2-131/2 Close 7.8 2.0 4.6

Open 28.3 7.1 16,0

2-15 Close 10.1 2.6 5.7

Open 36,0 9.0 20.3
2-16Y= Close 12.8 3.2 7.3

Open 46.3 11.6 26.3
2-18Y Close 16.5 4.2 9.4

Open 48.0 12.0 27.2
2-20 Close 18.0 4,5 9.9
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TABLE 11 Ton ue and Force

25
a5

Open
Close

rotate Inlet Vanes FC Fans Unit Sizes 35-63

6.7
2.5

59,7

22.5
15.1
5.6

26.5
10.0

27 Open 115 29 190 48 240 60
Close 40 10 90 23 40 35

27 Open 115 29 190 48 240 60
41 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.

FAN

RGURE 26 Forward Curved Inlet Vanes

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

than Residence Type (NFPA 90A), and Residence
),pe 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 turns 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.

MAKE TURNS IN
SPLITTERS OR

SAME DIRECTION AS TURNING VANES
FAN ROTATION \

DIA. MINIMUM

25

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, ff necessary, attach the ductwork to

the outside of the fan discharge in order to leave the

damper clear of obstructions. A clearance of one inch

(minimum) is required between ductwork and low leak

dampers for proper damper operation.

/ \
30 DEGREES MAXIMUM TRANSITION

60 DEGREES MAXIMUM

UNIT

:IGURE 29 Discharge Ductwork Recommendations for Two-Fan
Units

FLEXIBLE ZONE DUCT CLIP

OONNEOT’ON,,   .IIJI

FIGURE 30 Zone Duct Clip Installation

PIPING
CONDENSATE DRAIN CONNECTIONS

CAUTION: Failure to provide adequate condenaete
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
drainpanbeforeconnecting the drain trap. Nipplelength ex-

tension is detenninedbyunitsize. Forsize3-31 units, addan

additional 71/x-inches in length. Size 41-50 units, add an ad-

ditional 12-inches in length. Size 35, 63, 73and86units, add
an additional 81/winches in length.

"H" DIMENSION TOBEMINIMUMOF 1/2" PLUS TOTAL STATIC

PRSUR
FIGURE 31 Drain Trap for Draw-Thru Units

"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 33h=
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 necceeaery, engage the services of

qualified water treatment epeclellM. The ob}ect of war
treatment Is to prevent the fouling of the coil surfaces
or undue metal damage. THE TRANE COMPANY CAN
ASSUME NO RESPONSIBILITY FOR EQUIPMENT FAIL-
URES WHICH ARE THE RESULT OF UNTREATED OR IM-
PROPERLY TREATED WATER.



INSPECTION
WINDOW

PRESSURE
GAUGE III .OU,CKFILL

/, NPT INT== /ill FLOAT
If/ III /VA’VE

777 I /’’’NPTINT

J OVERFLOW
1V" NPT INT

FIGURE 33A Sprayed Coil Unit Tank Connections

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

insure satisfactory coil operation and to prevent operational
damage.

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

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

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

15. The Trane Company recommends that a short pipe nipple be
used on coil headers prior to making up any welded flange or
welded elbow type connections. This allows the use of a
back-up pipe wrench when it is necessary to further rotate
the welded flange or elbow when lining up bolt holes on the
prefabricated piping.
NOTE: Use a "Back-Up Wrench" when attaching piping to
coils with copperheaders. Do notuse brass fittings orbrass
pipe connectors. Brass distorts easily and causes con-
nection leaks.

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

6. When attaching the piping to the coil header, make the con-
nection only tight enough to prevent leaks. Maximum recom-
mended torque is 200 foot-pounds. Use pipe sealer on all
threaded connections. The use of Teflon tape or paste is
not recommended by Trane.

7. After completing the piping connections, seal the gap be-
tween the pipe and casing with tape or mastic before insu-
lating the pipes.

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

9. Provisions must be made to drain those coils that are not in
use when subjected to freezing temperatures.
CAUTION: Failure to properly drein and vent coils when
not in use during frsezing 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 gylcol so that it will
mix thoroughly with the water retained in the coil. Drain the
coil out as completely as possible.

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

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

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

ACCESS COIL MOUNTING
PANEL BOLT

INLET
FRAME

"J" BOLTS

CHANNELS
BOLTS TO

FAN SECTIOT//"

27

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



1V4 NPT (INT) RETURN-

1+/,= NPT (INT) SUPPLY . 24+/8,.
1/z" NPT DRAIN

L

25W’

24"HEADER

COIL
SIZE C B

30 31 l/,z" 8Y4"

33 341/2" 9.t

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

1/=- NPT VENT.
2W’ NPT (INT)
RETURN

1/2" NPT DRAIN

2W’ NPT (INT)
SUPPLY

1/z" NPT DRAIN

, 2_"

LFLON__
8114"

30" AND 33" HEADER

C

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

VENT1/2"PT

A

WATER
INLET

2, 4 ROW 6 ROW

WATER
OUTLET

VENT V2" NPT

AIR FLOW

WATER INLET

WATER
/OUTLET

DRAIN
"-’--V.z" NPT

18" 161/2

24" 221/2"

30" 281/=

FIGURE 35 Coil Type 1=2 Connections with Drain and Vent Locatione (18% 24" and 30" Headers)



2 ROW
1.68"

VENT 1/’NP

DRAIN I/2" 0.18"

NPT

HEADER A B

18" 101/:," 6"

24" 13V2" 9"

30" 161/2" 12’

VENT V2" NPT." 6 ROW

WATER INLET ,,,.._. 71/2,,

AIR FLOW

VENT 1/2" NPT

WATER INLET

WATER OUTLET

DRAIN 1/2" NFT
HEADER

18"

24"

30"

4 ROW

A B

71/2" 9"

101/2" 12"

131/2" 15"

WATER
OUTLET

AIR FLOW

DRAIN 1/2" NPT

8 ROW

DRAIN V" NPT

VENT 1/2" NPT

HEADER

18"

24"

30"

WATER
OUTLET

WATER INLET

A

16-/1

221h

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

WATER INLET

WATER OUTLET

4 ROW
__VENT 1/2" NPT

DRAIN V=" NPT"
HE OE.

18"

24"

30"

J

A B
7/2 9"

101/2" 12"

131/2 15"

AIR FLOW

WATER INLET

D

11/2 1V2"

0" 4V2"

11/2" 11/2"

8 ROW

WATER
OUTLET

VENT 1/2"NPT

HEADER

18"

24"

30"

A

16Vz"

221/2

281/2"

FIGURE 37 Coil Type 1=8 Connections with Dcaln and Vent Loc,atione (18% 24", and 30" I.leadera)
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21/z NPT

NPT (IN
)RAIN

(INT) RETURN
-1/2" NPT (INT) VENT

L21/z NPT
(INT) SUPPLY

LEFT HAND COIL
CONNECTIONS

8 1or,

2V" NPT (INT) SUPPLY

RIGHT HANg COIL
CONNECTIONS
ROWS G

3 3

4 41/2

6 7

8 101/2

2-ROW 4-ROW 6-ROW 8-ROW

COIL
SIZE A B C D E H F H F H F H F

18 6=/o 9o" 191/2 81/4 11V4" 61/2" 4" 91/2" 7" 121/z 10" 151/2" 13"

24 9,=" 123/4" 251/ 111/4" 141/4" 61/2" 4" 91/=" 7" 121/=" 10" 151/2" 13"

30 12%" 15"" 311/=" 141/4" 171/4" 61/2" 4" 91/2" 7" 121/2" 10" 151/2" 13"

33 141/4 17’V4" ;$#,.1/2" 15" 18../4 61/2" 4" 91/2" 7" 121/2" 10" 151/2" 13"

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

FIGURE 38 COil Type W Conneotlona With Drain and Vent Locations (18", 24", 30", and 33" I.leaclera)

W’ NPT SQ. HD.
PIPE PLUGS VENT

\-.--=.

0

COIL
SIZE

18
24
3O
33

B

124"
15a/4

171/4"

C

191/2"
251/2"

311/2"
341/2"

ROWS A

6 121/2"

8 151/2"

10 181/2"

12 211/2"

FIGURE 39 Right Hand Coil Type WD Connections with Drain lind Vent Locations (6, 8, 10, and 12 Rows)

STEAM COIL PIPING

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

CAUTION: Condensate mum flow freely from the co// at
all times In order to prevent coil damage from water
hammer, unequal thermal Mrees, freeze.up and corro-
sion. Complete the following recommandatlona to
prevent co//damage.

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

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

the same direction as indicated on the nameplate or
coil casing.

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



TABLE 12 Cooling

18, 24, 30, 33 2.5

D 18, 24, 30, 33 2.5 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 1.25 1.25 0.5 0.5

18 1.0 1.0 0.5 0.5
WC 24 1.25 1.25 0.5 0.5

30, 33 2.5 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 2.5 1.25 NA NA

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

A, AA 24, 30, 33 2.5 1.25 NA NA
TI" 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 1.5 2.0 0.375 0.375
LL 18, 24, 30, 33 2.5 2.5 0.375 0.375

Notes:
1. Connections are NPT internal.
2. Coil Type NS drains through supply connections.

8.

9.

10.

11.

3. Vent the vacuum breaker line to the atmosphere or
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-pos#ion (ON-OFF) automatic steam supply valve.

4. 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.

5. 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.

6. 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
va/ve slowly to prevent possible coil damage.

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

TABLE 13 Refrllerant Coil (’I’]IF
;: :: ;i;i

2 7/

18 3 1%

6 1

12 1%

2 1%

24 4 1%

8 1 2Ye

16 (2)11/ (2)2

(2)1%

2

4 ?/ 1%

5 7/ 2V

10 1% 21/e

20 (2)2V
3 / 1%

33 7 lye 2Ve

11 1% 21/s

22 (2)1% (2)2%
NOTE: Connections are piping OD.
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a receiver (vented to the atmosphere) and returned to
the main by a condensate pump.

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

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

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

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



MV GV

FULL SIZE OF
COIL CONNECTION

MAIN

FULL SIZE OF PIPING SUPPLIED
STEAM TRAP BY INSTALLER
CONNECTION

FIGURE 40 Typical Piping for Type NS Steam Coils and
Horizontal Tubes for Horizontal Airflow

MV

P,P,NG SUPPLIED
BY INSTALLER

12 MIN

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

12" MIN

12" MIN.

12" MIN.

FIGURE 42 Typical Piping for Type A Steam Coils, High
Pressure, Horizontal Tubes for Horizontal Airflow
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GV

BT Y

SIZE C/"

MOAFIN S-T’

PIPING SUPPLIED
BY INSTALLER

GV

M MA|N

FIGURE 43 Typical Piping for Type A Steam Coils, High Pressure,

Vertical Tubes for Horizontal Airflow

GV MV (N COIL)
COIL) PIPING SUPPLIED

BY INSTALLER
sEAM M.’u’ r] GV . ),,. VB

GV I I

.VB.

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

MV (N COIL)
OV (A COIL’ 1%1:ST

PIPING SUPPLIED

,UILr’’F’ULL SIZECONNECT,; N

STEAM TRAP
CONNECTION

RGURE 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.

i. 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, andWC hotwater coils are self-venting
only ifthe watervelocity exceeds 1.5 feet per second. If it
is below this rate, ventthe coils by either ofthe following
methods:

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

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

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

GV

BY INSTALLER

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

FIGURE 46 Typical Piping for Type WC Water Coil

WATER COOLING COIL PIPING

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

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

2. Vent both supply and return lines.
3. Install a strainer ahead of the control valve, if used.
4. Install a drain line and shutoff valve in the supply line nearthe

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

only if the water velocity exceeds 1.5 fps. Type DD and
WD coils are self-venting only if the water velocity ex-
ceeds 2.5 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
retum 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.

AV

PIPING DRAIN VALVE

SUPPLIED
BY INSTALLER

AIR
FLOW

FROM
]PPLY MAIN

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.



AIR
FLOW

ONTROL
VALVE

TO
RETURN MAIN

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

VENT

DRAIN

Figure 50A Typical Piping for 2-Row, Type WL and DL Water Coil

with Drain and Vent Locations.

PERFORATED PLATE
PANEL (PACKED ELBOW)

COIL

DISTRIBUTOR

IGURE 1- Type = Refrigeant 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.
Charge the unit according to approximate weight requirements
and operating pressures. Measure superheat and adjustthe ther-
mal expansion valve setting if necessary.

GENERAL REFRIGERANT PIPING RECOMMENDATIONS

Liquid Line Components

Trane recommends the use of a properly sized liquid line filter-
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 installed
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 bum-out or
other failure which results in extremely high refrigerant tam-
peratures. This filter-drier should not be left in the suction line
permanently.
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Liquid Line Sizing

mpressors have a Refrigerant Charge Limit (RCL) that must
exceeded. Since the RCL and pressure drop are in direct

flict with each other, Trane recommends that the liquid line be
sized 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
fumish afused disconnect switch in compliance with national and
local electrical codes.

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

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

   ISTALLATION 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 to become familiar with the installation before installing the unit.

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

RECEIVING AND HANDLING

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

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

LIFTING

[] 1. Center of gravity is approximated.

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

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

UNIT LOCATION

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

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

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

4. For ceiling-mounted units, suspension frame is selected and prepared.
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[] 3.

NOTE:

[] 4.

[] 5.

[] 6.

[] 7.

[] 8.

[] 9.

[] lo.

MOUNTING

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

Shipping angles are removed.

Multi-section units are assembled.

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

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

Assembled units are mounted on isolators or ceiling supports.

Unit assembly is complete.

Mutli-section units are joined with flexible connection material.

Tension restraints are installed on high-pressure units.

Splash guards are installed where necessary.

Unit is fastened to isolators.

[] 11. Unit is level.

ACCESSORIES

[] 1. Bag filter section is installed.

[] 2. Filters are installed.

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

[] 4. Exhaust Air Economizer is installed.

[] 5. All accessories are installed.

FAN MOTOR ASSEMBLY

[] 1. Shafts are propedy installed in bearings.

[] 2. Sheaves are properly located on shafts.

[] 3. Shafts are level and parallel.

[] 4. Sheaves are aligned.

[] 5. Belt tension is correct.

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

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

[] 8. Belt guard is installed.

DAMPERS

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

[] 2.

[] 3.

[] 4.

INLET

[] 1.

[] 2.

Cold deck damper rods are insulated (if necessary).

Dampers are set for each zone.

Damper operators (furnished by the installer) are installed and adjusted.

VANES

Vanes and rod assemblies move freely. Lubricate if necessary.

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



DUCTWORK

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

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

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

PIPING

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

[] 2. Unused drain connections are plugged.

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

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

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

[] 6. Supply and return piping is complete.

WIRING

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

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

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

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

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

[] 6. Motor overload protective devices are installed.

START-UP

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

PREPARATION

Perform the following checks and inspections before operating
the unit:

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

2. Make sure the belt guard is in place.

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

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

5. 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: Topreventfanmotororbearing failures, irisnec-
essary that they are lubricated properly. This must be
checkedbefore 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
motoris wired correctlY. Incorrect rotation offan maycause pre-
mature bearing and shaft failure.

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.

SHEAVE AUGNMENT

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 pattem 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 motoramperage readings. Adjust the fan par-
alleling control until fan operation is smooth and the am-
perage reading is steady.

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

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 Do 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.

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 1/=-inch

and retighten. Repeat for the other rod on the fan.
b. If the unstable condition still exists, repeat Step A.
c. If the unstable condition still exists, relocate the fan par-

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

d. If the unstable condition still exists, lower beth fan paral-
leling devices to 1-inch from the odginal 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:

BELT

ED.

MOTOR

i/

1/=" MINIMUM

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

2.2% (Unacceptable)

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

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

Rgura 62 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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Proper belt tension is required to ensure maximum bearing and
drive component life and is based on fan brake horsepower re-
quirement. Use Chart to find the proper tension and refer to the
inset for an example. To use the chart, you must know:

1. Fan design bhp per 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)

A

ADJUSTABLE
SHEAVE

Figure 53 Sheave Alignment

FAN WHEEL CLAMPS

that hold the fan hub on the shaft must be properly
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.

PITCH PITCH

DIAMETER DIAMETER

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

BELT SHEAVE

Figure 54 Fan Sheave Pitch Diameter

OUTER
SHEAVE
DIAMETER

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

On fans that are larger than 20 inches, finger-tighten the three
bolts evenly, then torque down all three 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 shouldbe checked atleast twice during
the first days ofoperation, since there is a rapid decrease in ten-
sion until belts are run in.

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
AND ALLOW ALL ROTATING EQUIPMENT TO STOP COM-

I-E:LY BEF0REINSPECTING 0R SERVlCING THE UNIT.
RE TO DO SO MAY RESULT IN PERSONAL INJURY OR

’EATH FROM ELECTRICAL SHOCK OR MOVING PARTS.

DEFLECTION BELT SPAN

BELT SPAN

Figure 55 Belt Tension Measurement

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

Example:

Fan Sheave Pitch 10 Inches

BHP Per Belt 12

Belt: Cross Section C

Fan Speed 1000 RPM
Belt Span 32 Inches

Answer: 9,6 Ibs. @ .5 inch deflection

Pounds Force @ (Deflection)

Deflection (in.) Belt Span

15 14 13 12 11 10 9 8

BELT CROSS
SECTION

TYPE



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

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

SMALL O RING FORCE SCALE

LARGE O RING*,,-
SPAN SCALE

Belt Tensioner

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

F=T/K
16

where F force measured in pounds at specific deflection

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

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

Belt speed (fan pitch diameter) x (r) x fan rpm (ft/min)
12

For example, given the following:

Motor sheave pitch diameter: 6.8 inches, eight groove
Fan sheave pitch diameter: 19.8 inches, eight groove
Fan horsepower: 262.4 bhp
Fan rpm: 983 rpm
Belt type: 8V
Sheave span: 60.9 inches

19.8Belt speed x 3.14 x 983 5092

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

159.4 Ibs

F- 159.4+25_ 11.51bs
16

Also, D Belt span (inches) 60.9 .95
64 64

approximately 15/16 inches

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

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

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

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

For further information this product other Trene products, refer to the "’Trene Sen/ire Literature Catalog", order-
ing number.IDX-IOM-1. This catalog ontinl listings and prices for ell service literature sold by Trene. The catalog
may be ordered by aanding $20.00 check to: The Trena Company, Service Literature Sales, 3600 Pammet Creek
Road, La Crone, Wl 54601.’

PRINTED BY PRODUCTION SERVICES LA CROSSE
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PL-AH-COIL-COIL-SM-001.03 EPLACES COIL-SM-001.02

Air Heating/Cooling Coils
Mechanical Scifications

COIL-SM O01.03

SUBMITT.,4L

General

%" Tube Coils
Tubes Round copper tubes, %" OD
arranged in a parallel pattern. Bronze
spring turbulators are available for
increasing capacities for lower water
velocities.

Fins Sigrna-FIo or Prima-FIo. p!ate
type, configurated, aluminum or copper
fins. Fins are positioned continuously
across entire coil width and die formed
in multiple stages with full fin collars for
maximum fin-tube contac[ and
accurate spacing. Fins are mechanically
bonded to the tubes for lasting
reliability.

Casing 16-gauge galvanized steel
casings, center and end supports are
provided on all coils with header
heights 33" or less. On 36", 42", and
48" header height coils up to 6 rows
and 120" in length, 16-gauge casings
with 14-gauge end and center suoports
are provided. On 36", 42", and 48"
header height coils greater than 6 rows
or 120" in length, 14-gauge casings,
center and end supports are provided.

,alvanized steel center tube
supports are provided on ordering
lengths over 42".

U-Bends Round copper tubes, %"
OD,.machine die-formed on each end
t.o provide an accurate fit for silver
brazed joints.

Headers Close-grained gray-cast
iron headers are provided on all 12"
through 33" header height type "W",
"D", "AA", "K", "N", "NS", "A", "D",
’3ND", "P", "WC", "WA" coils. For 36",
42", and 48" header height coils, round
copper pipe headers are provided. The
copper pipe headers are provided with
a female threaded adapter for direct
pipe connection.

Testing and Working Pressures
Coils are proof tested at 300 psig and
leak tested at 200 psig air pressure
under water. The coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Type F
Coils are proof tested at 450 psig and
leak tested at 300 psig air pressure

pressLr,s arid [6[ii[ClaL;[JS up
to 200 psig and 220 F as standard.

1/2" Tube Coils

@American Standarr !rc. "i’336

Tubes Round XLinch OD copper.
Tubes expanded into full fin collars for
permanent fin-tube bond.

Fins- Delta-FieTM plate-type
configurated aluminum with full fin
collars for maximum fin-tube contact
and accurate spacing mechanically
bonded to tubes for permanent fin-tube
bond.

Casings Galvanized steel, 16-gauge
casings on all coils. One or more
galvanized steel center tube supports
on lengths over 42 inches.

*Air Bypass and Water Carryover
Arrestor-Foam sealing strip located
between casing bottom channe!s and
fins.

Testing and Working Pressures.
Type Wl., DL, and LL
Coils are proof tested at 300 psig and
leak tested at 200 psig air pressure
under water. ]he coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Type FD
Coils are proof tested at 450 psig and
leak tested at 300 psig air pressure
under water. The coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Headers

Type WL, DL and LL
Round copper tubes with a female
threaded adapter for direct pipe
connection for 12" through 54-inch
header heights.

Coil Types %"

Type WC One-row, %" OD tubes,
same-end connections, water coil.

Type WA One or two-row, %" OD
tubes, water coil.

Type T One or two-row, %" OD
tubes, single tube continuous circuit,
same-end 3/" NPT (male) connections.

Type ST One or two-row, %" OD
tubes, single tube continuous circuit,
same-end /,’" NPT (male) connections.
Offers same performance as type ’q’",
but with a slip-flange casing designed

Type A One-row, %" OD tubes,
opposite-end connection steam coil.

Type NS Steam distributing tube-
type with 1" OD condensing tubes,
same-end connections.

Type N Steam distributing tube-
type with 1" OD condensing t[:bes,
opposite-end connections.

Type W Single-row serpentine,
general purpose, water coil.

Type D Single-row serpentine water
coil. Cast iron headers provided over
entire supply connection end for
drainable, positive freeze protection.

Type K Single-row serpentine water
coil. Removable cast iron headers
provided at both ends of coil for
periodic cleaning of tubes and
drainability.

Type P P4, P8 Multi-tube-feed
water coils for low gpm applications.

Type DD, WD Doble-row
serpentine water coil for high gpm
applications.

Type F Refrigerant cooling coils
provided with one piece Venturi style,
multi-circuit distributors to assure
uniform distribution.

Type H Refrigerant heat recovery
coils. Individual circuits allow for
multiple compressors to be piped to a
single coil.

Type 1"!" One or two-row, %" OD
tube, dual-tube circuiting water coil.

Type AA One-row, %" OD tubes,
alternate tube feed, opposite-end
connections steam coil.

Coil Types "
Type WL Single-row serpentine,
general purpose water coil.

Type DL Single-row serpentine,
drainable for positive freeze protection,
water coil.

Type LL Double-row serpentine
drainable for positiw= freeze protection,
water coil.

Type FD Refrigerant cooling coils
with one piece, Vemuri style,
multi-circu;t distribu’.ors to
uniform distribution.
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PL-AH-COIL-COIL-SM-001.03 REPLACE&

Air Heating/Cooling Coils
Mechanical Specifications

COIL-SM-001.02 COIL-SM-001 03

SUBMITTAL

General

%" Tube Coils
Tubes Round copper tubes, %" OD
arranged in a parallel pattern. Bronze
spring turbulators are available for
increasing capacities for lower water
velocities.

Fins Sigma-FIo or Prima-FIo plate
type, configurated, aluminum or copper
fins. Fins are positioned continuously
across entire coil width and die formed
in multiple stages with full fin collars for
maximum "fin-tube contact and
accurate spacing. Fins are mechanically
bonded to the tubes for lasting
reliability.

Casing 16<jauge galvanized steel
casings, center and end supports are
provided on all coils with header
heights 33" or less. On 36", 42", and
48" header height coils up to 6 rows
and 120" in length, 16-gauge casings
with 14-gauge end and center supports
are provided. On 36", 42", and 48"
header height coils greater than 6 rows
or 120" in length, 14-gauge casings,
center and end supports are provided.
Coated galvanized steel center tube
supports are provided on ordering
lengths over 42".

U-Bends Round copper tubes, %"
OD, machine die-formed on each end
to provide an accurate fit for silver
brazed joints.

Headers Close-grained gray-cast
iron headers are provided on all 12"
through 33" header height type "W’,
"D",. "AA", "K", "N", "NS", "A", "D",
"WD", "P", "WC", "WA" coils. For 36",
42", and 48" header height coils, round
copper pipe headers are provided. The
copper pipe headers are provided with
a female threaded adapter for direct
pipe connection.

Testing and Working Pressures
Coils are proof tested at 300 psig and
leak tested at 200 psig air pressure
under water. The coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Coils are proof tested at 450 psig and
leak tested at 300 psig air pressure
under water. The coils are suitable for
working pressures and temperatures p
to 200 psig and 220 F as standard.

Tube Coils

Tubes Round ,-inch OD copper.
Tubes expanded into full fin collars for
permanent fin-tube bond.

Fin- Delta-FIoTM plate-type
configurated aluminum with full fin
collars for maximum fin-tube contact
and accurate spacing mechanically
bonded to tubes for permanent fin-tube
bond.

Casings Galvanized steel, 16-gauge
casings on all coils. One or more
galvanized steel center tube supports
on lengths over 42 inches.

*Air Bypass and Water Carryover
Arrestor-Foam sealing strip located
between casing bottom channels and
fins.

Testing end Working Pressures.
Type WL, DL, and LL
Coils are proof tested at 300 psig and
leak tested at 200 psig air pressure
under water. The coils are suitable for
working pressures and temperatures up
to 200 psig and 220 F as standard.

Type FD
Coils are proof tested at 450 psig and
leak tested at 300 psig air pressure
under water. The coils are suitable for
working pressures and temperatures Lip
tO 200 psig and 220 F as tandard.

Headers

Type WL, DL and LL
Round copper tubes with a female
threaded adapter for direct pipe
connection for 12" through 54-inch
header heights.

Coil Types %"

Type WC One-row, %" OO tubes,
same-end connections, water coil.

Type WA One or two-row, %" OD
tubes, water coil.

Type T One or two-row, %" OD
tubes, single tube continuous circuit,
same-end 3/4’ NPT (male) connections.

Type ST One or two-row, %" OD
tubes, single tube continuous circuit,
same-end 3/4’ NPT (male) connections.
Offers same performance as type "T",
but with a slip-flange casing designed
for low ccst instal!at;ons.

Type A One-row, /" OD tubes,
opposite-end connection steam coil.

Type NS Steam distributing tube-
type with 1" OD condensing tubes,
same-end connections.

Type N Steam distributing tube-
type with 1" OD condensing tubes.
opposite-end connections.

Type W Single-row serpentine,
general purpose, water coil.

Type D Single-row serpentine water
coil. Cast iron headers provided over
entire supply connection end for
drainable, positive freeze protection.

Type K Single-row serpentine water
coil. Removable cast iron headers
provided at both ends of coil for
periodic cleaning of tubes and
drainability.

Type P2, P4, P8 Multi-tube-feed
water coils for low gpm applications.

Type DD, WD Double-row
serpentine water coil for high gpm
applications.

Type F Refrigerant cooling coils
provided with one piece Venturi style,
multi-circuit distributors to assure
uniform distribution.

Type H Refrigerant heat recovew
coils. Individual circuits allow for
multiple compressors to be piped to a
single coil.

Type Tr One or two-row, .!.’" OD
tube, dual-tube circumng water coil.

TypeA One-row, %" OD tubes,
alternate tube feed, opposite-end
connections steam coil.

Coil Types

Type WL Single-row serpentine,
general purpose water coil.

Type DL Single-row serpentine,
drainable for positive freeze pror,ection,
water coil.

Type LL Double-row serpentine
drainable for positive freeze protection,
water coil.

Type FD Refrigerant cooling coils
with one piece, Venturi style,
multi-circuit distributors to assure
tniform distributc.n

cArnerican Stand’d Inc. 1986
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HEAT TRANSFER SALES, INC.
901-G NORWALK ST.
GREENSBORO, N.C. 27407
PHONE 919-294-3838

SUBMITTAL NO S1360-631

03-03-03 DATE, NOVEMBER 14, 1986

CONTRACTOR=

KINSTON PLBG. g HTG.
BOX 637
KINSTON, N.C. 28501

JOB, REPLACE AIR COND.
BLDG. ASTIO
CAMP LEJEUNE, N.C.

ENGINEER= CHEATHAM & ASSOCS.

THIS ORDER IS BEING HELD FOR APPROVAL AND HILL NOT BE RELEASED UNTIL APPROVED.

i-15 GALLON ASME EXPANSION TANK
i-439 TANK FITTING
JI-440 TANK DRAINER
I-AC-2"I/2F AIR SEPARATOR NITH STRAINER
1-335 3/4" BRONZE PRV

1-15 GALLON ASME EXPANSION TANK
1-439 TANK FITTING
f1-440 TANK DRAINER
/t-AC-2 1/2F AIR SEPARATOR NITH STRAINER
1-335 3/4" BRONZE PRV

I-TACO 1614C ! 1/2" INLINE PUMP, OIL LUBRICATED
SLEEVE BEARINGS. 56 GPM 0 20 FT,HD, tHP
1750 RPM 230/3/60 6.35" DIAMETER IMPELLER

,--/t-TACO BB2008 2" BASE MOUNTED END SUCTION GREASE
LUBRICATED BALL BEARING PUMP 57. GPM 0 45 FT.HD.
! t/2 HP t750 RPM 230/3/60 6.75" DIAMETER IMPELLER.

,,;[I/APPROVED .,
[] APPROVED AS NOTED
[] NOT ,,,PPRC,VED
[] REVISE & SUBMIT
KINSTON PLUM,91NG & HEATING CO.
BY /-’’ DATE_/- [ .o

I-TACO G6208-S 6" DIAMETER 2 PASS 4 FT. LONG 150 PSI
ASME CONSTRUCTION WITH (!) PAIR SADDLES.

(t0) SETS OF SUBMITTAL DATA FOR YOUR APPROVAL,

SUBMITTAL NO, $1360-6314 PAGE





SUPERSEDES: SD400-1.3

ITEM LOCATION

(OPTIONAL)
SADDLES

(For Horizontal Installation)

FIG. 1

Tank
Dia.

14
t6
20

30
36

X

14s/8 13/4
14 21/2
151/2 27/16

Weight
Y In Lbs.

Per Pair

8
8
14
13
121/2
131/2

SIZES & DIMENSIONS

MODEL QUANTITY GALLONS

X

/-- INCLUDED WiTH GALV. TANK (TYP.)
I

3" WIDE

Model
No.

PS015
PS030

Capacity
Gal.

15

A

14 25/e

C

7
7

11/2
30 14

10

D

10 5 t1/2
PS040 40 14 6M/8 10 5 7 1 1/2
PS060 60 16 74t/ 12 6 71/2 11/2
PS080 80 20 641/ 8 9 2
PS100 100 20 79%
PSt 20 120 24 67

24
3O

PSI 35
PSI 80

743/4

PS220

16
16 8 9 2
20 10 10 2
20
22

t0
11

PS240

10
12

PS300

2

Approx. Wt. Lbs.

PS400

135
180
220
240
300

30
30
36
36400

79%*.
853/4
761/2
993/4
126%500

22
28
28
28

11
11
14
14
14PS500

12
12
133/4
133/4
133/4

Painted Galv.

d9 59
88 96
114 124
118 132
160 175
196 215
213 233
235 255
363 286
433 460
466 496
676 706
858 899
1069 1120

.SPECIFICATIONS
Manufactured in Accordance with ASME Section Vlll.
Max. Working Pressure 125 PSIG.
Max. Operating Temperature 375F.

quali  Through Desi! In COMPARE.
Printed In U

TACO, Inc., 1160 Cranston St, Cranston, RI 02920 (401) 942-8000 Telex: 92-7627 CopyTighl 1985
TACO, (Canada) ltd., 1310 Aimco Blvd., Mississauga, Ontario L4W IB2 (416) 625-2160 Telex: 06-961179 1ACO.

Fom NO. F401,-007 Effective 85





NUMBER

SD 100-2.5

SUBMITTAL
DATA

Effective: July 1, 1981
Supersedes: SD 10(2.5

dated 4/81

Plant ID 001-311

TACO-TROL
TANK FITTINGS

PURPOSE

Designed to control the flow of air into the expansion tank while preventing free interchange of water
between the expansion tank and the system.

HOW IT WORKS

As air enters the fitti’ng, it is directed thru the outer tube to the tank. As the water the tank cools
during an off cycle period of the firing device, water will tend to flow back toward the boiler or system.
Because a restriction is built into the fitting, gravity circulation between boiler and ,tank is virtually
eliminated. An inner tube and manual vent are also provided to permit air to escapp from the tank
during the initial filling and venting of the system.

HOW USED

The Taco-Trol Tank Fitting is screwed directly into the expansion tank and may be.piped to an Air-
Scoop (air separator or purger) or directly to the boiler if a "dip tube" is used (See Sket).

C01m[110 0

I;1 OUTLET BOil.ERS

INSTALLATION WITH AIR-SCOOP & HI-VENT

SYSl[u

INSTALLATION WITH DIP TUBE

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taco (Canada) Ltd. 3090 Lenworth Dr=re. M$s$tauga. Ontar=o Telephone: (416) 625.2160 Telex: 06-961179





INSTALLATION AND FILLING PROCEDURE

INSTALLATION

1- Cut tubes to correct length per dimension table below.

2- Insert Tank Fitting into bottom of expansion tank, using close nipple supplied.

Connect Fitting to Air-Scoop Tank Connection or Boiler Dip Tube with 1/2" (15 mm) pipe: If vertical
line is some distance from Fitting, pitch horizontal Line up to Fitting approximately 1/8" (5 mn)
per foot (305 mm) of pipe length.

FILLING PROCEDURE

A- Open air vent screw on Taco-Trol Tank Fitting. Close all system vents and fill system. As soon as
water flows freely from vent screw opening in Tank Fitting, close the screw tightly.

DO NOT RE-OPEN THIS VENT SCREW EXCEPT TO DRAIN TANK

B- Open system vents and vent all high points.

C- Adjust Pressure Reducing Valve (if required) to provide positive pressure at highest point in syster.
D- After system is filled, start circulator. Circulate cold water for several minutes to dislodge air bubbles

from system.

E- Stop circulator. Fire Boiler to High Limit shut-off temperature. After firing stops, wait a few minutes,
then re-start circulator to permit separated air to enter expansion tank or leave system thru Taco
Air-Scoop

F- Stop circulator and re-vent system high points. Reset all controls for automatic operation. System is
now ready for normal operation.

If it is necessary to drain expansion tank for any reason, open air vent screw in Taco-Trol Tank Fitting
and open Boiler drain to drain tank.

SIZE & SPECIFICATIONS

Prod.
No.

Size Connections

Boiler or
Air-Scoop

3/4" (20 mm)

Expansion
Tank

Maximum
Working
Pressure

Approx.
Wht. Lbs.

439 1/2" (15 mm) 125 PSI (862kPa) (.5 kg)

438 1" (25 mm) 1" (25 mm) 125 PSI (862kPa) 2.2 (1 Ig)
CUT-OFF TABLE

For expansion tanks smaller than 24" in diameter cut off both tubes as follows:--

439

Tank Diameter Cut Off Both Tubes

24" (610 mm) None
20" (508 mm) 2-1/8" 54 mm)
16" (4061m) 4-1/4" (108 mm)
14" (356 mn’) 5-5/16" (135 ram)
12" (305 mm) 6-3/8" (162 ram)

For expansion tanks larger than 24" thru 36" in diameter cut off both tubes as follows:-

438

Tank Diameter Cut Off Both Tubes

36" (915 mm) None
30" (762 mm) 3-3/16" 80 ram)
24" (610 mm) 6-3/8" (160 mm)

NOTE: Inner tube must always be 1" (25 mm) longer than outer tube





NUMBER

SD 100-2.6

SUBMITTAL
DATA
SHEET

Effective: November 15, 1982
Supersedes: SD 100-2.6

dated 4/30/81

TANK DRAINER
PURPOSE
Designed for fast draining of water from water-logged Expansion Tanks.

FEATURES

Low Cost ;
Quick Air Charging

Easily installed
All brass body

11" (280 mm) long copper tube

Air charging plug on side, preventing water from soaking installer

Adaptable to any style drain valve
Individually boxed for full protection

OPERATION

Removing the plug on side of Tank Drainer permits air to enter into top of Expansion
Tank, breaking the vacuum for fast and full flow draining of the Expansion Tank and/
or the Heating System.

* DIMENSIONS

PRODUCT NO.
APPROX. SHIPPING WEIGHT

CONN. SIZE EACH

*CHANGE

F101-009

440 1/2" N.P.T.
Lb. Kg.

12 PCS. DIAMETER LENGTH

Lb. Kg. In. mm In. mm

Taco, Inc. 1160 Cranston Street. Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taco (Canada) Ltd. 3090 Lenworth Dive, Misti$$auga, Ontario Telephone: (416) 625-2160 Telex: 06-961179





Supersedes: 401-001A

ITEM QUANTI1Y MODEL NO. SIZE

DIMENSIONS

G

E.--.-_

AC2FAC25F AC3FAC20F

I_ "I-INPT (3" THRU

JE IyaI’NPT (B"AND UP)

SIZE th Max

2 AC2 AC2F 8.625 18.00 6.00 5.38 12.00 13 3/4NPT +I"NPT 80 22 86 72 32 37

_2t/2 AC25 "25 10.750 20.00 7.00 5.88 t6.00 t6:3/4*NP "x/4NPT 130 34 122 102 72 78

3 AC3 AC3F 12.750 24.25 6.88 10.50 18.00 18 /’NF t’/{N t90 5t 190 162 92 120

4 AC ACF 16 29.t3 8.t9 12.75 25.25 t9 /,’NPT t’/4"N 63/,r 330 80 325 272 140 176

5 AC5 ACSF t6 31.25 8.75 t3.75 25.25 22 3/4"NPT tt/4"N 63/4t 550i 1t2 510 422 t80 228

6 AC6 AC6F 20 36.75 11.00 14.75 29.25 26 3/4"NPT tl/4"NPT 6t/ 9001 t80 750 618; 240 290

8 AC8 ACSF 20 41.38 t2.00 t7.38 29.75 28 3/4"NPT 11/4"NPT 6t/2 1500 246 t260 t06C 322 4t6

10 ACt0 ACl0F 24 49.50 t4.69 20.12 34.75 32 3/4"NP1" 11/4"NPT 63/4t 2600 392 2(X]0 1670 545 670

t2 ACt2 ACt2F 30 56.94 16.85 23.25 42.00 37 3/4nNPI" 11/2NPT 22 71/2 3400 548 2900 240 860 1060

14 ACt4 ACt4F 36 65.00 19.88 25.25 48.75 43 3/4+NPT tl/NPT 24 71/2 4700 73235002850 980 t170

16 ACt6 ACI6F 36 7t.50 21.75 28.00 49.75 44 3/4"NPT 11/2"NPT 24 71/2 6000 84 46003800 1200 1300

t8 AC18 ACt8F 42 74.8t 22.59 29.63 55.75 5t 3/4NPT tl/2"NPT 30 7t/2 8000 t125 59004900 t648 t7,

20 AC20 AC20F 48 82.8t 258 32.25 62.25 58 -/4NPI’! t/2NPT 36 71/2 t0,000 t435 7400 6200 2600 3200

Rated @ 125 PSI @ 375F tOp.onal

COMPARE. YOU’LL TAKE TACO.
Pnnted in USA.TACO, Inc., ’t160 Cranston St., Cranston, RI 02920 (401) 942-8000 Telex: 92-7627 Copyright 1986TACO, (Canada) Ud., 1310 Aimco Btvd., Mississauga, Ontario L4W 1B2 (416) 625-2’160 Telex: 06-961179 TACO.
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Numbers: 329, 329T, 335, 334, 334T and 333 SUPERSEDES: SD100-2.2

PRESSURE REDUCING VALVES 329 AND
PURPOSE: To automatically feed water to a hot water heating system whenever pressure in the

system drops below the pressure setting of the valve
FEATURES: Fast fill rate on all models

Pressure setting adjustment separated from fast fill lever for easy, fast adjustment
Built-in check to prevent emptying system if incoming pressure fails
System pressure adjusting range 10 to 25 PSi

L

329, 329T 335

A A

PRODUCT
NO.

CONSTRUCTION SIZE & TYPE
CONNECTIONMATERIAL

MIMUM
SUPPLY SIDE
PRESSURE

MAXIMUM
TEMPERATURE A

DIMENSIONS0 INCHES

33/4
(95MM)

C

(35MM)
41/4

(I08MM)

43/4 33/4 13/4

(111MM) (95MM) (35MM)

33/4

(95MM)
13/4

(35MM)

SHIPPING WTJLB.

" (15MM)
NPT & SWEAT

329 CAST IRON

I/2" (15MM)329T CAST IRON NPT

" (20MM)335 BRONZE NPT

200 PSI
(1380 KPA)

212F
(toooc)

33/4

(95MM)

2.4
(1.1 KG)

30
(14 KG)

Quality Through Design COMPARE.
Printed in U ATACO, Inc., 1160 Cranston St., Cranston, RI 02920 (401) 942-8000 Telex: 92-7627 Copynght’ 1985

TACO, (Canada) Ltd., 1310 Aimco Blvd., Mississauga, Ontario L4W IB2 (416) 625-2160 Telex: 06-961179 TACO. NC
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MODEL 1615 SUPERSEDES: SD300-I .,3

Job:

ITEM NO. MODEL NO. IMPELLER
DIA.

G.P.M HEAD IN FT.

FT

H.P. ELECTRICAL
CHARACTERISTICS

50

MODEL

1615

Millimeters

Flange
Size

11/2

4o

IO
FLOW IN GALLONS PER MINU rlll G,

SIZES & DIMENSIONS:
(APPROXJMA)

H.Po

I/3
(249)*

1/2
(373)"

(560)"

(746)"

A B C

31/2
(79)"

18
(457)"
181/2

(469)

(483)*
191/2

(495)

D

131/2 161/2
(343)" (410)"

SPECIRCATIONS:
MOTORS
1750 RPM, Three Phase 200V or 230/460V 60C Sleeve Beadng
Motors.
Also available in Single Phase with overload protection
except 3 HP (2238W).
BODY
Cast Iron wlth flanged In-fine connections. Companlon
ganges are Included.
IMPELLER
Cast Bronze, Closed, Dynamically Balanced.
DRIVE COUPLING
Non-Metallic/Vibration Dampening
SHAFT
Alloy Steel with Cupro-Nickel Sleeve.
FRAME
Sleeve Beadng, Disc Type, O11 lubricated. REMOVABLE
BEARING CARTRIDGE FITS ALL MODELS. Dip Slick to measure
oil level.
MECHANICAL SEAL
2 Piece Standard--250F (121C) Operating Temp.

HI-Temp--Extra Cost--300F (149C) Opeatlng
Temp.

WORKING PRESSURE
175 PSI (1207kPa)... in accordance wlth ASA B16.1
NOTE: Flanges are tapped for gauges

Quality Through Design COMPARE.
TACO, INC. 1160 Cranston St, Cranston, RI 02920 (401) 942-8000 Telex: 92-7627

COpynhl 08
TACO (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario, Canada Telex 06-961179 Aco ,N(

Fon’n #301-003 Effective Date 8/1/83





B SIZE FRAME PUMPS SUPERSEDES: NEW

Consult Attached Page For Performance Curves.

Job: _.Jne,_

ITEM NO. MODEL NO. CURVE NO.

01"050

IMPELLER
DIA.

G.P.M. HEAD IN FT.

88oo

ELECTRICAL
CHARACTERISTIC:

Pump Related Dimensions

Pump Dimensions

Model No. A B E K
4Is 8I 62008

20t2

25O8 4
11 6

8 161/4
2510 5 9 7 16%
3008 5 9 7 169/32
4006 5112 8’12 ’8 16s13

Pump Mounting Dimensions

NEMA FR. C D H J L
1431145T 113/a 273/4 61/2 ".. 3 12"9/
182/184T 113/4 273/4 61/2 3 12s9/6
213/215T 13 353/s 61/2 4 12s/
2541256T 13 353/8 61/2 4 129/4
284/286T 18 41 7 4 1259/6

SPECIFICATIONS
DESCRIPTION STANDARD
Welted Parts Cast Iron
Impeller Bronze

"OPTIONAL
Bronze

Cast Iron
Bronze

Stainless Steel

Wear Rings

Shaft Alloy Steel

Shaft Sleeve

Mech. Seal Cupro-Nlckel Stainless Steel
Stuff Box Stainless Steel

Coupler Woods

Coupler Guard Yes

Base Plate Fabricated Steel

Bearings Ball

Connections Flanged --ANSI with Gage Tapplngs
Mech. Seal John Crane Type

Flushing Line Yes

Working Pressure 125 ANSI (Up to 175 PSI)
Operating Temp. 250F 300F

Motors Nema Standard

Quality Through Design COMPARE.
P; r,ed U S ATACO, INC., 1160 Cranston Street, Cranston, Rhode Island 02920 (401) 942-8000 Telex: 92-7627
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SUPERSEDES: NEW

ITEM NO. IMPELLER
DIA.

G.P.M. HEAD IN FT. H.P. ELECTRICAL
CHARACTERISTICS

Model 2008
B Frarne Size

1750 RPM

4 5 6 7

Curve No. 408
Min. Imp. Dia. 3.6
Size 2x8

8 9 L/SEC

6O

bJ

_z4(

2O

20 40 60 80 I00 120
FL(tW IN GALLONS PER MINUTE

140 160

Quality Through Design COMPARE.
TACO, INC., 1160 Cranston Street, Cranston, Rhode Island 02920 (401) 942-8000 fele): 92-7627 Printed U S A
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6" DIAMETER STEAM SUPERSEDES: SD200-1

NO,

$

Pclss GPM
Tubes

omp. mp.

F

Steam
Pressure
Shell

IC.

Pressure
Drop
Tubes

diameter

DIMENSIONS
6 Inch Diameter

Model Number

2 Pass 4 Pa

G6208S G6408S

G6210S G6410S

N 3/4 IN NP[ ON 12 IN

/ 4PASS AND LARGER
2PASS

Dimensions (inche)Cast Iron Heads

2 and 4 Pass Surface
Y Y A C D E F G L R S (sq. ft.)

11 3/6 6% 11 5 181/2 4/e 4Ve 25 11/2T 1T 9.1 120
11 3/16 6% 11 5 301/2 4Vo 4Vo 37 2T IT 13.8
11/4 3/16 6% 11 5 421/2 4/ 5 49 21/2 IT

6% 11 5 541/2 4V 53/4 61 2 ITIA 37/16
G212S G6412S 11/ 3i 6% 11 5 661/2 44 5/i 73 3T IT
G6214S G6414S 11 3/I 6% 11 5 781/2 4V 5/io 85 31" IT

6% 11 5 901/2 4/ 5/16 97 3T IT
11 5 1021/2 4V 5/16 109 3T IT

G6216S G6416

G6218S G6418S

G6220S G6420S

SADDLE
11 5 1141/2 47/s 5/16 121 3T IT

t8.5

23.2
27.9

32.6

37.3

42.1

46.8

2 Pass 4 Pass
M U N T
4 2T 33/4 11/2T

4 2T 33/4 11/2T

4 2T 33/4 11/2T

4 2T 33/4 11/2T

4 2T 33/4 11/2T

4 2T 33/4 11/2T

4 2T 33/4 11/2T

4 2T 33/4

4 2T 3 11/2T

Fabricated Steel, Cast Bronze, Fabricated 30488/31688
Cast Bronze, Fabricated 304ss/316ss

I 36 6%

DIMENSIONS: H-6%6; W-91/4; X-71/2; Hole Dia.-%.

MATERIALS OF CONSTRUCTION (Unless othise indicated, standard will be furnished.)
Standard Optional

SWI Steel 304ss, 316ss
Head

148

182

27

235

262

29O

318

3/4 x 18 BWG Copper, Steel, 304ss, 316ss, 90/10 Cu Ni, Aclmlrally
Bronze, Brass, 304ss, 316ss, 90/10 Cu Ni
Bronze, Brass, 30488, 31688, 90/10 Cu Ni
Consult Factory
Consult Factory

Cast Iron 4-I0
Fabricated Steel 12-30"

Tubes 3/4 x 20 BWG Copper
Tube Sheet Steel
Separators Steel
Working Pressure 150 PSIG (ASME)
Max. Temperature 375F

Quality Through Design COMPARE.
TACO, Inc., 1160 Cranston St., Cranston, RI 02920 (401) 942-8000 Telex: 92-7627
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NUMBER

IS 300-2.2
Plant ID No. 001-92:2

INSTALLATION AND
OPERATION

INSTRUCTIONS

AI-LOCATION
Locate pump in an easily accessible place with suf-

ficien space around it for maintenance and servicing. On
larger pufiaps allow head room for the use of hoists or
overhead cranes. Locate pump on a dry and clean place
so that motor will be protected from moisture and dust.
On closed heating systems place compression tank at

the suction side of the pump. When pump head is less
than 20 feet, it is permissible to connect compression
tank to discharge side of pump.
On open systems, install pump close to liquid supply

and make suction piping as short and as straight as
possible.

A2-FOUNDATION

Effective: September 1, 1982
Supersedes: IS300-4

dated 3/31/68

A-INStALLAtION
A3-PIPING

The foundation -ves to carry the pump weight and
to alorb vibration. Normally, the foundation is made of
concrete block, preferably tied in with the floor or ground.
Make the foundation block about 4" longer and 4" wider
than the bae of the frame. Height of the block may vary
from 2/3 to 1 times the w/dth of the found=t/on (Fig. I).
When foundation is poured, provide a hole near each of
the four (4) corne. To dmplJfy installation and mainte-
nance me lead Anchors. Place the front Anchor about 2"
from the edge of the foundation to dear overhauginca (Fig. 2).

FOUNDATION
WIOTH

TACO BASE MOUNTED PUMPS

(SLEEVE AND BALL BEARING)

Correct piping is of prime importance for the proper
operation and long life of the pump. Stresses induced by.
piping will cause excessive wear of seals, bearings, and
couplings that could ultimately destroy these elements.
Both suction and discharge piping should be suspended

close to the pump connections, so that no pipe weight
rests on the pump. Pipe flanges andpump-anges should
align perfly before connections are made, piping
should never be drawn by force into place.
Thermal epansion of piping requires special attention

on heating installations. If no room is provided for pipe
expansion, stresses are induced in the piping thatwill ex-
ert a load on the pump. Forces created by pipe stresses
can exceed by far the load exerted through pipe and
water weight. Stress forces can distort pump, bend shafts,
wear out seals, and impeller wear rings, and ultimately
burn out bearings. To protect pump from thermal pipe
stresses, provide spring hangers and flexible connectors
that are suitable to compensate for pipe expansion.
( See Fig. 3 ).

Install gate valves on both suction and discharge side
of the pump to allow servicing without draining the sys-
tem. Also provide a flanged nipple ( spool between gate
valve end suction end of the Dump toenable vnll to, ,,,,o

the pump apart without disturbing piping (Fig. 3). In
order to have them easily accessible, the pump and flange
nipples should not be covered with insulation.
un open pumping systems drawing water from a level

below the pump (suction lift install a foot valve with
strainer. On open systems where the pump is located be-
low the suction water level suction head ) install a check
valve in the discharge line close to the pump.

Fig. 2-Fundtion Bolt Fig. 3-Typical Installation-Vertical Piping



A4-PUMP SETTING

When pump is set tm its foundation, make sure t()

have it properly levelled. Place baseplate over foundation

bolts provided for it. plat shims at corners of baseplate

when required and levd with a spirit gauge. Tighten

basqlate firmly t, it finmdations. Check also level t,f

suctiou and discharge flang,.’+:

A-INSTALLATION-Continued

Fig. 3 Typical Installation-Horizontal Piping

It alignment is out (m the sides of the coupling, loosen

the four motor bolts and lightly tap the motor in the di-

rection required. Tighten the four motor bolt and cheek

to make sure alignment was corrected properly.
As alignment in one direction may alter the alignment

in another, be sure to check all alignments made.

AS-COUPLING ALIGNMENT
Proper alignment of pump and driver will assure

trouble-free operation and long life of the pump. Mis-

alignment will cause rapid wear at’ seals, couplings, and

bearings. All pumps are carefully aligned before leaving

the factory. However, experience indicates that alignment

invariably changes in shipping and handling. Therefore,

it is of utmost importance that alignment be checked at

various steps of the installation process, i. e., after level-

ing, after piping, and after first few weeks of operation.

Check alignment by placing a slotted straight edge

across the coupling hah’es at top, bottom, and at the

sides. If any light is seen between the straight edge and

one of the coupling flanges, it means the unit is out of

alignment. Fig. 4

If light is seen at top and bottom position of the

straight edge, alignment is out of height. Usually shims

are placed under the motor feet. Loosen the four motor

bolts, remove or add shims as required tocorrect proper

height. Tighten the motor bolts and check to make sure

alignment was corrected prolxrly.

B1-LUBRICATION

Fig. 4--Coupling Alimt L
A6-CONNECTING PIPING

Piping may rtow be connected to pump. Makesure that

pump and pipe flanges are strictly parallel and proper!.y

spaced for the gasket that will be used. Also check that

pipes are supported properly and do no._._.t rest on pump

flanges. Never draw pipes by force to pump flanges. Re-

check alignme’-------nt after piping connections are made. If

mialignment was caused by piping, it isasign that pilm

stresses distorted the pump. Correct piping to relieve

stresses.

B-PUMP START-UP & OPERATION
Before starting up pump for the first time several item

are to be checked to avoid damaging pump.

Sleeve Bearing pumps a,,. lilltd with (ill at the factory

but s,,me .tl ngnt be lost during shipment. As a matter

,,f lreeauti-n, check oil level before starting up pump.

t’r,per level is at the center -f the sight glass. If oil level

is t(., h,w, remove top cover b’ig. 5) ald refill.

Drain and refill oil well once a year. Initial filling is

Soeon2,, Mobil I)TE Heavy Medium Oil, but any premi-

Boll Bering pumps are grt,ase(l at the lactory.-rease
;11 tml II.,w mt during shipment, so nochecking will be

equired at startup.

R,:grcase ball bearings every two years or 3,000hours

of operation. Initial filling is LUBRIKO-grease, Density

M31, manufactured by Master Lubricants Company,

Philadelphia.
Any general purpose ball bearing grease No. 3 NLGI

(National Lubricating Grease Institute) hardness may

be used.
To grease bearings open side covers Fig. 5 ), slide

um SAE Grade 20 Non-Detergent Motor Oilcan be used.

Motor bearings also might loose oil during shipment.

Check oil level as indicated on motor instruction. Electric

motors have either an oil cup or a pipe plug for filling.

An overflow is located at the side of the bearing area.

Before starting unit, fill motor bearing with an oil can

until oil flows out of overflow.
them about 1/2" to the side and introduce grease thru

tlc opening with a putty knife. Fill grease chamber 2/3
high. Excessive grease causes unnecessary friction and

will overheat bearing. If’bearings run hot after regreas-

ing, stop pump, open side cover, and wipe out excesi
grease. Overheating whl then cease. ..
Motor ball bearings also are greased at the factor’

Grease should be replaced’as indicated by motor mantras"

facturer’s instruction. Normally greasing is reqdred
every two years. On electric motors grease is usually

introduced through a grease fitting with ; grease gun.



Fig. 5-Lubrication Points

B2-MOTOR WIRING & SENSE OF ROTATION
Check wiring of rnolor before starting I, make urc

that connections are wired properly for thc vliage in se.

Overvoltage can burn out motor winding. Check heater

element in magnetic starter to ecthat it i rated the
as the motor.

EATING
FOE

PS $@IEREL CAOE INDUCTION
tor 220 Volt Volt
HP 1750 RPM 50 RPM 1750 RPM 3450 RPM

’A 1.0 .
I 1.4 .7
/ 1.8 .9

3 2.4 2.2 1.2 1.1
3.6 3.4 1.8 1.7

II/ 4.8 4.6 2.4 2.3
2 6.2 5.6 3.1 2.8
3 9.0 8.0 4.5 4.0

5 14.4 13.4 7.2 6.7

7/ 20.0 19.2 I0.0 9.6

I0 26.4 25.6 13.2 12.8
15 39.0 38.0 19.5 19.0
20 51.0 50.0 25.5 25.0
25 62.0 60.0 31.0 30.0
:30 74.0 72.0 37.0 36.0
40 96.0 48.0
50 120.0 60.0

Before attempting to check out sense of rotation of
pump, fill pump with water to provide lubrication of the
seal. Do not operate pump dry for motor checkout.

Next throw the switch and see if direction of rotation
corresponds with arrows on frame of pump. The direc-
tion of rotation is counterclockwise facing the suction end
of pump. Direction of rotation of three phase motors can
be easily reversed by interchanging two ofthethree wires
at the terminal board of the motor. Reversing of single
phase motors is done by interchanging some internal
wires or clamps. Instructions for reversing are found
either on the motor nameplate or inside the motor term-
inal cover.

B3-PUMP START-UP
After you have checked lubrication and wiring you are

ready to start the pump.
Open the gate valve in the suction side and close the

valve on the discharge side. Start motor, wait until unit
has come tu full speed and then open discharge valve
slowly, l)o not run pump for rnorc than at few minutes
with completely shut valves. If system conditions call for
part-time operation against shut valve.,,, in.,,tall a bypass
line from discharge to suctions..

B4-MECHANICAL SEAL
AND STUFFING BOX CARE

Mechanical Seal (See caution below)*

.\h,hanical seals are the most deli,’te component of
ttw pmp. Special care has to be givento them to assure
t, ,’t,ie-free operation.

I, settling element of a mechanical seal consists of a
t.,rl,,ll washer rotating against a stationary ceramic
ring.

Surlaces of both are highly lapped to assure sealing.
Any dirt that penetrates between the two mating parts

will cause a rapid wear of the seal tace and will
ultimately result in seal leakage.
New beating systems are usually contaminated by var-

ious materials such as construction debris, welding slugs,
pipe joint compound, mill scale, etc. It is of utmost im-
portance that such systems be cleaned out thoroughly
before putting pump into continuous operation.
Cleaning of a heating system is simple and asy. First

flush out system with cold water at city pressure to re-
move all loose foreign matter that penetrated into the
system. Afterwards boil out system with chemicals to re-
move dirt adhering to pipes.
Chemicals most commonly used for this procedure are

sodium triphosphate, sodium carbonate, or causticsoda,
but any nonfoaming detergents as used in dishwashers
can be applied.

Fill system with clean water, add cleaning chemicals
1 lb. for every 40 to 50 gallons of water, (or Mfrs.

Instruction start pump and heat up system. Let system
run for a few hours, then drain and refill with fresh
water. Your pumps are now ready for continuus duty.
See caution below .::
Sttlfl’ing bxe are les d.dicatc in operation than me-

clanical seals. No chemic,.l cleaning is necessary as on
mechanical seal pumps, but flushing out with cold water
is beneficial on this type of pump too.
After pump is started up adjust gland of stuffing box

evenly so that it drips from one to three drops of water

per minute. This drip is absolutely essential to prc,,nt
damage to packing and shaft sleeve. It also
overloading of motor. E:Zcessive dripping may cause
air to enter pump under certain conditions.
Sump ofpump should be piped to any convenicnl

sewer or drain. A pipe tapping is provided for this pur-
pose at the side of the sump. Never plug this drain

tapping.

::(’A t’Tl(IN’ The alhtiti.n

systems utili:<tnt TA(’O EqlliIIlll’llt. .,HIIS the war al|ty.



INSTALLATION OF EXTERNAL CIRCULATION TUBE

IMPORTANT
Before f;ling system with water, assemble external circulation
tube to pump casing as follows:

I. Screw nut into body until hand tight.
2. With a wrench continue tightening for about one and one-

half full eddifional turns. (It is not necessary to tighten nut
all the way down)

INSTALLATION OF PUROCELL FILTER

IMPORTANT
I. AHach Filter to the pump by loosening the top bolt on the

frame and casing and slip bracket under bolt and tighten.

2. If Recirculatin9 line is installed remove from frame a,nd
insert this end into inlet of Filter.

3. AHach line from outlet othe filter to seal retainer cap.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920
Llho U S A

Taco (Canada} Limited 1310 Aimco Blvd., Mississauga, Ontario L4W 1B2

Telephone: (401) 942-8000 Telex: 92-7627

Telephone: 416-625-2160 Telex: 06-961179
CoDytlghP 1983 TACO, INC.



NUMBER

REPLACEMENT PARTS

Effective: December 1, 1985
Supersedes: PL300-1

dated: 12/1/84

121 ,.,u 138 PUMPS
1600 SERIES PUMPS

IMPORTANT: When ordering, a/ways specify
part number, part name, and complete mode/
number ofpump.

CARTRIDGE DESIGN PUMPS

121 138 SERIES PUMPS

1600 SERIES PUMPS

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920
LO =n USA

Form No, F304-001 Taco (Canada) Limited 1310 Aimco Blvd., Mississauga, Ontario L4W 1B2

Telephone: (401 942-8000 Telex: 92-7627

Telephone: 416-625-2160 Telex: 06-961179



REPLACEMENT PARTS FOR (-9) AND SERIAL NUMBER CARTRIDGE DESIGN PUMPS

1600 4.25 c N

SERIAL NUMBER CODE

FLANGE TYPE
MOTOR FRAME SIZE

WATER SEAL

BRACKET DESIGN

MATERIAL OF CONSTRUCTION

MATERIAL OF CONSTRUCTION

X O O O O
A CAST IRON PUMP AND IMPELLER (3)
B ALL BRONZE PUMP AND IMPELLER
C CAST IRON PUMP AND BRONZE IMPELLER

BRACKET DESIGN

O X O O O
ALL CURRENT STYLE PUMPS

MOTOR FRAME SIZE*

O O O X O
48 FRAME (1/4,1/3,1/2HP)

2 56 FRAME (3/4, HP)
3 56 FRAME (1 1/2,& 2 HP)
4 56 FRAME (3HP)

Refer to standard motors only. See nameplate for other motors.

WATER SEAL TYPE, ITEM #29 FLANGE TYPE

O O X O O O O O O X
N 1600 170RPNI RE1T N NPT (STANDARD) |
H 1600- 170HRPTUNGSTEN CARBIDE D DIN (EXPORT) |
E 1600- 170ERP CERAMIC

ITEM :#8 REPLACEMENT BODY ITEM #36 REPLACEMENT FLANGE SET I

121 121-018RP 121-018BRP 121 1600-033RP 1600-033BRP I122 11 ",_ 122 11 1600 034RP 1600-034BRP I
131,32,33&381 133-1:_,0RP 133-1508RP 131,32,33 &38
1600 10 111 1610-001RP 1610-0018RP 1600 10 li I 1600-031RP 1600-031BRP I
1602, 1604 N/A N/A 1602’, 16)42 I1612, 14, 15 1614 -001RP 1614 -001BRP 1612, 14, 15 I1616, 18, 19 1618-004RP 1618-004BRP 1616, 18, 19 t600-032RP 1600-032BRP
1620, 22, 24 1634 001RP 1634 001BRP 1620, 22 24
1630. 1632 1630, 162 I1634, 1635 1634, 1635 I1636, 1638 1640 -O02RP 1640 -O02BRP 1636, 1638 1600 174RP 1600- 174BRP I
164’16411 1640,1641 "

Note (1) Wen replacing Item #8 body on 131,132,133,138 and 1600C l& -9, you must also order current style impeller.
Note (2) Body for the 1602.& 1604 are no longer available. Consult factory.



ITEM#15 REPLACEMENT BRACKET
ITEM # 161

PUMP MOD. NO. GASKET KIT

121,122
1600,10,11
1602,1604
1612,20,30
131,132
1615"
133,138
1614,22,24
1632,34
1635"
1616,36
1619"
j 38,.4o,

CAST RON
1600- 155RP

1600 175RP

NA

MOTOR FRAME SIZE (48)

BRONZE
1600- 156RP

1600 176BRP

N/A

per’motor frame sze code in serial number.

MOTOR FRAME SIZE (56)

IRON
NA

BRONZE
NA

1604 023RP
1604 023RP
1604 023RP

1604 025RP

1604 025RP

1604 024RP
1604 024RP
1604 024RP

1604 026RP

1604 026R P

1600 -050RP

1600 050RP
1618 006RP

ITEM #25 REPLACEMENT IMPELLER ASSEMBLY

PUMP NO. (-9) PUMPS CURRENT PUMP NO. (-9) PUMPS CURRENT
121,122
131
132
133
138
1600
1602
1604
1610
1611"
1612
1614
1615"
1616
*When

121 142BRP
131 075BRP
132 063BRP
133 075BRP
138 037BRP
1600- 179BRP
1602 025BRP
1604 028BRP
1610 019BRP

N/A
1612 019BRP
1614 018BRP

N/A
1616 002BRP

121 142BRP
1630 023BRP
1630 022BRP
1632 022BRP
1634 023BRP
1610 020BRP

N/A
N/A

1610 019BRP
1611 -001BRP
1612 -0198RP
1614 018BRP
1615 001BRP
1616 002BRP

DIA.
-9 CUR

4.30 4.30
4.80 4.40
5.20 4.90
5.75 5.65
6.25 6.15
4.75 4.50

5.500
6.200
4.750

5.750
6.350

7.100

1618
1619"
1620
1622
1624
1630
1632
1634
1635"
1636
1638
1640"
1641"

1618 001BRP
N/A

1620 022BRP
1622 0206RP
1624 040BRP
1630 022BRP
1632 022BRP
1634 023BRP

N/A
1636 001BRP
1638- 001BRP
1640- 001BRP

N/A

N/A
1619 001BRP

N/A
N/A
N/A

1630 022BRP
1632 022BRP
1634 023BRP
1635 001BRP
1636 001BRP
1638 001BRP

N/A
1641 001BRP

DIA.
-9 CUR.
7.900

5.100
5.850
6.5OO
4.900
5.650
6.150

6.400
6.900
7.900

ordering, please advise diameter of impeller.

ITEM #31 REPLACEMENT MOTOR ASSEMBLY*

HP 115/60/1 115/230/60/1 200/60/3 230/460/60/3
1/4
1/3
1/2
3/4

2
3

121 151RP
131 143RP

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

132 096RP
133 119RP
138 119RP
1636 013RP
1638 012RP

N/A

121 -148RP
131 115RP
132 --066RP
133 140RP
138 148RP
1636 019RP
1638 015RP
1640 013RP

When ordering other than standard, refer to nameplate, then consult factory.

121 137RP
131 -137RP
132 097RP
133 134RP
138 142RP
1636 010RP
1638 010RP
1640 010RP

ITEM #34 SHAFT SLEEVE 1600-205
ITEM #56 COUPLER 1624-053RP
ITEM #56 COUPLER 1624-041RP
ITEM #111 RUBBER INSERT 1624-004RP
ITEM #111 RUBBER INSERT 1624-020RP
ITEM #111 RUBBER INSERT 900-512
ITEM #269 CARTRIDGE ASSY. 1600- 160RP

All -9 and Serial Number Pumps.
All Inline Pumps 1/ thru 2 HP.
All Inline Pumps 3 HP.
All 4J Couplers.

All 3J Couplers.

All 5J Couplers.

All -9 and Serial Number Pumps.



REPLACEMENT PARTS FOR OLD STYLE PUMPS AND CIRCULATORS

"121+122-3-7; 131, 132+133-3-6; 131+2; 1600, 1602, 1604, 1610, 1612, 1614, 1620, 1622, 1624, 1630, 1632,

1634-1+-C1.

ITEM # 8 BODY
ITEM #25 IMPELLER AND SHAFT ASSEMBLY

ITEM #29 SEAL KIT

ITEM #31 MOTOR ASSEMBLY
ITEM #36 FLANGE SET

ITEM # 56 COUPLER

ITEM #111 RUBBER INSERT
ITEM # 161 GASKET KIT

Same as -9 and Serial Number Pumps.

No longer available. Must purchase Item #74 Modern-
ization Kit listed below, Plus -9 IMPELLER

Part No. 1600 055RP

Same as -9 and Serial Number Pumps.

Same as -9 and Serial Number Pumps.

Same as -9 and Serial Number Pumps.

Same as -9 and Serial Number Pumps.

Same as -9 and Serial Number Pumps.

ITEM #74 MODERNIZATION KIT*

PUMP NO. MOTOR FRAME SIZE (48) MOTOR FRAME SIZE (56)

121,122
131,1322
133,138
1600,1610
1602,16042
1612.16202
16302
1614,1622
1624,1632
1634

CAST IRON
121 154RP
131 144RP

N/A
121 154RP
131 144RP

N/A
N/A
N/A

BRONZE
122 002RP
132 145RP

N/A
122 022RP
132 145RP

N/A
N/A
N/A

CAST IRON
N/A

133 147RP

N/A
133 147RP
133- 147RP

BRONZE
N/A

138- 153RP

N/A
133 147RP
138 153RP

Note (1) When replacing 1/3or 1/2 HP 56 Frame (old) motor with a new 48 Frame motor, adapter kit #1600- 194RP must be ordered.

Note (2) Select modernization kit per motor frame size. Select impellers per selection chart on previous page, under --9 column

*Change



NUMBER

PL300-2.3

REPLACEMENT
PARTS
LIST

Effective: June 1, 1983
Supersedes: P L300-2.3

dated 2/1/81

FOR FOLLOWING MODEL NUMBERS:
BMorCC: 2-8 21/2-8 -10 3-8 & 4-6
BM or CC: 2008 2010 2012 2508 2510 3008 & 4006
SB or BB: 2008 2010 2012 2508 2510 3008 & 4006

WHEN SELECTING AND ORDERING PARTS, ALWAYS REFER TO SERIAL NUMBER ON NAME PLATE
Example-

FLANGE SIZE

NOMINAL IMPELLER DIAMETER

ACTUAL IMPELLER DIAMETER

2008 7.9 B5B2

FRAME SIZE & STYLE

MATERIAL OF CONSTRUCTION

SEAL OR PACKING DESIGN

BASIC PARTS FILTER KIT (900-1)
Repl. Cartridge for above (900-439)
Filter Cap Gasket (900-783)
All items above not shown on this sheet.

Item No.
No. Rld.

2 8

3

4

5

6

7

8

16 4

17

34

66

222

275 2

PART NO. PER PUMP SIZEDESCRIPTION
2-e 2-12 3-e 4-s
200e 2012 300e 400S

Suction Cover 920-003 884-003 93403 938-003
Suction Cover Bolts

Suction Cover ’0’ Ring

Impeller Bolt (SS}

10-216

912-005

10-211

868-004
10-216

912-005

10-230

918-005
10-257 10-259 10-257 10-257

Impeller Washer 926-004 926)4 926X)4 926-004
Impeller 920-002 884-002 934-005 938-002
Impeller Key (SS)

Casing

13-104A

920-001

10-201

16-102

90044

9OO-O53

900-798

Casing Bolt

Drain Plug

Slinger Ring

13-105A

88401

10-201

16-104

9O0-053

900-566

900-798

900-728

2 -| 2 -IO
250l 2510

92803 922-003

10-216 10-211

91205 862-O05

10-257 10-257

926-004 926-004

92802 922-002

13-104A 13-104A
928)01 922-001

10-201 10-201

16-102 16-102

900-044 900-044

900-053 900-053

900-566 900-566

900-798 900-798

900-728 900-728

be ordered with each casing.

Belleville Washer

Fiing

13-104A

93401

10-201

16-102

900-044

900-053

900-566

900-798

900-728

Fitting

276 Tube 900-728
(1) Throttle Bushing (Item 10),found in Seal Section, must

13-104A

938-001

10-201

16-102

900-044

900-053

900-566

900-798

900-728

REMARKS

Add ’B’ for Brz.

3/8-16xi 1/2 SS

Add ’B’ for Brz.

Add ’B’ for Brz.

3/8-16x1-1/8

3/8 NPT

F304-004
Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taco (Canadal Ltd. 3090 Lenworth Dr re, M .issauba, Ontario Telephone: (416) 625-2160 Telex: 06-961179



FRAME SIZE & STYLE 0000-00-XX00

B1

B2

B3

B6

BALL BEARING OESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

SLEEVE BEARING DESIGN:

Update pump with 840-124R.P Complete Frame Assembly. Please furnish’all name-
plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

Update pump with 840-124RP Complete Frame Assembly. Please furnish all name-
plate data to insure proper updated nameplate.

B4 CLOSE COUPLED (CC)

NEMA NEMA
FRAME FRAME
Size "T" Size "U"

48

56

143 182

145 184

182 213

184 215

213 254

215 256

254 285

256 286

284

ITEM 13 ITEM 15 ITEM 15 ITEM 15 ITEM 15
FR. BOLT PUMP FR. PUMP FR. PUMP FR. PUMP FR.
Pert No. 1750 "T" 3450 "’T" 1750 "U" 3450 "U’"

10.201 920-004 920.004

10-201 920-004 920-004

10-201 920-004 920-004

10-201 920.004 920-004 920)04

10-223 928-004 928-004 928-004

10-223 928-004 928-004 928-004

10-223 928-004 928-004 928-004 928-004

0.223 928-004 928-004 928-004 928-004

10-223 928-004 900-126

10-223 928-004 900-126

10-223 900-126

B5 BALL BEARING DESIGN:

Item No. No. Req. DESCRIPTION

74 Frame Assembly (complete)

PART NO. REMARKS REMARKS

840-124RP

15 Frame 840.111

42 Shaft 840.113 Add SS for Stainless Steel

50 Bearing Plate Gasket

52 4 Bearing Plate Bolt

59 2 Drain Plug

63 Ball Bearing

82 Ball Bearing

191 Retainer Ring

289 Bearing Cover Plate Assembly

290 2 Lubrication Fitting

840.123

10.230 3/8 16 x

16-111C 1/8 NPT Brass

840-114

840-071

15-105

840-120

15-200

820-368297 End Cap



SEAL OR PACKING DESIGN 0000-00-00X0

MECHANICAL SEAL

PACKING

3 10 21 20 23 24

TYPE B STANOARD. TYPE D HI-TEMP. TYPE P PACKED. TYPE E CERAMIC.

Item
No.

3

9

10

20

21

22

23

24

28

29

91

30

32

35

67

2

2

"1

4

DESCRIPTION
SEAL OR PACKING DESIGN

Type ’B’ Type ’D’ Type ’P’ Type ’E’

’O’ Ring See Page

Impeller Spacer 900-026RP 900-026RP Not Used 900-026RP

Throttle Bushing 9204316 920-016 920-008 920-016

REMARKS

Sleeve Gasket

Sleeve 900-027BRP

920-007RP

WATER SEAL KIT 840-128BRP 840-128DRP Not Used 840-128ERP Incl. Items No. 28, 29, 35 & 67

Retainer Cap Bolts 10-200 10-208 10-208 3/8 16 x 7/8

Seal Retainer Cap 920-020 9204320 920-020

900-087RP

900-027BRP

920-007RP

900-024RP

920-006

920-007RP

Water Seal 900-215RP

900-027BRP

920-007RP

Packing Set 900-241RP

Studs 900-029

Filler Ring (Not shown) Not Used Not Used 900-030

Gland 920-015 Add ’B’ For Bronze

Hex Nuts 12-129 3/8 16

Retainer Cap Gasket 920-014RP 920-014RP 920-014RP



MOTOR PARTS NOT PART OF SERIAL NUMBER
-Motor Frame Sizes Must be Specified When Ordering Parts Shown Below-

Item No. MOTOR FRAME SIZE (NEMA STD.) "T"
No, Reqd. DESCRIPTION

143"145T 182T l14T 213T 215T 254T 2S6T 284T 214TS 286TS
REMARKS

65 Base Plate (1) 820-957 820-957 820-957 840-418 840-418 840-418, 840-418 84.0-419 840-419 Q40-419
77 2 Spacer 84098 840-003 840-004 840-005 840-006 840-041 840-040 N/A N/A N/A
78 2 Frame Spacer N/A. N/A N/A N/A N/A N/A N/A 840-106 840-106 840-106
56 Coupler 900-193 900-206 900-206 900-195 900-195 900-197 900-197 900-538 900-197 900-199
38 4 Mtr. Lck. Wshr. 14-104 N/A N/A N/A N/A N/A N/A N/A N/A N/A 5/16
38 4 Mtr. Lck. Wshr. N/A 14-101 14-101 14-101 14-101 N/A N/A N/A N/A N/A 3/8
38 4 Mtr. Lck. Wshr. N/A N/A N/A N/A IN/A 14-100 14-100 14-100 14-100 14-100 7/16
62 4 Frm. Lck. Wshr. 14-102 14-102 14-102 14-102 !14-102 14-102 14-102 14-102 14-102 14-102 1/2
13 4 Mtr. Hx. Hd. Bit. 10-254 N/A N/A N/A N/A N/A N/A N/A N/A ,N/A 5116-18x1
13 4 Mtr. Hx. Hd. Bit. N/A 10-221 10-221 10-22t .10-221 N/A N/A N/A N/A IN/A 3/8- 16x11/4
13 4 Mtr. Hx. Hd. Bit. N/A N/A N/A N/A N/A 10-209 N/A N/A N/A IN/A 7/16-14x 11/2
13 4 Mtr. Hx. Hd. Bit. N/A N/A N/A N/A N/A N/A 10-202 10-202 10-202 10-202 7/16-14x1
61 4 Fr. Hex. Hal. Bit. 10-238 10-238 10-238 10-238 10-238 10-238 10-238 N/A N/A N/A 1/2-13xl-5/8
61 4 Fr. Hex. Hd. BIt. N/A N/A N/A N/A N/A N/A N/A 10-217 10-217 10-217 1/2-13x21/2
79 4 Spr. Hx. Hal. Bit. 10-230 10-230 10-23’0 10-230 10-230 N/A N/A N/A N/A N/A 3/8-16x
55 Coupler Key 13.100 13-100 13-100 13-100 13-100 13-100 113-100 13-100 13-100 13-100 1/4xl/4x11/2
47 Coupler Guard 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796 820-796
48 4 CG. RdHd. Scw. 10-400 10.400 10-400 10-400 10-400 10.400 10-400 10.400 10.400 10-400 1/4-20x3/8
111 Coup, Insert 900-512 900-512 900-512 900-513 900-513 900-514 1900-514 900-515 900-514 900-515

(1) Add "A" to base plate number when coupler guard is to be u.ed.

MATERIALS OF CONSTRUCTION--- 0000-00-000X

DESCRIPTION
1

STANDARD
CONSTRUCTION

2
BRONZE
FITTED

3
ALL

BRONZE

4
ALL
IRON

REMARKS

Wear Ring Bronze
eal Retainer Cap Iron
Packing Gland Iron
Throttle Bushing Bronze
Sleeve Stainless Steel

Shaft Steel

Bronze Iron Add Suffix ’B’ for Bronze
Bronze Bronze Only When Required
Iron Bronze Iron Add Suffix ’B’ for Bronze
Iron Bronze Iron Add Suffix ’B" for Bronze
Bronze Bronze Iron Add Suffix ’C’ for Iron
Stainless Steel Stainless Steel Stainless Steel

Steel Steel Steel Add ’SS’ for St. Steel

ton BronzeImpeller

Casing Iron Iron Bronze Iron Add Suffix ’B’ for Bronze
Suction Cover ton Iron Bronze Iron Add Suffix ’B’ for Bronze



NUMBER

IS-100-1.3

INSTRUCTION
SHEET

Effective: May 1, 1981

Supersedes: IS 300-1-1
dated 11/25/68

Rant ID. No. 001-322

1. Motor and bracket have been properly lubricated
at the factory and should not require additional
lubricant. Before starting, check oil level in
bracket thru sight oil gauge. Level should be be-
tween top and center of window. If, for some
reason, level is .below center of window, :see in-

.s.tructions on oil well cover."

PUMP SERVICING INSTRUCTIONS- NOS.

121-7 1600-1 1620-1
122-7 1602-1 1622-1
131-6 1604-1 1624-1
132-6 1610-1 1630-1
133-6 1612-1 1632-1
138-2 1614-1 1634-1

ITEMS TO CHECK BEFORE STARTING

2. Check motor and power supply for proper wiring
connections and voltage. If motor is damaged due
to improper wiring hook-up, guarantee is void.

3. The casing is rotatable and may be installed in a
vertical or horizontal pipe. The motor and bracket
must be hprizontal in. al| casp wit. nil well cover
eing the ceiling-

LUBRICATION

e- Motor is well oiled before shipment in accord- Pump- (For best results TACO-LUBE #12 is recom-
ante with manufacturer’s recommendation and should mended. Maintain oil level at all times within limits
not require any oil upon arrival. When oil is required,
foUow instructions attached to the motor end shield specified on oil well cover.

plates.

MOTOR ALIGNMENT
All circulator motors are aligned within required
tolerances when shipped. They normally do not re-
quire any attention. If due to rough handling the
motor base becomes bent, loosen screws connecting

east iron and steel sections of the motor base and
place shims between the two sections until the motor
shaft is properly aligned with the pump shaft.

TO REPLACE WATER SEAL AND/OR IMPELLER

I. Stop pump and close suction and discharge valves.
2. Drain water from casing.
3. Remove pipe plug on opposite side of oil gauge

and drain oil (water may have gotten into oil reser-
voir).

4. Remove motor assembly from bracket.
5. Remove bracket from pump body. Loosen set

screw and pull out pump end of drive coupling. DO
NOT BEND SHAFT.

6. Remove oil well cover, loosen set screw in inside
Thrust Collar and while holding Thrust Collar, re-
move Impeller and Shaft, Thrust Washers and
Thrust Collar.

7. Clean bearings and bracket and inspect for possible
damage. Clean sight oil gauge.

8. Remove stationary seal from bracket, clean recess
and apply a film of light oil to OD of new station-
ary seat rubber cup, press firmly in place with
thumbs. Be certain it is "’bottomed" equally, other-
wise it might leak.

9. Gently remove old seal parts from shaft with a ro-
tating motion and clean entire shaft with soft clean
cloth (Do not use much pressure). Drop new sprifig
and holder onto the shaft.

10.Apply a good film of oil, from the very end of the
shaft right down to, and slightly beyond the end ol
the spring. With the seal in the palm of the hand
(seat facing the hand) and with an oscillating mo-
tion, press seal over end of shaft then down to free
length of the spring. Line up seal, spring and spring
holder.

I.Thoroughly clean both seal faces with a soft clean
cloth.

12. Remove set screw from Thrust Collar. Apply a
film of oil to each side of Thrust Collar, then place
a Thrust Collar Washer on each side of the Thrust
Collar with the LIGHT COLORED (Cadmium

13.

14.

15.

16.

Plated) SIDES facing the Thrust Collar. While
holding this 3 Part Assembly (Thrust Collar and
two Washers) in the oil reservoir with grooves on
ODot Collar tacing the Impeller, slide Impeller
and Shaft into bracket so that hole in Shaft is
directly in line with screw hole in Thrust Collar.
Insert and tighten set screw until it bottoms in the
hole in the shaft, then turn back 1/16 of a turn.
This automatically adjusts the spring tension on
seal. THIS LAST OPERATION MUST BE AC-
COMPLISHED IMMEDIATELY AFTER OP-
ERATIONS I0 AND II. IF TOO MUCH TIME
ELAPSES, THE OIL MAY BE SQUEEZED
OUT FROM UNDER SHAFT SEAL, PRE-
VENTING THE RUBBER PART OF SEAL
FROM SLIDING ON SHAFT WHICH IS NEC-
ESSARY WHEN PERFORMING OPERATION
12.
Re-assemble motor and coupling assembly to
bracket and bracket to casing, making certain that
casing gasket is in good condition and properly lo-
cated. Engage teeth of rubber coupling insert with
those in the metal ends. Bring all three parts .o-
gether, then back off one end about 1/32’" ::nd
tighten. Do not squeeze rubber insert, some p,mp
sizes use A "’FIGURE-B- shaped one piece cou-
pler. Install without stretching or compressing.
Open valves in suction and discharge lines and vent
air thru vent holes, il provided. Start motor for
TWO SECONDS, then stop and inspect for water
leaks. If any leaks occur, one or more previous op-
erations must be repeated.
It no leaks occur, re-fill oil reservoir as previously
indicated under LUBRICATION-PUMP and re-
place oil well cover.

Start pump and again check for leaks. (Note: If
pump is operated longer than 30 SECONDS with-
out being primed, the mechanical seal could be
damaged).

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taco (Canada) Ltd. 3090 Lenworth Drive. Mississauga, Ontario Telephone: (416) 625-2160 Telex: 06-961179





NUMBER

IS-100-2.2A

INSTRUCTION SHEET

Effective: May 1, 1983
Supersedes: IS100-2.2A

dated 8/1/81

TACO REDUCING
VALVE .PRESSURE
REGULATORS
INSTRUCTIONS FOR INS ,ALLING

FEEDWATER PRESSURE

ASME
RELIEF VALVE

INSTALLATION DIAGRAM

SUPPLY

DUAL CONTROL SERVICE

The installation of a separate Feed Water Pressure
Regulator and an ASME Pressure Relief Valve
provides the dual service accomplished by a dual
control Hot Water Heating Regulator (see reverse
side) and, in addition conforms to the ASME
requirements for low pressure heating boilers.
(Many state and local regulations are based on
ASME boiler codes.) Where local or state codes
are in effect, installations must be in compliance.

*The use of a low water cut-off is strongly recom-
mended for protection against a low water level
condition in the boiler which could result from
continuous firing should controls become inoper-
ative or a break occur in the return piping.

FEED WATER PRESSURE REGULATORS

DRAIN

MINIMUM
SAFE WATER
LEVEL

HOT WATER :
BOILER GATE TYPE

DRAIN VALVE

These regulators must be installed in the cold water supply line to the boiler and in a horizontal position. W1ten piping is
reedy to receive the regulator, flush out the supply pipe to clear it of chips scale, dirt, etc. before installing regulater. Install
regulator with the supply line connected to the inlet. Install a shut-off valve ahead of the regulator. Regulator i set to
feed water at approximately 15 Ibs. pressure. To readjust regulator, follow instruction No. 7 on reverse side of this sheet.
These regulators have a strainer screen which should be removed and cleaned at least twice a year.

SERIES WITH FAST FILL AND PURGE LEVER
These valves are equipped with a unique and simple "fast fill and purge lever" which permits rapid filling of the
system and sustained flow for air purging.

This advanced design incorporates a removable "push" rod which is actuated by the position of the "purge lever." When
the lever is raised to the vertical position, it presses the "push" rod down which manually forces the valve wide open for
maximum flow. Returning the lever to its normal position releases tension on the rod permitting the valve to maintain
normal pressure in the system automatically.

LOW WATER CUT-OFF -Install a low water cut-off so that the raised line "ast on float chamber body is on a level with the top of the boiler. Top of
switch box should be reasonably level. Piping to the top and bottom float chamber connections should conform to that
shown on installation diagram. Keep the float chamber clean by periodically opening the valve below the float chamber to
flush out mud and sediment. Do this at least once each month.

IMPORTANT:

When water main pressure exceeds 100 Ibs. or is variable, a domestic service type water pressure reducing valve should also
be installed in addition to this feed valve regulator. This reduces the pressure for accurate, longer life feed valve performance,
as well as providing quiet, economical service pressure to the domestic fixtures.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Idand 02920 Telephone: (401) 942-8000 Telex: 92-7627

Tao (Cansde) Ltd. 300 Lenworth Dit,e, Missimu, Ontario Telephone: (416) 625-2160 Telex: 06-961179

F102-006



TACO HOT WATER
HEATING DUAL CONTROLS

INSTRUCTIONS FOR INSTALLING

8

These TACO DUAL CONTROLS
must be installed in the cold water

supply line to the boiler and in a
horizontal position above the top
of the boiler as shown on diagram.

When the piping is ready to receive

the Regulator, flush out the supply
pipe to clear it of chips, scale, dirt,
etc. before installing the Regulator.

Install the "Regulator" with the
supply line connected to the inlet.

Install a shut-off valve ahead of
the Regulator.

Connect a pipe from the "DRAIN" tapping in the relief
valve to above some convenient open drain such as a
floor drain or set tubs. Always obey local regulations.

Do not install a valve of any kind in this line. This
drain must always pitch down from the regulator.
No portion of the drain line should be above the
regulator. Drain pipe must not be smaller than the
drain tapping provided. The relief valve is non-adjustable
and set to relieve at 30 Ibs.

INSTALLATION DIAGRAM

EXPANSION
TA

"- TO RADIATION____
HOT WATER
BOILER

DUAL CONTROL
HOT WATER

HEATING REGULATOR

-.’COCD WATER

DRAIN
This dram must
always extend down.

RETURN

IMPORTANT
Please Note Footnote at Botto
of Reverse Side of This Sheet

To fill the ’system, open the shut-off valve ahead of the Regulator. This valve must always be kept open when the
system is in operation. Water will flow intq the system until it is full and under pressure.

The pressure reducing valve of the Regulator is set to deliver water to the boiler at approximately 15 Ibs. pressure.
This pressure is sufficient for a 3-story building.

To reset the reducing valve for higher, pressure (when the pressure is not sufficient to lift the water to ,highest
radiation), calculate the number of fee’from the regulator to the top of highest radiation. Multiply this by .43
and add 3 Ibs. This will give the pressure needed to raise the water to the highest radiator and keep it under pressure
loosen lock nut. Turn adjusting screw clockwise slowly until the gauge indicates the pressure calculated. Then
lock adjustment.

The regulator screen should be cleaned at beginning of each heating season.

The air cushion tank sometimes becomes filled with water (waterlogged). This is usually indicated by dripping of the
relief valve when the burner is running. To recharge with air, close gate valve between tank and system and open
gate valve in drain pipe. Allow tank to completely drain (this requires from 10 to 15 minutes), then close drain
valve and open valve between tank and system.



NUMBER

IS-400-1.1(281)

INSTRUCTION SHEET

Effective: March 1, 1981
Supersedes: IS400-2-1

dated 7/30/76

AIR

CONTROL

Select proper size based on flow (GPM) thru System

Taco Air Control

Less Strainer

AC2
AC25
AC3
AC4

Maximum Flow

GPM

80
130
190
330

AC5 550
AC6
AC8
ACIO
AC12
AC14
AC16
AC18
AC20

900
1500
2600
3400
4700
6000
8O00
10000

Taco Air Control

With Strainer

AC2F
AC25F
AC3F
AC4F
AC5F
AC6F
AC8F
ACIOF
AC12F
AC14F
AC16F
AC18F
AC20F

2--Install Air Control in Supply Line between boiler and pump(s) as indicated in
Diagram on reverse side.

3 Install Expansion Tank (s) as close to Air Control as possible with horizontal pipe
(if any) pitching up fo tank.

4-- If a shutoff valve is installed in Expansion Tank line, use a Gate Valve and make
certain it is fully open when system is in operation.

connection for a Vent is provided at the top of the Air Control.

When the system is first filled, all you have to do is Vent heating units and high
points if necessary for quick "filling. Thereafter, any entrained air is separated con-
tinuously as water is pumped /hru the Air Control.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Taco (Canada) Ltd. 3090 Lenworrh Drive, Mississauga, Ontario Telephone: (416) 625-2160 Telex: 06-961179



AIR CONTROL

TACO ASME
EXPANSION

TANKS

II

I/4 CONN.
FOR

FROM BOILER
OR CONVERTER TACO

AIR
CONTROL

TACO
REDUCING VALVI

COLD WATER
SUPPLY

TO SYSTEM



Instruction Sheet

Heat Exchangers

INSTALLATION

1. Allow sufficient clearance for removal of tube bundle.
2. After initial staff and run at operating temperatures and pressures, shut down and tighten head

bolts.
3. Make certain that tubing is full of water before introducing steam or hot water into shell,

otherwise flashing or noise may occur.

CLEANING

Shell and tube bundle should be flushed out periodically. If cleaning is necessary, remove head and
bundle to clean inside of shell and outside of tubes. Replace gaskets if necessary.
If unit is installed in a hard water area, inside of tubing can be cleaned as follows:
I. Break water connections and plug bottom opening.
2. Fill the tubes with a solution of I part muriatic acid to 10 parts of water and allow to stand

for 2 hours:
CAUTION: A longer period may cause damage to the copper tubing.

3. Drain off and flush thoroughly with clean water.
4. Re-assemble unit.

NOTE

Commercially available cleaners may also be used,

REPLACEMENT PARTS

When ordering replacement parts specify

1) Complete Model Number
2) Date of Manufacture
3) Special Materials if Required

Normally, the only replacement parts required would be:
I Tube Bundle

Set of Gaskets
NOTE: When ordering replacement tube bundles care must be take to insure correct construction
and proper materials. Units manufactured prior to 1974 should have the prefix RUX.
Example: A replacement bundle for a BI0212-L built in 1970 would be a RUXI0212-L.
Replacement heads are also available if required.

(!uali  Throuc h Design COMPARE.
TACO, INC. 1160 Cranston St, Cranston. RI 02920 (401) 942-8000 Telex: 92-7627 Ccv,gt
TACO (Canada) Ltd. 3090 Lenworth Drre. Mississauga. Ontario, Canada Telex 06-964179 TACO NC

Form No. F:E)2-O01 Effective ,5/1/81 Supersedes IS200-1





META AIR
SUBMITTAl 8CHI=DU/E

SUBMITTED BY: Homan & lof, Inc. 23-23511 DATE: 12/4/86

ARCHITEcT:PROJECTNAME & LOCATION Rep!ace Ar Coc1ci SYSr-e,==EER:NeIvev & Camp Ieme

CONTRACTOR:. Kmston P1ubL, & KeatLnF; Co. CONTR. P.O. NO. ’3312

Area
Served )DDRT.. Size Qty. C.F.M.

AS7? 5000-APD-M6 6" 2 1

-710 50- 8" i 2

-710 5-M6 i0’ 2 250

-710 V4D 66 4 750

-710 V40D 66 i 9

34 I

Accessor;ies/Remarks
OBD, T-Bar, 2’x2’

/

Patte and Vol,m Control

OBD, Extractor

with Birdscreen & Mill Fini= h

METAL INDUSTRIES, INC. M*I CLEARWATER, FLORIDA





AIR OISTRIBLJTION SUBMITTAL

RIL

s2

R2S

R2L

sc

RC -A

RCoB

RC-O

R3L

R3S

s4

R4-A

R4-B

R4 -C

R4-D

R4 -E

"S* PREFIX.SQUARE SHAPE.
"R’PREFIX RECTANGLE SHAPE.

ALL AIR PATTERNS ARE iN

3" INCREMENTS.

NOTE: SPECIFY "X" DIIVNSION.

OVERALL PANEL" T-BAR SPACING- ’V4’
(SEE NOTE 7)

’-----NECK SIZE. LISTED

NOTE 42 ". |

LAY-IN PANEL

SEE|
NOTE 63

NOTES:
I. CONSTRUCTION: FRAME OF ALUMINUM MATERIAL .055.
BLADES OF ALUMINUM MATERIAL .0.50 THICKNESS.

2, FINISH: SATIN ALUMINUM ENAMEL,

3. MOUNTING: DIFFUSER CORE REMOVABLE FOR CON-
CEALED MTG, BY RELEASING SPRING-LOADED CORE
LATCHES (4 PER UNIT)-NO TOOLS REQUIRED.

4. DAMPER: MODEL D-50BD FURNISHED WHEN SPECIFIED,
(SEE DWG, NO.6002.) DAMPER SNAPS INTO DIFFUSER
COLLAR THROUGH FACE-NO TOOLS REQUIRED.

5.DUCT FABRICATION: DIFFUSER NECK DIM, VARY SLIGHTLY.
THEREFORE DUCTS MUST BE FABRICATED TO SPECIFIED
NOMINAL SIZE,, I.E., 9"X9" NECK SPECIFIED-DUCT D.
9"X9’.’ SERIES 5000 UNITS ARE MOUNTED WITH DUCT
OUTSIDE OF NECK,

6, DIMENSION INDICATES: DISTANCE TO BOTTOM OF
DUCT SHOULD BE MAINTAINED AS CLOSELY AS
POSSIBLE.

7. DIF’FUSER NECK: MUST BE 6" LESS
THAN SPECIFIED T-BAR MODULE SIZE.

8. 42"X 42"FOR 48"X 4’ TILE SIZF
MIN. SIZE 6"X 6" FOR i2"X 12’ T!LE 3iZE.

SERIES 5000
MODEL M-6

DIRECTIONAL AIR DIFFUSER

WITH "D-6 08 DAMPF.

lY: JG CHK’D. BY: KR
12 FEB 1970 DWG. NO. 1010-2

JOB NAME:

LOCATION:

ARCHITECT:..

ENGINEER:

CONTRACTOR

SUBMITTED BY:

METAL INDUETFII| INr. Clearvecer. Floricle





AIR DISTRIBUTION SUBMITTAL

DEFLECTION

OTAJL. A DETAIL B

NOTES:
I. CONSTRUCTION: FRAME OF HEAVY DUTY EXTRUDED ALUMINUM MATERIAL .045 THICKNESS.DEFLECTING BARS OF EXTRUDED ALUMINUM MATERIAL .160 TAPPERED TO A SEMI-AIR-FOIL SHAPE.2. FINI____: SATIN ALUMINUM ENAMEL.
3. MOUNTING UNIT..,dMOUNTING SCREWS FURNISHED.
4. _DAMPER i-OPPO,D BLADE DAMPER FURNISHED WHEN SPECIFIED. FOR DETAILS OF DAMPER

CONSTRUCTION[SEE DRAWING NO. 6005.
5. ---.--.--FRAME: GA,KETED TO PREVENT AIR LEAKAGE AND MINIMIZE SMUDG/NG.
6. DUCT FABRICATION: UNIT COLLAR OR NECK DIMENSIONS VARY SUGHTLY, THEREFORE DUCTS MUSTBE FABRICATED TO SPECIFIED NOMINAL SIZE, I.E., 14"X6" SPECIFIED, DUCT I.D.

MODEL V4004 OR V4004D
DOUBLE DEFLECTION
SlOEWALL SUPPLY

[] MODEL V4004 (GRILLE: NO DAMPER

.*VN |Y: JG | CHK’D. BY: KR
3 APR 1970 [ DWG. NO. 4010

SUBMITTED BY;

METAI.*AIR| MEI’AL INOUrl:ilB INC ,learwet;er, Fica-icle





AIR DISTRIBUTION SlUBMITTAL
I;"-"’C’:CEILING OPENING WIDTH’--’,

1 HANGER BRACKET

- DUCT MUIT BE

HORIZONTAL VERTICAL HORIZONTAL
AiR DEfLECTiON PATTERN8

NOTEs:
1. MATERIAL: DIFFUSERS ARE CONSTRUCTED OF HIGH GRADEALUMINUM EXTRUSIONS, 363.T5 ALLOY.2. FINISH: STANDARO FINISH IS SATIN ALUMINUM ANODIZED ON ALLPOSEO FACE SURFACES WITH BLACK PATTERN CONTROLLERS (SPEC-IFY SAB). AN OPTIONAL FINISH OF OFF WHITE WITH BLACK PATrERNCONTROLLER IS AVAILABLE AT NO ADDITIONAL COST (SPECIFYOWBL
AJR PATI’ERN CONTROLLER: EACH SUPPLY SLOT OF THE OIFFUSER ISFURNISHED WITH A LATERALLY ADJUSTABLE AIR PATI’ERN CON-TROLLER WHICH CAN ADJUST THE DISCHARGE AIR PATTERN A FULL180" WITHOUT CHANGING THE NC LEVEL, THE STATIC PRESSURE RE-SISTANCE (Ps), EFFECTIVE OUTLET AREA (Ak)o OR THE FACE AP-PEARANCE OF THE DIFFUSER. PAn’ERN CONTROLLERS ARE DIMEN-SIONALLY SHORTENED TO ALLOW ACCEss TO THE HANGER SCIEWSTHROUGH THE DIFFUSER FACE, AND SLIDING COVER STRIPS AREFURNISHED TO PRESERVE THE ONE PIEC APPEARANCE OF ]’HECONTROLLERS.

4. VOLUME CONTROL: EACH SLOT OF THE DIFFUSER IS FURNISHEDWITH A SPRING LOADED SINGLE BLADE VOLUME DAMPER WHICH ISACCESSI8LE THROUGH THE DIFFUSER FACE.5. SECTION ALIGNMENT: EACH SLOT OF THE DIFFUSER IS EQUIPPEDWITH A KEYWAY TO INSURE POSITIVE ALIGNMENT OF MULTIPLE DIF.FUSER SECTIONS IN CONTINUOUS RUN APPLICATIONS. INDIVIDUALSECTIONS ARE EQUIPPED WITH BORDER END CAPS AS SHOWNABOVE.

SERIES 6075
ADJUSTABLE LINEAR SLOT DIFFUSER

TYPE 12-8M
(CHECK ARRANGEMENT RF.QUIFIFD)

R(STD.0
WITH DMR ONLY

WITH PAETR NO PAtTeRN CTROR
LY NO DPER E

SCIFY FINI

$UO,ArliD

MrrAL*AIR| (R) METAL INDU|’rI:II|D INC Clear-wet;or. Flor’icla





AIR "DISTRIBUTION SUBMITTAL
I.ISTED WIDTH PLUS

IO "IO

CC-5-TB ANO CC-SO--TB LISTED SIZES
FOR L.AY-ON EXPOSED T-BAR GRID APPLICATIONS

OVERAI-L DIMENSIONS

CC-5
/

CC-SD
’,WITH SCREW HOLES)

CONSTRU(TION: ’xxr (.O:51N.) ALUMINUM CUBE CORE
MECHANICALLY LOCKED IN (.0451N.) HEAVY DUTY
EXTRUDED ALUMINUM FRAME.

’.. FINISH." SATIN ALUMINUM ENAMEL.
$. INSTALLATION: MOUNTING HOLES AND SCREWS
FURNISHED AS STANDARD ON MODELS CC-5 AND CC-SD.
MOUNTING HOLES AND SCREWS ARE OMITTED WHEN
MODELS CC-5-TB OR CC-SD-TB ARE SPECIFIED
FOR LAY-ON EXPOSED T-BAR GRID APPLICATIONS.

CC-SD-T8
(WITHOUT SCREW HOLES

FOR LAY-ON T-BAR)

4, DAMPER: ODD OPPOSED BLADE DAMPERS
ARE FURNISHED ON REGISTERS.
REFERENCE DRAWING NO. 6006 FOR ODD DETAILS

5 DUCT CONNECTION: GRILLE AND REGISTER NECK
DIMENSIONS VARY SLIGHTLY. INSIDE DIMENSIONS OF
DUCT CONNECTING COLLARS MUST NOT BE LESS THAN
LISTED SIZE DIMENSIONS, VIZ. LISTED SIZE 12 x 12
REQUIRES INSIDE DUCT DIMENSION OF

CUBE CORE CEILING RETURN GRILLE & REGISTERS

MODEL CC-5 MODEL CC-5-TB
MODEL CC-SD MODEL CC-SD-TB

LAPPING CEILING OPENING ,IAY-ON EXPOSED T-BAR GRID, MO0(I. -5 GRIll-E, ,f’ o MODEL CC-5-TB GRILLE

[ MODEL CC-SD REGISTER , D MOOEL CC-50-T8 REGISTER

,WNBY: RG /CHK’D’BY: EMCA
19 OCT 1973 ] DWG. NO. 4041

JO8 NAME:

LOCATION:

ARCHITECT:

ENGINEER:

CONTRACTOR:

SUIIlllll) IY:

MlrrAI.’AIRI (R) METAl. INDU|TRI| INC





 A’IR DISTRIBUTION SUBMITTAL
OPENINOEI.JALS LI6TED WIOTH E0" MAXIMUM WIDTH

/ jl (TY " ZIt,,ICPLATED(TYp.)

LISTED WIDTH MINUS V"

LISTEO
HEIGHT
MINUS V4"

NOTES:

1. DESIGN: 4" DEPTH TYPE "C" CHANNEL FRAME WITH 45" STORM PROOF
STYLE BLADES ON 4" CENTERS. BLADESOVERLAPANDARE ECKJ PPEO WITH
RAIN-BAFFLES AND V:’dGH RETURN BEND AT UPPER EDGE TO INSURE
WEATHER PROTECTIOn.

2. MATERIAL: LOUVER FI:E AND BLADES ARE 12 GA. (,0el) TYPE 6063-T5 EX-
TflUOE ALUMINUM.’

3. FINISH: MILL ALUMINUM.
4. SCREENS: EQUIPPED WITH ALUMINUM FRAMES FACTORY ATTACHED TO
LOuvERS WITH ,SHEET METAL SCREWS. SPECIFY:

[] BS (BIRD SCREEN) h" DIAMOND MESH. FLAT EXPANDF..O ALUMINUM
(.o -)

S (IN6CT 6CREEN) le x 14 ALUMINUM WIRE (.OTH

60" MAXIMUM WIDTH

REAR REINFORCING BRACE
ONWIDTHS GREATER THAN 48"

LISTED
HEIGHT
MINUS

BLE
ALUMINUM

BIRD

-.+-- OR

INSECT
REEN

(AS SPECIFIED)

NG BRACE
(AREG’D)

HULL POHMLU
ALUMINUM FRAME

CAUt (BY OTHERS)

WITHOUT SCREEN

OPENING
EQUALS
LISTED
HEIGHT

SILL (TYP,)

FACE REINFORCING BRACE

[]OTHER SCREENING

LOUVER SIZES: LOUVERS AVAILABLE IN SINGLE UNIT SECTIONS FROg
12"W X 12"H TO E0"W X M’H IN 4" INCREMENTS. LOUVERS ARE FABRICATE[
V4" LESS THAN LISTED W X H SIZES. BLADE WIDTHS GREATER THAN 48" RE-
INFORCED WITH CONCEALED REAR FLAT BRACE. FACE REINFORCEMENT
BRACE ALSO AVAILABLE WHEN SPEC’D. LOUVERS EXCEEDING 60" WIDTHS
ARE OIVIDED INTO EQUAL SECTIONS AND JOINED TOGETHER WITH MUL-
LIONS. VERTICAL AND HORIZONTAL FLAT MULLIONS FOR MULTIPLE SEC-
TIONS AVAILABLE WHEN SPECIFIED. FRAME CORNERS ARE MITERED AND
MECHANICALLY’ LOCKED FOR MAXIMUM RIGIDITY. SPECIFY:

l"] FLAT MULLION STRIPS

MODEL OAL-4-C
4". DEPTH 45 STATIONARY OUTSIDE AIR LOUVER

WiTH TYPE "C" CHANNEL FRAME

.AWN BY: KAR CHK’D. |Y: ED MCA, -t111’/4 awe.No. ’4

SUBMITTED

ME’rALOAIRB MITEINI]JlTltlll INO. Clear,wet,w-. Fior,icie
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The Trano Company
Division ofAmerican Standard Inc.

iTrane Order Number

II-12-E. FAM3SA
Trane ,Job Number Customer Order Number Number of Prints !Type of Order
F4-I040 299 II LII 04 SUB

!EngineerCHEATHAM ASSDC. WILMINGTON, NC

TraneSalesman
R CRAWFORD iJbElcat BLDGS M217,M218,M220

ICAMP LEJEUNE, NC

La Crosse W154601-7599
Clantsvi/le TN 37040

Page Number

:Date to Ship
.00- O0-OOHA

Sold To

KIISTEN PLUHBING & HEATING CO INC
P.C, ECX 637
K IIS ICI NC 28502

iShip To Project
KIISTON PLBG. & HTG. CO.
C/E bLDGo M217 M218, M220
AMP LEJEUNE NC
854Z

Mark Packages Project Name

20.00

Item Quantity iTrane Ordering Number
I0. O0 0006

0006

20 .Of

BwA060 A3OOA

8WV7bOPIOOA

O(Cic! BAYSbX35 ITA

Specifications
5-TON SPLIT HEAT PUMP OUTDOOR UNIT

TAG: HP # 1-(::) AND OHP # I-(::)

5-TON VERI.FAN-COIL-FILIER UNIT 2001230160/1

TAG: HP # 1-6 AND OIP

AIR HANDLER HEATERS 12.83

TAG: HP # 1-6 8 OHP # 1-6

200/230/60/3

(20)

OFFICE OF THE
OFFICER IN CHAROE OF CONSTRUCTION
CAMP LEJEUNE. NORTH CAROLINA

APPROVED
SUBJECT TO CONTRACT REQUIREMENTS

CONTRACT M/,7’--’af’-C-, ,3

Officer in Chorge
of Construction

Seice Literature

1-30.11-2(8/86) Submittal Data





SUBMITTAL
BWA-SQ-202.00

TAG:

TOP DISCHARGE AREA SHOULD BE UNRESTRICTED
UNIT SHOULD BE PLACED SO ROOF RUN-OFF WATER
DOES NOT POUR DIRECTLY ON UNIT. ONE SIDE SHOULD
BE AT LEAST 12" FROM WALL AND ALL SURROUNDING
SHRUBBERY OTHER SIDE MUST BE COMPLETELY
UNOBSTRUCTED

PRESSURE TAPS
V4" FLARE FITRNGS (4)

3/ O.D. LIQUID LINE
[(MALE CONNECTION) LIQUID LINE

7h O,D. GAS LINE SERVICE VALVE
FEMALE CONNECTION)"" GAS LINE

ERVICE VALVE

I 1/8 x 1/8 K.O. FOR
POWER WIRING.

,7. DIA. WITH RUBBER
GROMMET FOR
CONTROL WIRING

Table I Electrical Characteristics
Outdoor Unit BWA060A300A BWA060A400A

Power Conns. V/Ph/Hz 200/230/3/60 460/3/60
Min. Brch. Cir. Ampacityl 26.3 11.8
Br. Cir. ,Max. (Amps) 45 20
Prot. RtgJRecmd. (Amps) 45 20

NOTE:
1. Calculated in accordance with National Electric Code.

Suitable for use with HACR circuit breakers or fuses.

Table 2 Unit Weights (Lbs.)
Outdoor Unit BWAO6OA3OOA BWA060A400A

Shipping 292 292
Net 284 284

(C)American Standard Inc. 1986

5-Ton
Split System
Heat Pump 3
BWA060A

Table 3 General Data
Outdoor Unit BWA060A300A BWA060A400A

Noise Rating No.2 8.6 8.6

Compressor Climatuff" Climatuft
No. Used No. Speeds
Volts/Ph./Hz. 200/23013/60 46013/60
RL Amps LR Amps 19.2 125 8.5 51
Brch. Cir. Selec. Cur. Amps 19.2 8.5

Outdoor Fan Type Propeller Propeller
Dia. (In.) No. Used 22 22
Type Drive No. Speeds Direct Direct
CFM @ 0.0 In. WG3 4800 4600
No, Motors HP 1/2 1/3
Motor Speed RPM 1075 1075
Volts/Ph./Hz. 230/1/60 460/1/60
FL Amps 2,3 1.2

Outdoor Coil Type Spine Fin Spine Fin
Rows FPI 20 20
Face Area (Sq. Ft.) 19.6 19.6
Tube Size (In,) 1/2 1/2
Refrigerant Control Exp. Valve Exp. Valve

Refrigerant
Lbs. R-22 (OD. Unit) 12 lb. 8 oz. 12 lb. 8 oz.
Factory Supplied YES YES
Line Size In. OD Gas5 1-1/8 1-1/8
Line Size In. OD Uq.5 3/8 3/8

NOTES:
1. Rated in accordance with A.R.I. Standard 240.
2. Rated in accordance with A.R.I. Standard 270.
3. Standard Air Dry Coil Outdoor.
4. This value approximate. For more precise value see unit

nameplate and service instruction.
5. 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.

SPLIT SYSTEM



Table 4 Outdoor Unit With Heat Pump Coils
BXA060A BXA060P BXA748P BXF748P BXH060P

RATINGS (Cooing)l
BTUH 52000 55500 51000 50000 55500
Indoor Airflow (CFM) 1950 2000 1800 1800 2000
System Power (KW) 6.97 7.19 6.86 6.82 7.15
EER/SEER2 7.45 8.25 7.80 8.70 7.40 8.30 7.35 8.20 7.80 8.60

RATINGS (Heating)l
(High Temp.) BTUH 57500 59000 57000 57000 59000
System Power (KW) 5.85 5.70 5.91 5.89 5.69
COP 2.85 3.00 2.80 2.80 3.00

Table 4 Outdoor Unit With Air Handlers
BWE060C-F BWE09OC-D BWH748P BWH754P BWH760P BWV748P BWV754P BWV760P

RATINGS (Coolingp
BTUH 57000 57500 52500 55500 55500 52000 55500 55000
Indoor Airflow (CFM) 2000 2155 1800 2000 2000 1800 2000 2000
System Power (KW) 7.39 7.13 6.95 7.16 7.47 7.02 7.32 7.46
EER/SEER2 7.80 8.40 8.05 8.70 7.55 8.35 7.80 8.50 7.80 8.20 7.40 8.20 7.80 8.30 7.80 8.20

RATINGS (Heating)l
(High Temp.) BTUH 60000 58500 58000 59000 59500 58500 59500 59500
System Power (KW) 5.86 5.49 5.79 5.60 5.85 5.81 5.73 5.87
COP 3.00 3.10 2.90 3.05 2.95 2.90 3.00 2.95

NOTES:
1, Rated in accordance with A.R.I. Standard 240.
2. Rated in accordance with U.S. Government standard tests. HSPF is the average design requirement for Region IV.

Mechanical
Specifications

Heating and Cooling A
Weathertron(R) Heat Pump provides both
heating and cooling for year-round
comfort. Using the automatic
thermostat, it changes from cooling to
heating or heating to cooling
automatically.

Compressor The BWA A models
are equipped with the Climatuff"
compressor, internal line break
overload protection, and internal
pressure relief valve. The valve
operates on a pressure difference
between the discharge and suction
pressure to prevent compressor
overloading. Additional features are:
centrifugal oil pump, "special" steel
valves in the valve plate assembly, die-
cast aluminum frame, piston(s) and
connecting rod(s), hermetically sealed
compressor with spade type terminals,
sump heat keeps compressor oil free of
refrigerant, internal spring mounts are
to reduce vibration and noise.

Top Discharge Design Air is drawn in
on all four sides and discharged out the
top. Both noise and hot discharge air
are directed upwards and away from the
surrounding area. The fan pulls low
velocity air through the wrap-around
Spine Fin aluminum coil.

Pre-charged Units The outdoor units
are all factory evacuated and charged
with an accurately measured charge of
R-22 refrigerant and sealed.

Spine Fin" Outdoor Coil The Spine
Fin is a very efficient heat transfer
device incorporating thousands of
aluminum "spines" bonded to a
continuous aluminum tubing. The light-
weight, low-mass design permits the
Spine Fin heat transfer surface to
provide rapid heat flow from the spines.

The wrap-around outdoor coil surface,
in a four-sided hollow square design,
permits air to be drawn in through all
four sides of the coil, exposing
appreciably more coil face area.

Defrost Control The control is a
combination time temperature device.
Defrosting is initiated at a preselected
time interval, provided the outdoor coil
is below a preset initiation temperature.
The defrosting is terminated as soon as
the outdoor coil rises to a preset
temperature or after a preset time
termination, regardless of wind velocity.

Since The Trane Company has policy of continuous
product improvement, the right to change
specifications and design without notice.

Technical Literature Printed in U.S.A.

The Trane Company
Light Commercial Unitary Division
Guthrie Highway
Clarksville, TN 37040

Library Product Literature

Product Section Unitary
Product
Model

Split S/stem Heat Pump
BWA-Split System 1-1/2 20 Tons

Literature Type SQ

Sequence 202.00
Date March 1986
File No. PL-UN-S/SP-BWA-SQ-202.00 386

Supersedes New
P.I.



SUBMITTA
BWV-SQ-218.01

TAG:

(All Inches) /DISCHARGE

HOLE

Table I Electrical Characteristics

RLTER’

5-Ton Vertical Air
Handler
BWV760P

(BAY85X073)

Capacity Cir. Cir. 2 Cir. 3

Htr. Min. Circuit Htr. Min. Circuit Htr. Min. Circuit
Heater Cat. No. KW BTUH Volts/Ph. Amps. Ampacityl Amps. Ampacity Amps. Ampacity

8.64 29,500 240/1 36.0 60
BAY96X1509A

6.48 22,100 208/1 31.2 54

14.40 49,100 240/1 36.0 60 24.0 30
BAY96X1514A

10.80 36,900 208/1 31.2 54 20.8 26

20.16 68,800 240/1 36.0 60 48.0 60
BAY96X1520A

15.12 51,600 208/1 31.2 54 41.6 52

25.92 88,500 240/1 36.0 60 48.0 60 24.0 30
BAY96X1526A

19.44 66,300 208/1 31.2 54 41.6 52 20.8 26

31.68 108,100 240/1 36.0 60 48.0 60 48.0 60
BAY96X1532A

23.76 81,100 208/1 31.2 54 41.6 52 41.6 52

7.14 24,400 240/3 17.2 30
BAY96X3507A

5.36 18,300 208/3 14.9 27

17.10 58,400 240/3 41.1 60
BAY96X3517A

12.83 43,800 208/3 35.6 53

27.06 92,400 240/3 41.1 60 24.0 30
BAY96X3527A

20.30 69,300 208/3 35.6 53 20.8 26

NOTES:
1. With air handler blower motor included in circuit.
2. For each heater, the number of load switching contactors is the same the number of power circuits listed (Cir. 1, Cir. 2, Cir. 3). This identifies

the number of control steps into which heater assembly can be divided.

Table 2 Unit Weights (Lbs.)
Model BWV760P100A

Shipping/Net 202 196

(C)American Standard Inc. 1986



Table 3 General Data
Model BWV760P100A

Rated Volts/Ph./Hz, 200/230/1/60

Indoor Coil Type Plate Fin
Rows FPI 4 12
Face Area (Sq. Ft.) 7.29
Tube Size (In.) 3/8
Refrigerant Control Expansion Valve2
Drain Conn. Size (In.) 3/4 NPT

Indoor Fan Type Centrifugal
Dia. Width (In.) 12 10
No. Used
Drive Speeds (No.) Direct 3
No. Motors HP 3/4
Motor Speed RPM 1075
Vots/Ph./Hz. 200/230/1/60
FL Amps. LR Amps. 6.0 14.4

Filter Furnished? Yes
Type Recommended
Hi Vel.(No.-Size-Thk.) 2 20 20 In.

Refrigerant (R-22) Holding Charge
Ref. Line Connections Quick-Attach

Coup. or Conn. Size In. Gas -11
Coup. or Conn. Size In. Liq. -6

NOTES:
1. These Air Handlers are A.R.I. certified with

various Trane Split System Weathertron(R) Heat
Pumps (A.R.I. Standard 240) and Air Conditioners
(A.R.I. Standard 210). Refer to the Split System
Submittal for performance data.

2. This air handler is equipped with a non-bleed
expansion valve and includes Quick Start Kit for

installation in outdoor unit.

A.R.I. STANDARD 210 RATING CONDITIONS
Cooting 80 F DB, 67 F WB air entering indoor coil,

95 F DB air entering outdoor air coil
A.R.I. STANDARD 240 RATING CONDITIONS (A)
Cooling 80 FOB, 67 F WB air entering indoor coil,

95 F DB air entering outdoor coil. (B) High
Temperature Heating 47 F DB, 43 F WB air entering
outdoor coil, 70 F DB air entering indoor coil. (C)
Low Temperature Heating 17 F DB, 15 F WB air

entering indoor coil. (D) Rated indoor airflow for
heating is the same as for cooling.

Table 4 Indoor Fan
Performance

Air Handler Airflow (CFM) vs.
External Static Pressure

BWV7601

External Static Pressure (In. WG)

230 Volts 200 Volts

CFM Hi Med. Low Hi Med. Low

1250 0.57

1300 0.38

1350 0.00

1400

1450

1500

1550 0.48

1600 0.32

1650 0.14

1700

1750

1800 0.50

1850 0.38

1900 0.64 0.63 0.26

1950 0.57 0.55 0.12

2000 0.63 0.50 0.48

2050 0.58 0.43 0.41

2100 0.52 0.36 0.34

2150 0.47 0.29 0.26

2200 0.41 0.21 0.18

2250 0.35 0.13 0.08

2300 0.29 0.03

2350 0.23

2400 0.16

2450 0.08

NOTES:
1. Wet coil, filter in place, and no electric heater

installed. See airflow resistance table for
pressure loss with installation of supplementary
heaters.

Table 5 Pressure Drop
Characteristics
Electric Heaters

Number of Racks
(see tables below)

2 3

Airflow Air Pressure Drop
CFM (In. WG)

1100

1200 0.02 0.05 0.07

1300 0.02 0.06 0.08

1400 0.02 0.07 0.09

1500 0.03 0.08 0.10

1600 0.03 0.09 0.11

1700 0.03 0.10 0.13

1800 0.05 0.11 0.15

1900 0.05 0.12 0.17

2000 0.06 0.13 0.18

2100

Heater No, of
Model No. Racks

BAY96X1509A

BAY96X1514A 2

BAY96X1520A 2

BAY96X1526A 3

BAY96X1532A 4

BAY96X3507A

BAY96X3517A 2

BAY96X3527A 3



Mechanical
Specifications

General
The BWV760P air handler shall be
designed for vertical applications with
upflow or downflow capability. In the
upflow configuration the unit shall have
top discharge, bottom return, and front
access. Downflow configurations shall
have top return, bottom discharge, front
or rear blower section or rear coil
section access. Blower coil units must
be completely factory assembled
including coil, condensate drain pan,
fan, motor, secondary transformer, low
voltage terminal strip, and polarized
plug for low voltage control wiring
harness. The discharge opening
provides bendable duct locating tabs on
all four sides of the opening which may
be field formed when connecting ducts.

Casing Unit shall have rugged sheet
metal and steel frame construction and
painted with an enamel finish. Casing is
insulated and knockouts are provided
for electrical power, control wiring and
piping connections.

Refrigerant Circuits Single
refrigeration circuit with non-bleed
expansion valve, check valve for HP
operation, and quick attach fittings for
precharged line sets.

Coil Aluminum fin surface is
mechanically bonded to 3/8 inch OD
copper tubing. Coils are factory
pressure and leak tested.

Fan Forward curved, dynamically
and statically balanced with direct drive,
multispeed, dual voltage, polarized plug
connection 3/4 HP motor.

Controls Low voltage terminal board,
fan contactor, secondary transformer,
polarized plug connections for wiring
harness. Quick start kit included for
field installation in the outdoor unit.

Accessories
Electric Heaters Available in a wide
range of capacities and voltages with
various staging options, single-point
electric power connection and plug-in
control wiring. Heaters fit inside internal
compartment.

Evaporator Defrost Control Provides
the ability to lower low ambient cooling
capability by defrosting the indoor coil.
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BWAO48,060A;BWA740,750A
WEATHERTRON HEAT PUMPS

(40,000-60,000 NOMINAL BTUH OUTDOOR UNITS)

BWA-IN-2

1 8-BC28D3
1st Printing, 1985

ALL phases ofthis installation mustcomply withNATIONAL, STATE ANDLOCALCODES.

These instructions do not cover all variations in sys-
toms 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. Re-
port 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.

Weathertron(R) Heat Pump has been designed and
manufactured to withstand and operate in severe winter
conditions. However, there are precautionary steps which
should be taken at the time of installation which will help
assure the etficient operation of the unit. It is recom-
mended that these precautions be taken for units
being installed in areas where snow accumulation
and prolonged below freezing temperatures occur.

1. Units should be elevated 8 to 12 inches above the pad
or roof top. This additional height will allow better drain-
age of snow and ice (melted during defrost cycle) prior to
its refreezing. This should prevent a build-up of ice around
the unit which occurs when unit is not elevated. Insure
that drain holes in unit base pan are not obstructed
preventing draining ofdefrost water.

2. If possible avoid locations that are likely to accumulate
snow drifts. If not possible, a snow drift barrier should be in-
stalled around the unit to prevent a build-up ofsnow on the
sides of the unit. This barrier should be of sufficient dis-
tance from the unit to prevent restriction of airflow to and
from the unit. Also allow for proper maintenance space.
The barrier should be constructed of materials which will
blend in with the building design.

3. Avoid locating the unit where condensation and freez-
ing of defrost vapor may annoy customer. For instance, in-
stalling the unit under a kitchen or picture window may be
annoying to the customer since condensate and fog occuring

:the defrost cycle will obstruct the view.

4. Avoid locating the unit under the eaves or other over-
head structures as sizable icicles may form and the unit may
be damaged by these falling icicles.

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" for either unit.)

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. 30" clearance must be provided in front of control
box (access panels) & any other side requiring service access
to meet National Electrical Code. 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 above the
unit.

4. Mount the unit on mounting pads (shipped with out-
door unit).

5. When the outdoor unit is mounted on a roof, be sure the
roof will support the unit’s weight. Vibration isolation is
recommended to prevent transmission to the building
structure.

dwg. no. 21A136364 P02



INSTALLER’S GUIDE

6. The maximum length of refrigerant lines from outdoor
to indoor unit should NOT exceed eighty (80) feet.
7. Maximum difference in elevation should not exceed 60

feet.

NOTE: Refer to "’Refrigerant Piping Guide" Pub. No.
22-3040 Tab 16 in "’APPLICATIONMANUAL."
8. Locate and install indoor coll or blower coil in accor-
dance with instruction included with that unit.

9. A pull-thru hole for the refrigerant lines should be pro-
vided of sufficient size to allow the passage of both liquid
and suction lines.

10. Determine if adequate power supply is available and
correct according to nameplate specifications.

11. Install the unit in accordance with local codes.

C. REFRIGERANT LINES
Standard tire-valve type pressure taps are provided on the
precharged lines for installation and service use.

OUTDOOR ENO

UNION NUT
PRESSU RE TAP .-,..

INDOOR END

Additional tire-valve type pressure taps are provided on the
cabinet of outdoor unit for access to the compressor suction
and discharge.

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 be-
fore ordering refrigerant lines.

The suction (gas) line for Weathertron(R) Heat Pump in-
stallation must always be insulated.

The units are factory charged with the system charge re-
quired when using 10 feet of connecting line. The pre-
charged lines are provided with the proper charge to ac-
commodate their length. Unit nameplate dharge is the total
system charge with 25 feet ofinterconnecting lines.

If refrigerant charge adjustment is considered necessary,
make use of the Charge Charts (Operating Instructions) ac-
companying the outdoor unit.

page 2

INSTALLATION
1. Determine the most practical way to run the lines.

2. Consider types of bends to be made and space
tions. NOTE: Large diameter tubing will be very
to rebendonce it has been shaped.
3. Determine the best starting point for routing the refrig-

erant tubing INSIDE OR OUTSIDE THE STRUC-
TURE.
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 ofsufficient 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 COPPERTUBING.
7. Route the tubing making all required bends and proper-

ly secure the tubing before making Quik-Attach connec-
tions.

8. To prevent a noise within the building structure due to
vibration transmission from the refrigerant lines, the follow-
ing precautions should be taken:

a. When the refrigerant lines have to be fastened to
floor joists or other framing in a structure, use isolation type
hangers.

b. Isolation hangers should also be used when
ant lines are run in stud spaces or enclosed ceilings.

c. Where the refrigerant lines run through a wall or
sill, they should be insulated and isolated.

d. Isolate the lines from all ductwork.

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 ofthe couplings before the halves are connected.
3. Engage the fittings by hand tightening the union nut

until snug.

CAUTION: The male and female Quik-Attach fittings
mustbe 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
result in a leak.

CAUTION: Correct tightening of the couplinl is ve_rT.
important. Undertightening or overtightenmg
result in a coupling leak.
NOTE: For attaching the indoor connection, follow the in-
structionspackaged with the indoor unit. See Figure 2 as a
reference to the appearance of completed indoor Quik-
Attach coupling installation.

dwg. no. 21A136364 P02
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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 ofsharp 90 bends.
2. Cut and fit tubing, then braze using accepted good braz-

ing techniques.
3. Use a DRY NITROGEN PURGE and BRAZING AL-
LOY 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.

6. 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.

7. 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.

8. Charge connecting lines and indoor coil to the gas pres-
sure of R-22 supply.
9. Leak check brazed line connections using soap bubbles

or halogen leak detector. Repair leaks (if any) after reliev-
ing pressure.

10. 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.
11. Repeat this purging described in steps 6 through 10 two
additional times.

NOTE: When the outdoor temperature is below 60F. and
above 40F., purge the connecting lines and indoor coil
four times. When the outdoor temperature is below 40F.,
purge the connecting line and indoor coilfive times.
If refrigerant lines are to be field fabricated or if precharged
lines have been altered in length, it will be necessary to ad-
just refrigerant to the system upon completion of installa-
tion. Use the following table forrecommended amount.

Tubing Sizes

Suction

1-1/8"
1-1/8"
1-1/8"
1-I/8"
7/8"
7/8"
7/8"
7/8"

7/8"
7/8"
7/8"
7/8"

qd

3/8"
3/8"
3/8"
3/8"
3/8"
3/8"
3/8"
3/8"

5/16"
5/16"
5/16"
5/16"

TubingLength

15’
25’
32’
40’

15’
25’
32’
40’

15’
25’
32’
40’

Additional

Refrigerant

5 OZ.

12 oz.
18 oz.
24oz.

40Z,

11 oz.
16oz.
22oz.

3 OZ.

8oz.
11 oz.
15 oz.

Tubing lengths in excess offorty (40) feet use the following amount:
1-1/8" and 3/8" usee 3 oz. per each 4 ft.
7/8" and 5/16" uses 5 per each 10 ft.
7/8" and 3/8" uses 7 oz. per each 10 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 prevent sweating.

dwg. no. 21A136364 P02

F. ELECTRICAL CONNECTIONS
WARNING: When installing or servicing this equip-
ment, ALWAYS exercise basic safety precautions to
avoid the possibility ofelectric shock.
1. All electrical lines, sizing, protection, and grounding

must be in accordance with national and local electrical
codes.
2. Install a separate disconnect switch at the outdoor unit.

3. Isolate conduit whenever vibration transmission may
cause a noise problem within the building structure.
4. Be sure all connections are made tight and no wires ex-

posed.
5. All electrical accessories must be installed and wired

according to the instructions packaged with that accessory,
(see typical Hook-Up diagram on page 4).
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 han-
dling device according to the instructions accompanying
the air handler and the heaters.
H.OUTDOOR THERMOSTAT
This accessory must be field installed. For data see wiring
diagram attached to unit and instruction sheet packaged
with outdoor thermostat.

L DEFROST CONTROL
These units are equipped with a temperature permissive,
time initiated, temperature terminated defrost system and
are factory set to defrost automatically every 90 minutes.
Defrost cycle time may be set for 45 or 90 minutes. If this
equipment is installed in or north of Region IV (see map on
page 6), reset defrost cycle time to 45 minutes.

J. 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.
K. 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 acti-
vate the compressor sump heat. Do not change the Ther-
mostat 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 com-
pressor damage at the initial startup.

Record the "POWER APPLIED DATA" on the designated
lines below:

Time A.M./P.M. Date.

By
Electrician

(SEE WIRING DIAGRAMON PAGE 4)
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FIELD WIRING DIAGRAM FOR SPLIT SYSTEM WEATHERTRON(R) HEAT PUMP WITH
BWV,BWH A or P AIR HANDLERS WITH SUPPLEMENTARY HEAT

(TRANSFORMER IN INDOOR UNIT)
TOPOWER SUPPLY PER
LOCALCOOES &ASDEFINEO

ROOM THERMOSTAT IN FIILO WIRING T4BLE
BAYZSXI380R BAYZSXI35 ’----*----’,

NOTES:

WIRING AND GROUNDING OF EQUIPMENT MUST

COMPLY LOCAL CODES.

BE SURE POWER SUPPLY AGREES EQUIPMENT

LOW VOLTAGE WIRING TO NO. AWG MINIMUM

COUDUCTOR.

USE COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS ATTACHED TO
CONTROL BOX, SECTIONS 2-PM FACTORY

INTO HANDLER

IF COT IS NOT USED, THEN CONNECT APPROPRIATE JUMPERS

FROM ON LVTR

TERMINALS INTERNAL CONNECTIONS
ONLY 2ND CONTACTORS ARE USED BY THE HEATER
FOR CONTROLLING TO ELECTRIC HEATING ELEMENTS.

IF 2ND 3RD (BH CH) CONTACTORS ARE NOT USED, THEN
CONNECTIONS TO AND W3 CAN BE OMITTED AS

APPROPRIATE

lulrlslxzl ITIGld IRI

C0NTROLBOX

INTER-COMPOnENT WIRING

LINE V WlRIN6

SUPPLyI 24 V. IELOT0 POWER

From Dwg. 21C133963 Rev. 3



CHECKOUT PROCEDURE WITH MAIN POWER OISCONNECTS CLOSED (ON)

Switch

Sump Heater

3 Thermostat Fan Switch
& I.D. Fan Operation

4 Cooling Operation X

Checking Performance (R) X5 & Charge (If Needed)

6 Heating Operation X

7 Defrost Operation X
Electric Heat During Defrost

8 Emergency Heat X

9

X X X

xl

xl

xl
xl
xl

xl
xl
xl

xl

xl

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

X

X

A X

X

B X

C x

X

X

X X X

X X X

X X X

X

X(R) X

X X(R) (R)

X X(R) X

Room
Temp.

X

X

SUPI.EMENTARY INSTRUCTION

t Move "’HEAT" temperature selector above room temperature.

I Move "COOL" temperature selector room emperature.

A. Use charts attached to Outdoor unit.

B. Initiate defrost.

C. Move switch from "NORMAL" to "’EMERG. HEAT"

position.

NOTES

() If Electric Heaters are installed, they will be energized when indoor temperature is 2F. below setting of Indoor

thermostat and outdoor temperature is below setting of outdoor thermostats. Blue light on thermostat should come on.

() If Electric Heaters are tnstaltad, one heater will be energized. Additional heaters will be energized if outdoor temperature

is below setting of outdoor thermostats. Blue light on thermostat should come on.

(R) If Electric Heaters ere not installed, air supply will be cool.

) Warm air should begin to circulate from supply grilles, and red light on face of thermostat should come on.

(R) Performance and Charge may also be checked In Heating Mode.



This map is reasonably accurate for most arts of the United States but
is necessarily highly generalized, and consequently not too accurate in
mountainous regions, paftlcuiody in the Rockies.

CHECKOUT PROCEDURE
After installation has been completed, it is recommended that the entire system be checked against the following list:

1. Refrigerant Line, Leak checked

2. Suction Lines and Fittings properly insulated

3. Have all Refrigerant Lines been secured and isolated properly?
4. Have passages through masonry been sealed? If mortar is used, prevent mortar from coming

into direct contact with copper tubing

5. Indoor coil drain line drains freely. Pour water into drain pan
6. Supply registers and return grilles open and unobstructed

7. Return air filter installed

8. Thermostat thermometer is accurate. Check against a reliable thermometer.
Adjust per instructions with thermostat

9. Is correct speed tap being used? (Indoor blower motor)

SUPPLEMENTARY HEATERS CHECKOUT PROCEDURES, IF USED
DOES HEATER REQUIRE A SEPARATE CIRCUIT?

1. Be sure the disconnect switch is "OFF’, and safety label (if any) is attached
2. Check on field wiring for sound connections and grounding according to codes
3. Check circuit protection device for proper size per nameplate specifications
4. Check control box panel in place and secured
5. Blower speed must be set in accordance with minimum speed label on blower wrapper

NOTE: OPERATION OF HEATERS MUST BE CHECKED DURING THE OPERATION CHECK OF THE TOTAL SYS-
TEM.

SYSTEM OPERATIONAL CHECK
IMPORTANT: To prevent compressor damage which may result from the presence of LIQUID refrigerant in the crankcase,
these procedures should be followed at initial Start-Up and at anytime the power has been off for 12 hours or more.

1. Before proceeding with this "’Operational Check," go to "Compressor Sump Heat Section" of this instruction to
determine the time compressor heat has been "ON," and make entry on the designated lines, in Step 2.

2. Start-Up Time A.M./P.M. Power Applied Time A.M./P.M.
Time Lapse Hours Minutes.

3. If Steps and 2 cannot be used, then place thermostat’s system switch in the "OFF" position and apply powerby closing
system disconnect switch. This energizes compressor heat and evaporates the liquid in the crankcase. TOEV
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.

page 6
The Trane Company
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BWVO42A AIR HANDLER
ALLphases ofthis installation must comply with NATIONAL, STATE AND LOCAL CODES.

These instructions do not cover all variations in sys-
tems nor provide for every possible contingency to
be met in connection with installation. Should further
information be desired or should particular problems arise
which are not covered sufficiently for the purchaser’s pur-
poses, the matter should be referred to The Trane Com-
pany, Dealer Products Group, Tyler, Texas.

A. GENERAL
This instruction covers the installation of BWV042A Air
Handler. This Air Handler is shipped from the factory for
vertical upflow, bottom return and convertible to vertical
downflow, top return. ALL configurations have front access.

INSPECTION
Check carefully for any shipping damage. This must be
reported to and claims made against the transportation
company immediately. Check to be sure all major compo-
nents are in the unit. Any missing parts should be reported
to your supplier at once, and replaced with authorized parts
only.

INSTALLATION LIMITATIONS &
RECOMMENDATIONS
The general location of the air handler is normally selected
by the architect, contractor and/or home owner for the
most effective application and satisfaction. For proper in-
stallation the following items must be considered.

1. If adequate power is available and correct according to
nameplate specifications.

2. Insulate all ducts, particularly if unit is located outside of
the conditioned space.

3. It is recommended that the outline drawing (page 2) be
studied and dimensions properly noted and checked against
selected installation site. By noting in advance which
knockouts are to be used, proper clearance allowances can
be made for installation and possible future service.

4. When air handler with supplementary heater is to be in-
stalled in the downflow position on combustible flooring an
accessory sub base (BAY99X112) must be used.

5. If supplementary heat is to be added, power supply
should be sufficient to carry the additional load.

6. If the unit is installed without a return air duct, applica-
ble local codes may limit this air handler to installation only
in a single story residence.

7. If the outdoor unit is to be installed later, or by others,
then installation of the air handler must be made so there is

access to the refrigerant lines, or attach refrigerant lines to
air handler when installing. Make sure there are provisions
for installing the condensate drain lines.

8. If side, front or rear return is required, air handler must
be elevated. Pedestal (BAY99Xl13) may be used.

9. When the air handler is installed in the downfiow posi-
tion, external filtering is required. Accessory frame
(BAY85X073) is available.

10. Route refrigerant lines away from air handler so they do
not interfere with access panels and filters.

CAUTION: When external accessories or supplemen-
tary heaters are used the additional height and width
requirements must be considered in the overall
space needed.

B. UNIT INSTALLATION
1. VERTICAL UPFLOW
a. U_,fit is shipped from the factory in this position and in-
ternal changes are not required, however remove junction
box in heater cavity. (see Fig. 3)

b. Position unit on Pedestal (BAY99X113) or other suit-
able foundation. If Pedestal is not used a frame strong
enough to support the total weight must be provided. Pro-
vide a minimum height of 14 inches for proper unrestricted
airflow.

dwg. no. 21A309891 P03
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BWVO42A AIR HANDLER

JUNCTION BOX

DUCT
SIZES

SUPPLY

RETURN

,IEA’r[R

MODEL NO.

BWVO42A100A

15-7/8 x 25

21 x 25

Trtp I, t-OPTIONAL SUPPI.EMENTARY

DUCT FLANGE 14 SLOES)

iLE SI R. SIDE
OPTl

i PLENUM--STAL

RETURN
I/ OPNING

BOTTOM

--!
RETURN
OPNIIII

21

(BAY99XlI3)

MINIMUM UNIT CLEARANCE TABLE

TO COMBUSTIBLE SERVICE
MATERIALS CLEARANCE
(REQUIRED) (RECOMMENDED)

SIDES 0" 2""
FRONT 0" 22-1/2"
BACK 0" 0""
INLET DUCT 0"
OUTLET DUCT 1"

Clearance surface which he,, heater junction box attached must
have clearance specified plus 10".

From Dwg+ 21D309870 Rev. 3

c. If a return duct is connected to the air handler, it must be
the same dimensions as shown in outline drawing (see
Figure 2).

d. Pedestal and unit should be isolated from foundation
using Korfound (or equivalent) isolating material.

2. VERTICAL DOWNFLOW
NOTE: This unit may have shipping clips between the
blower and coil compartments located in the right and left
hand corners. These may be removed and discarded before
starting conversion.

CAUTION: If supplemental heater is used in down-
flow configuration, Sub-base (BAY99X112) must be
used.
a. Unit must be converted for this configuration. Set unit in
vertical upflow position (see Fig. 3) and remove junction
box in heater cavity.

b. Remove blower access panel.

c. Remove filter access panels. Remove and discard filters.

d. Remove two screws from rear of Coil Section securing
inside brackets. (see Fig. 3)

Page 2 dwg. no. 21A309891 PO3



INSTALLER’S GUIDE
e. Remove two "T" clips located between blower and coil
compartment. The clips are attached by two screws each
located at the front of the unit. (see Fig. 3)

f. Remove blower section from coil section. Rotate blower
section 180 and place on floor, supply outlet facing down.
(see Fig. 4)

g. Tilt coil section over on its back, refrigerant connections
pointing up, insert "T" shaped clips and attach with one
screw each. Clip must be inserted from inside coil section
through slot, narrow end first. (see Fig. 4)

h. Place coil section on top of blower section and align front
"T" clips with holes in the blower compartment and rear
brackets with slots in the coil compartment. Secure "T"
clips with screws. (see Fig. 4)

i. Secure two rear brackets with one screw each (removed
in step d). (see Fig. 4)

j. Replace only the filter access panels removed in step c.
Do not replace filters.

NOTE: If downflow filter frame accessory (BAY85X073) is
used. It may now be attached to the unit. See instructions
packed with the accessory.

k. The conversion is now completed and the unit may be
located in the final installation position. Proceed with the
installation and replace blower access panel when it is
completed.

C. REFRIGERANT PIPING
1. Refrigerant connections are made outside the cabinet
between the filter access panels.

CAUTION: Refrigerant Piping must be routed such
as to maintain service access to blower compartment
and provide for easy removal of filter access panels
and filters. Additional instructions regarding the
routing of refrigerant lines are provided on a tag
attached to the unit. Refer to this tag before attach-
ing lines.

2. The refrigerant lines may be in the form of factory pre-
charged Quik-Attach liaes or field fabricated lines using
Quik-Attach couplings. Lines or fittings with preformed 90
bends must be used.

3. Installation of refrigerant lines is covered in the installa-
tion instruction packaged with the outdoor unit. Purging,
evacuation, leak testing and brazing procedures are in-
cluded in those instructions. Read those instructions before
starting installation of refrigerant lines.

CAUTION: Do not remove sealing caps on ends of air
handler refrigerant lines until ready to attach lines
to unit.

WARNING: Puncture tube caps on refrigerant "Gas"
Line and "Liquid" Line. The removal of all refriger-
ant pressure from the stub tubes must be complete
before attempting to unbraze tube caps.

D. DUCTCONNECTIONS
The supply and return air duct should be connected to the
unit with flame retardant duct connectors. Tabs for the
duct location and connection are provided at the discharge
opening of the unit. These tabs must be bent into position
(outward) prior to installing duct.

dwg. no. 21A309891 P03
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It is recommended that a 1/2" flange be provided on the
duct. After the duct is installed, tab location is shown by
dimples on unit discharge. Position duct and match-drill to
tabs to assure proper engagement of sheet metal screws.
After duct is secured, seal around discharge to prevent air
leakage.

E. CONDENSATE PIPING
NOTE I. When air handlers are installed above ceilings
or in other locations where damage from condensate over-

flow may occur, it is recommended that a field fabricated
auxiliary drain pan be installed under the air handler.
Drain lines from thispan must be installed, but should not
be connected to the primary drain line from the air
handler.

NOTE 2. Make certain that the unit has been installed in a
levelposition to insureproper draining.

The condensate drain connections in front of the indoor coil
are 3/4" NPT. The primary drain {lower) drain line must be
trapped with the provision for drainage to prevent winter
freeze-up. See Figure 5. Do not use reducing fittings in the
condensate drain lines. Be sure to pitch the drain line down.
The installation of a clean-out tee for future maintenance is
recommended. The condensate drain line must not be
connected to closed drain system. Do not trap the auxiliary
drain pan pipe. Insulate drain pipes to prevent sweating.

CAUTION: DO NOT use a torch or flame near the
plastic drain pan coupling.

CAUTION: DO NOT tighten the drain pipe excessive-
ly. It is recommended pipe joint sealer be used when
making drain line connection. Support the conden-
sate piping & traps outside the unit to prevent strain
on the drain couplings.

A secondary drain connection has been provided on the air
handlers and must be connected as an emergency drain to
prevent condensate overflow.

F. ELECTRICAL CONNECTIONS Power Wiring
WARNING: When installing or servicing this equip-
ment, ALWAYS exercise basic safety precautions to
avoid the possibility ofelectric shock.

1. These air handlers are shipped from the factory wired for
230 volts. The electrical connections are made in the control
box located on the side of the air handler. The units may be
rewired for 200 volts. Follow instructions on unit wiring dia-
gram located on inside cover of control box.

2. An additional junction box is shipped with each Air
Handler and is secured in supplementary heater compart-
ment. This junction box can be located in any of four loca-
tions and is required only when Supplementary Heat is
added to the air handler.

3. The selection of wire and fuse sizes should be made ac-
cording to the ampacity of the unit.

4. Field wiring diagrams for unit accessories are shipped
with the accessory.

5. All wiring must conform to National and Local codes.
Ground unit per Local codes using good safety procedure.

INSTALLER’S GUIDE

G. CONTROLWIRING
1. Connect wiring between indoor unit, outdoor unit and
thermostat. The use of color-coded low-voltage wires is re-
commended.

2. A terminal board is provided on the air handler for con-
nection of low voltage control wiring. It is located beneath
the electrical control box. It is intended that all low voltage
control wiring originate from this terminal board.

3. Provided on pages 5 and 6 are field wiring diagrams that
show the low voltage control wiring hookup for a single
speed cooling only system (with supplementary heaters)
and a heat pump system {with supplementary heaters).
Plug in type electrical connectors are provided for use with
supplementary heaters.

CAUTION: When supplementary heaters are in-
stalled, inspect to insure that all packaging material
has been removed.

H. OPERATIONALAND CHECKOUTPROCEDURE
1. Check the Air Handler operation and installation in
accordance with the "Checkout Procedure" in this
instruction.

2. "Operational Procedure" for the system installation,
found with the outdoor unit, will be compatible with this
Air Handler.

CONDENSATE DRAIN PIPING

3/4" PVC OR COPPER
TUBING & FITTINGS

MATERIALS

TEE
3 90 ELL

PLUG
14" NIPPLE

2 2" NIPPLE
13/4" NPT TO PVC OR
COPPER ADAPTER

3/4" GALVANIZED
PIPE & FITTINGS

2" MIN.

MATERIALS
TEE
PLUG

STREET ELL
3-1/2" NIPPLE

DO NOT USE REDUCING FITTINGS IN THE DRAIN LINES. THE
CONDENSATE DRAIN LINE MUST BE:

1, MADE OF 3/4" PIPE SIZE.

2. PITCHED-I/4" PER FOOT RECOMMENDED TO PROVIDE FREE
DRAINAGE TO CONVENIENT DRAIN SYSTEM.

3. TRAPPED-A PIPE TEE AND CLEAN OUT PLUG SHOULD BE INSTALLED.

4. MUST NOT BE CONNECTED TO CLOSED DRAIN SYSTEM,

From Dwg. 21C128186 Rev. 0
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INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR
BWVO42A AIR HANDLER WITH SINGLE-SPEED COOLING UNIT AND

AY28XO98A THERMOSTAT

POWER WIRING AND EQUIPMENT

MUST COMPLY LOCAL CODES

BE SURE SUPPt-Y AGREES EQUIPMENT

NAMEPLATE

VOLTAGE NO A.W.G. MINIMUM

CONDUCTOR.

U$ COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS AND

ATTACHED CONTROL BOX. SECTIONS

INTO HANDLER.

ROOM THERMOSTAT
CAT. NO. AYZBXOGA WITH

SUB-BASE CAT. NO. AYZGXIZ4

/I ![| y ,CRH SET ’$A’PER CURRENT

l TU Wl,,:
ON WIRINGOl

O. O. SECTION

INTER-COMPONENT WIRING

Z4 V. ". FACTORY
LINE V.,J" WIRING

24 V. "[ FIELO
LINE V.,f WIRING

TO POWER SUPPLY PER
LOCAL CODEG & AS OEFINEO
IN FIELD WIRING TABLE

01 SEE NOTE 5

From Dwg. 2iB131065 Rev. 0

FIELD WIRING DIAGRAM FOR
BWVO42A AIR HANDLER WITH SINGLE-SPEED COOLING UNIT AND

NOTES

POWER WIRING AND GROUNDING OF EQUIPMENT

MUST CO4PLy LOCAL CODES

SURE POWER AGREES EOUIPMENT
NAMEPLATE

LOW VOLTAGE WIRING TO BE A.WG. MINIMUM

CONDUCTOR.

USE CO=ER CONDUCTORS ONLY.

POLARIZED SECTIONS

ATTACHED CONTROL BOX. SECTIONS 1-PF

2-PM FACTORY WIRED INTO HANDLER

USED, CONNECT APPROPRIATE

JUMPERS FROM TO AND W3 ON LVTB

USE COOLING ON

PHASE MODELS. "’R’" LEAD MUST BE CONNECTED
LEAD ORDER TO SUPPLY

VOLTAGE

AY28X092 or AY28X105 THERMOSTATS

ROOM THERMOSTAT
AYZ8XO92 OR AYZGXIO

[zlzl 101 ’1

FIELDJI, --kOOEO
JUMPER

SET’HA’PER CURRENT
THRUWI, WZ, WJ, SHOWfl
ON WIRING 01kRAM

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED
IN FIELD WIRING TABLE_,..

SEE NOTE 5

AIR HANDLER

NOTE G

From Dwg. 21BI3106T Rcv. 0
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FIELD WIRING DIAGRAM FOR
BWVO42A AIR HANDLER WITH WEATHERTRON(R) HEAT PUMP

NOTES:

GROUNDING

CODES

SUPPLY AGREES EQUIPMENT

VOLTAGE G,

US COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS

HEATER CONTROL BOX SECTIONS

INTO

USED, CONNECT

JUMPERS FROM

WILL
2ND CONTACTOS

FOR CONTROLLING

ELECTRIC HEATING ELEMENTS (BH

CH) CONTACTORS ARE NOT USED,

CONNECTIONS TO AS
APPROPRIATE

HEAT PUMP
0. D. SECTION
ISINSLE SPEEOI

TO POWER SUPPLY
PER LOCAL CODE5{

ROOM THERMOSTAT
BAY28XI38 OR BAYZSXI39

IUIFII

TO POWER SUPPLY PER
LOCAL CODES , AS DEFINED
IN FIELD WIRING TLE

’1 ’1 II

pF-B

Illl

.}NOTES 6 6

INTER-COMPONENT WIRING

Z4 V. FACTORY
LINE V WIRING

24Y. "t FIELD
LINE V.f WIRING

From Dwg. 21BI31066 Rcv. 0

CHECKOUT PROCEDURES
After installation has been completed, it is recommended that the Air Handler be checked against the following checklist.
1. Make sure power is "OFF" at power disconnect switch []
2. Check all field wiring for tight connections. See that grounding of unit is in accord with code []
3. Make sure unit suspension (ifused) is secure and that there are no tools or loose debris in,

around or on top ofthe unit []
4. Check all duct outlets; they must be open and unrestricted []
5. Check drain lines and be sure all joints are tight []
6. Make sure secondary drain pan is installed []
7. Check power supply for correct requirements per unit nameplate []
8. Check filters for proper size. Inform owner ofproper procedure for removal and reinstallation []
9. Energize the system and carefully observe its operation; make any necessary adjustment []

10. Instruct owner, engineer (if possible) on proper operating procedure and leave Use and Care Manual with owner []

SUPPLEMENTARYHEATERS CHECKOUT PROCEDURES, IFUSED
DOES HEATERREQUIREA SPECIAL CIRCUIT?. SEE "LIMITATIONSAND RECOMMENDATIONS".
1. Be sure the disconnect switch is "OFF", and safety label (if any) is attached []
2. Check on field wiring for tight connections and grounding according to codes []
3. Check circuit protection for proper size per nameplate specifications []
4. Check control box panel in place and secured []
NOTE: OPERATION OF HEATERS MUST BE CHECKED DURING THE OPERATION CHECK OF
TOTAL SYSTEM.

The Trane Company
DealerProducts Group. Troup Highway. Tyler, TX 75711

dwg. no. 21A309891 P03
Page 6 P.I,



18-HB15D2
1st Printing, 1986

SUPPLEMENTARYHEATERS
(This instruction covers installation in BWE--C or BPCB & BTE--B
and BWV,BWH P; BWV,BWH-A; TWV, TWH-P; 711VV-EAir Handlers

which are equipped with polarizedplugs.)
ALL phases of this installation must comply with NATIONAL, STATE AND LOCAL CODES.

These instructions do not cover all variations in systems
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 cov-

ered sufficiently for the purchaser’s purposes, the matter should
be referred to The Trane Company, Dealer Products Group,
Tyler, Texas.

A. GENERAL
1. Check Table 1, below to insure heater selected is approved

for use with the air handler in which it is to be applied.

2. Check the components received for damage. Report any
damage or shortages to transportation company immediately.

3. Be sure power supply agrees with listing shown on heater
nameplate.

1. Remove cover(s) from heater control box. Retain screws.

2. Puncture insulation covering mounting holes (4) at rear
corners of control box.

3. Remove air handler access panel from air handler.

4. Remove air handler heater cavity cover plate (5 screws) or
remove knockout with hammer and chisel if knockout is provided.

5. Remove hole plug, 4 screws and strain relief bushing (if
provided) from envelope. Discard strain relief bushing.

6. Assemble baffle (shipped with heater) to wrapper on heater
assembly by forcing baffle seam slot over rear lip of wrapper. See
illustration below.

3AFFLE

B. HEATER INSTALLATION IN BTE120,
BWE090,120 OR BPCB-B75 & BPCB-C10

NOTE: When the voltage and phase of the heater and the air
handler are the same, only one power entry is required to
provide power to the equipment. However, when a three phase
heater is installed in a single phase air handler, separate power WRAPPE
supplies must be provided. In that case omit step 9 below and
connect in accordance with the wiring diagram located on the
air handler control box cover.

HEATER COMPATIBILITY TABLE

HEATER KW BWH73A,P BWVI39A,P
...MO__BEL NO. RA"rlNG TWH739P ’TWV739P TWV739E

BAY96X1509A 864 YES YES YES

BAY96X1514A 14.40 YES YES YES

BAY9X1520A 20.16 YES YES YES

BAY96X1526A 25.92 NO NO NO

BAY96X1532A 31.68 NO NO NO

BAY96X3507A 7.14 YES NO NO

BAY96X3517A 17.10 YES YES NO

BAY96X3527A 27.06 NO NO NO

BAY96X3537B 37.02 NO NO NO

BAY96X4507A 7.14 NO NO NO

BAY96X4517A 17,10 NO NO NO

BAY96X4527A 27.06 NO NO NO

BAY96X4537A 37.02 NO NO NO

SV-UN-ACC-EHTR-IN-1OA-10/86

BWV754A,P
BWH754A,P
T’WV764P
TWH764P

YES
YES

YES

YES
YES
YES

YES
YES

NO
NO

NO
NO
NO

BWV042A,P
BWV742A,P BWV760A,P
BWV748kP BWH748A,P BWH760A,P

YES YES YES

YES YES YES

YES YES YES

YES YES YES

YES NO YES

YES YES YES

YES YES YES

YES YES YES

NO NO NO

NO NO NO

NO NO NO

NO NO NO

NO NO NO

TABLE 1

INTROL BOX

AIR FLOW

BWE0fC100F BWE0)C400F

YES NO YES

YES NO YES

NO YESYES

BWEOgOCIOOE
or BPCB-B75
8WE120C100E
ot BPCB-Cl01
BWEOGOClOOT
BTE1208100E

YES

YES NO YES

YES NO YES

YES YES YES

YES YES YES

YESYES
YESNO NO

NO YES NO

NO YES NO

NO YES NO

NO YES NO

8WE090C400E
or BPCB-B/SN
o BPCB-Cl
6TEI20I00E

NO
NO
NO
NO
NO
YES

YES
YES

YES
YES

YES
YES
YES

dwg. no. 21A712793 Pll



INSTALLER’S GUIDE

7. Insert heater into the heater cavity, align screw holes and
secure with 4 screws (one in each corner).
8. Connect low voltage polarized plug of air handler to (right

hand) polarized plug of heater.
9. Disconnect two (2) halves of high voltage polarized plug of

air handler and connect movable half to (left hand) high voltage
polarized plug of heater.
NOTE: This will leave the unconnected halfsecured to the air
handler by a bracket. The wirefrom this halfshould terminate
in the lower section of the air handler control box and should
also be unconnected. Install hole plug if knockout has been
removedfrom cabinet side.

10. Replace heater control box cover(s).
11. Remove heater power supply junction box cover plate.
Locate and secure junction box to the interior rear corner of the
air handler (in the position selected for power entry).
CAUTION: Route wiring between heater and itsjunction
box through nylon clamps provided to prevent contact
with blower wheel, pulleys, or shafts.
12. Connect power wiring in junction box and low voltage wiring
to terminal boards per the appropriate field wiring diagram in
this instruction.

13. Attach cover plate to junction box.
14. Replace air handler access panel.
NOTE: For heaters with self-contained circuit breakers, an
opening in the blower accesspanel isprovided so that the break-
ers may be operated without removal ofthe panel. Removefour
(4) screws and discard cover plate. Install circuit breaker
escutcheon (provided with heater)frame (border) opening with
four (4) screws previously removed. Cut out fiberglass insula-
tion flush with inside edge ofescutcheon opening after install-
ing escutcheon.

C. HEATER INSTALLATION IN BWE736C;
BWE742-760C & BWE060C

1. Remove cover(s) from heater control box. Retain screws.
2. Puncture insulation covering mounting holes (4) at rear

inside corners of control box.
3. Remove air handler access panel from air handler.
4. Disconnect 2 polarized plugs and remove bracket with plug

halves from air handler. Remove the field connection leads from
the control box (also remove the strain relief bushing). Discard
the plug bracket and the attached leads.
5. Remove hole plug, 4 screws and strain relief bushing from

envelope. Discard strain relief bushing. When heater is installed,
power for the air handler is provided from the heater so that only
one power entry is required to provide power to the equipment.
Install hole plug in 7/8" diameter hole in air handler cabinet
adjacent to air handler control box.
6. Remove heater cavity knockout plate (knockout with chisel

and hammer).

7. Assemble baffle (shipped with heater) to wrapper on heater
assembly by forcing baffle seam slot over rear lip of wrapper. See
illustration on front page.

8. Insert heater into air handler heater cavity, align screw
holes and secure with 4 screws (one in each corner) provided in
envelope.

9. Connect low voltage polarized plug of air handler to (right
hand) polarized plug of heater.

10. Disconnect two (2) halves ofhigh voltage polarized plug of air
handler and connect movable half to (left hand) high voltage
polarized plug of heater.

11. Replace heater control box cover(s).
12. Remove heater power supply junction box cover plate.
Locate and secure junction box to the interior rear corner of the
air handler (in the position selected for power entry).
13. Connect power wiring in junction box and low voltage wiring
to terminal boards per the appropriate field wiring diagram in
this instruction.

14. Attach cover plate to junction box.
CAUTION: Make sure wiring is prevented from making
contact with blower wheel, pulleys, or shafts.
15. Reinstall air handler access panel.

NOTE: For heaters with self-contained circuit breakers, an
opening in the blower accesspanel isprovided so that the break-
ers may be operated without removal ofthe panel. Removefour
(4) screws and discard cover plate. Install circuit breaker
escutcheon (provided with heater)frame (border) opening with
four (4) screws previously removed. Cut out fiberglass insula-
tionflush with inside edge ofescutcheon opening after install-
ing escutcheon.

D. HEATER INSTALLATION IN
BWV739,754A,P; TWV739,764P; TWV739E;
BWV742, 748, 760A,P

1. Remove cover(s) from heater control box. Retain screws.
2. Puncture insulation covering mounting holes (4) at rear

inside corners of control box.

3. Remove air handler access panel from air handler.
4. Disconnect 2 polarized plugs and remove bracket with mat-

ing halves from air handler. Remove the field connection leads
from the control box (also remove the strain relief bushing).
Discard the plug bracket and the attached leads.
5. Remove hole plug and 4 screws from envelope. When heater

is installed, power for the air handler is provided from the heater
so that only one power entry is required to provide power to the
equipment. Install hole plug in 7/8" diameter hole in air handler
cabinet adjacent to air handler control box.

6. Remove heater cavity knockout plate (knockout with chisel
and hammer), and remove junction box shipped with air handler
in heater cavity.

7. Assemble baffle (shipped with heater) to wrapper on heater
assembly by forcing baffle seam slot over rear lip of wrapper. See
illustration on front page.
8. Disassemble power wiring junction box. Retain sheet metal

part with connector & wiring attached.
9. Remove knockout from cabinet in one of four power entry

locations selected.

10. Remove wire clamp from heater control box securing power
wiring to bottom of control box.

11. Insert heater into air handler heater cavity, align screw holes
and secure with 4 screws (one in each corner) provided in
envelope.
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INSTALLER’S GUIDE

12. Connect low voltage polarized plug of air handler to (right
hand) polarized plug of heater.

13. Connect high voltage polarized plug of air handler to (left
hand) high voltage polarized plug of heater.

14. Replace heater control box cover(s).
15. Route power wiring with connector plate to rear of cabinet
and feed power wiring thru knockout for power entry.

16. Secure heater connector plate with 4 screws to cabinet.

17. Attach junction box to cabinet over power wiring entry with
4 screws.

18. Connect power wiring in junction box and low voltage wiring
to terminal boards per the appropriate field wiring diagram.
NOTE: When these air handlers are equipped with supplemen-
tary heaters in a downflow application, cable clamp(s) must be
used to route heaterpower supply cables over & awayfrom sheet
metal edges ofblower housing.
19. If power supply cables are from the right side, assemble (2)
clamps around cables and attach with screws to air handler
cabinet in locations shown in figure 1. Use (1) clamp removed in
D-10 & (1) clamp included with sub-base BAY99X112.
20. If power supply cables are from the right rear, assemble (1)
clamp around cables and attach to air handler cabinet with 1
screw in location shown in figure 2.

21. Reinstall air handler access panel.

NOTE: For heaters with self-contained circuit breakers, an
opening in the blower accesspanel isprovided so that the break-
ers may be operated without removal of the panel. Remove and
discard cover plate. Cut out fiberglass insulation flush with
inside edge ofescutcheon opening.
22. Attach cover plate to junction box.

CAUTION: Make sure wiring is prevented from making
contact with blower wheel, shafts, and sheet metal
edges.

CABLE CLAMP

CLAMP

E. HEATER INSTALLATION IN
BWH739,754P (or A); TWH739,764P
BWH748,760P (or A)

1. Remove cover(s) from heater control box. Retain screws.

2. Puncture insulation covering mounting holes (4) at rear
inside corners of control box.

3. Remove air handler access panel from air handler.

4. Disconnect polarized plug from high voltagejunction box and
remove 4 screws securing junction box. Discard box with pigtails
and plug.

5. Remove hole plug, 4 screws and strain relief bushing from
envelope. When heater is installed, power for the air handler is
provided from the heater so that only one power entry is required
to provide power to the equipment. Install hole plug in 7/8"
diameter hole in air handler cabinet adjacent to air handler
terminal board.

6. Remove junction box shipped with air handler and remove
heater cavity plate with chisel and hammer.

7. Assemble baffle (shipped with heater) to wrapper on heater
assembly by forcing baffle seam slot over rear lip of wrapper. See
illustration on front page.

8. Disassemble power wiring junction box. Retain sheet metal
part with connector & wiring attached.

9. Remove knockout from cabinet in one of four power entry
locations selected.

10. Remove wire clamp from heater control box securing power
wiring to bottom of control box.

11. Insert heater into air handler heater cavity, align screw holes
and secure with 4 screws (one in each corner) provided in
envelope.

12. Disconnect low voltage polarized plug from dummy plug in
air handler and connect to mating polarized plug of heater.

13. Connect high voltage polarized plug from air handler control
box to mating polarized plug of heater.
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CABLE CLAMP

14. Replace heater control box cover(s).
15. Route power wiring with connector plate to rear of cabinet
and feed power wiring thru knockout for power entry.
16. Secure heater connector plate with 4 screws to cabinet.

17. Attach junction box to cabinet over power wiring entry with
4 screws.

18. Connect power wiring in junction box and low voltage wiring
to terminal boards per the appropriate field wiring diagram.
19. Attach cover plate to junction box.
20. When these air handlers are equipped with supplementary
heaters in an as shipped configuration, route power wiring from
heater to junction box (as shown in figure 3) such that wiring is
prevented from making contact with blower wheel, shafts and
sheet metal edges.

CABLE CLAMP

ALTERNATE POWER
SUPPLY LOCATION

21. When these air handlers are equipped with supplementary
heaters in a field converted configuration (rear blower access),
assemble cable clamp removed in E-10 around power wiring and
attach to air handler cabinet with (1) screw in location shown in
figure 4.

CAUTION: Make sure wiring is prevented from making
contact with blower wheel, shafts, and sheet metal
edges.
22. Reinstall air handler access panel.

NOTE: For heaters with self-contained circuit breakers, an
opening in the blower accesspanel isprovided so that the break-
ers may be operated without removal of the panel. Remove and
discard cover plate. Cut out fiberglass insulation flush with
inside edge ofescutcheon opening.
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TWV,TWH764P AIR HANDLERS WITH SINGLE SPEED COOLING
UNITS & AY28X092 OR AY28X105 THERMOSTATS

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED

NOTES: ROOM THERMOSTAT IN FIELD WIRING TABLE

POVVER WIRING AND GROUNDING OF EQUIPMENT AYZBX092 OR AYZGXIOS
MUST COMPLY W,T. LOC*LCODES. SET",’PCU".EWT IIzlWIDIYIR] REOUIRED/

2. BE SURE POWER SUPPLY AGREES WITH THRU Wl. W2. W3. SHOWN L.J FOR 3 PH

3, LOW VOLTAGE WIRING TO BE NO. 18A.W,G 3DED r-- t

=N,MCONDOCTO" :UMPER / l/ / / /
.POL,R.ZED PLUG SECTIONS PM-, ,ND PF-S lll ISUPPL. HTR. ---"
,TTACD TO HEATER CONTRO,OX. SECT,S ill CONTROL ROX
1-PF AND 2-PM FACTOY WIRED INTO AIR o
HANDLER. PM-A[2] ’-l-l- "’;"

e.,FODT,SNOTUSEO. THEN CONNECT A’OP"ATE III ,-PF U -M
JUMPERS FROM W1TO W2 AND W3 ON LVTB. --’--’’------"EE- T NnTC 5

7. TO USE LOW AMBIENT COOUNG KIT ’AY28X 123C ’S’NGLE SPEEOI ’’1 I1[
ON PHASE MODELS. "R" IFAD MUST BE /--
CONNECTED TO "Y" LEAD IN O"OER TO SUPPLY ..,,)-- F’ / AIR HANDLER
CONTROL VOLTAGE FOR KIT. B , FIELDABDED .LI"-

| [’-. L-o INTER-COMPONENT WIRING

TO POWER SUPPLyF---JH "" | IGRY

REOUlREO
FOR 3 PH

From Dwg. 21B130729 Rev. 4

TWV,TWH764P AIR HANDLERS WITH SINGLE SPEED COOLING
UNITS & BAY28X183 THERMOSTAT

NOTES:

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

2. BE SURE POWER SUPPLY AGSEES WITH EQUIPMENT NAMEPLATE.

3. LOW VOLTAGE WING TO BE NO. 18 A.W.G. MINIMUM CONDUCTOR

UE COPPER CONDUCTOR ONLY.

5. POLARIZED PLUG SECTIONS PfA AND PF-B ATTACHED TO HEATER CONTROL
BOX. SECTIONS 1-PF AND 2-PM FACTORY WIRED INTO AIR HANDLER.

SET "HA" PER CURRENT
THRU Wl,Vi2,W’3: SHOWN
O# WIRIN6 OIRAM

0. D. SECTION
ISINGLE SPEED)

TO POWER SUPPLY
PER LOCILIR31!

TO POWER SUPPLY PER
ROOM THERMOSTAT LOCAL CODES & AS DEFINED

CAT. NO. BAY28XI83 WITH IN FIELO WlRINO TABLE
SUB-BABE CAT. NO. BAY28XI85

.JlJG

’-- I__
JYIIYZII ICIRH.L FA]!iR

REQUIRED
FOR 3 P -----) H

J-L...J
CONTROL BOX

,-,’F- U U "-"
SEE NOTE S

,,RH,,D,ER

FIELD ABDED
JUMPER i

INTER-COMPONENT WIRING

24 Y. ’ FACTORY
LINE V.j" W]R]NG

24. Y. "L FIELD
LINE V WIRING

From Dwg. 21B130728 Rev. 5
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"rWV,TWH764P AIR HANDLERS WITH TWO SPEED COOLING
UNITS & BAY28X164 OR BAY28X179 THERMOSTAT

NOTES:

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

2. BE SURE POWER SUPPLY AGREES WITH
EQUIPMENT NAMEPLATE.

.3. LOW VOLTAG WIRING TO BE NO. 18 A.W.G.
MINCONDUCTOR.

4 USE COPPER CONDUC1OR8 ONLY.

5. POLARIZED PLUG SECTIONS PM-A ANDPF
ATTACHED TO HEATERCONTROL BOX.
SECTIONS -PF AND 2-PM FACTORY WIRED
INTO AIR HANDLER.

6. IF DOT IS NOT USED, THEN CONNECT
APPROPRIATE JUMPER FROM W2 TO W3 ON
AiR HANOER LOVV VOLTAG TEAL
BOARD.

THIS LEAD NOT USED IN THIS APPLICATION

;^ ;_6 ROOM THERMOSTAT IN FfEL0 WIRING TABLE
I-Y; +IZ-T .AY2,X7
T I-+- zlw[IG IYIIYZlR BI IIII

L IlrIlll t1!
-’’Y--J lJ+-J"+JJll[l ISuF’+’L+TR.---

RELAY KIT BAY24XO4Z ill Ill rCONTROL BOX
PROVIDE SEPARATELY llll II ! ’pM_A pF_B

PER LOCAL CODE5 24 V..} FIELD
L{NE WIRING

From Dwg. 21B130725 Rev. 4

FIELD WIRING DIAGRAM FOR BWV,BWH,TWV,TWH
AIR HANDLERS WITH WEATHERTRON(R) HEAT PUMP

AND SUPPLEMENTARY HEATERS

NOTES:

POWER WIRING AND GROUNDING OF
EQUIPMENT MUST COMPLY WITH LOCAL

2. BE SURE POWER SUPPLY AGREES WITH
EQUIPMENT NAMEPLATE.

3. LOW VOLTAG WIRING TO BE NG. 18
A,W.G+ MINIMUM CONDUCTOR.

USE COPPER CONDUCTOR8 ONLY.

5 POLAmZEO PLUG SECTIONS PM-A ANG
PF-B ATTACHED TO HEATER CONTROL
BOX. SECTIONS -PF AND 2-II FACTORY
WIRED INTO AR HAN{ER.

6 IF OOT IS NOT USEO, THEN CONNECT
APPROPRIATE JUMPERS FROM WI TO
w2 AND W3 ON LVT8.

7. TERMINALS W2 AND W3 WILL HAVE
INTERNAL CONNECTWDNS ONLY IF 2NO &
3RD CONTACTOflS ARE USEO EY THE
HEATER FOR CONTROl.LING POWER TO
ELECTRIC HEATING ELEMENTS. IF 2NO &
3RD (EH & CH) CONTACTORS ARE NOT
USED, THEN FIELD CONNECTIONS TO W2
AND W3 CAN BE OMITTED AS
APPROPmATE.

8. CONNECT IN THIS MANNER IF O.D. UNiT
HAS "F" CONNECTION.

HEAT PUMP

I0. D. SECTION
ISINGLE SPEEOI

i,.
TO POWER SUPPLY
PER LOCAL CODESI

ROOM THERMOSTAT
BAY28XI38 OR BAY28XI39

lul ;1 1.

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED
IN FIELD WIRING TABLE

INTER-COMPONENT WIRING

24 V. FACTORY
LINE vf WIRING

24V. "t FIELD
LINE vf WIRING

From Dwg. 21B131066 Rev.
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TWV,TWH764P TWO SPEED AIR HANDLERS WITH SINGLE SPEED WEATHERTRON(R)
HEAT PUMPS 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 TOB NO. 18
AWG MINIMUM CONDUCTOR.

USE COPPER CONDUCTORS ONLY.

5 POLARIZED PLUG SECTIONS PM-A AND
PF-B ATTACHED TO HEATER CONTROL
BOX. SECTIONS 1-RE AND 2-PM FACTORY
WIRED INTO AIR HANDLER,

6. ODT IS NOT USED, THEN CONNECT
APPROPRIATE JUMPERS FROM W TO
W2 AND W3 ON LVTB,

7 TERMINALS W2 AND W3 WILL HAVE
INTERNAL CONNECTIONS ONLY IF 2NO &
3RD CONTACTORS ARE USED BY THE
HEATER FOR CONTROLLING POWER TO

HEAT PUMP ---’0. D. SECTION
[SINOLE SPEOI A

__xLC3
ELECTRIC HEATING ELEMENTS. IF 2ND &
3RD IBH & CH) CONTACTORS ARE NOT
USED, THEN FIELD CONNECTIONS TO W2
AND W3 CAN RE OMITTED AS
APPROPRIATE.

O’0’ UN’T

TO POWER SUPPLY
PER LOC

FOR 3 PH

TO POWER SUPPLY PER
LOCAL CODES , AS DEFINED

ROOM THERMOSTAT IN FIELD WIRING TABLE
BAY28XI38 OR BAY28XI39

I/ FIELOADDEDiI’ ’-PF/’v) J" ;F;
UPE SEE NOTE 5

AIR HANDLER

INTER-COMPONENT WIRINg-
4 V. FACTORY
LINE V WIRING

24V. 3 FIELO
LINE V W]R[NG

From Dwg. 21B130727 Rev. 5

FIELD WIRING DIAGRAM FOR COOLING MODELS
WITH TWV739E (VARIABLE SPEED) AIR HANDLER

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.

USE COPPER CONDUCTORS ONLY.

$. POLARIZED PLUG SECTIONS PM-A AND
PF-B ATTACHED TO HEATER CONTROL
BOX. SECTIONS *PF AND 2-PM FACTORY
WIRED INTO HANDLER.

6, OOT IS NOT USED. THEN CONNECT
APPROPRIATE JUMPERS FROM Wl TO
W2 AND W3 ON LVTB,

7, TO USE LOW AMBIENT C(XX.ING KIT
8AY28X123C ON PHASE MODELS. "R’"
LEAD MUST BE CONNECTED TO
LEAD IN ORDER TO SUPPLY CONTROL
VOLTAGE FOR KIT.

8, HOMIDISTAT CAT. NO BAYSTAT 253
(CLOSES ON FALL IN HOMIOITY}. IF
HUMIDISTAT IS NOT USED, THEN
CONNECT JUMPER SETNEEN G AND BK
ON LVTB,

9 SEE NOTES ON WIRING DIAGRAM IN AIR
HANDLER FOR PROPER SPED TAP
SETTINGS,

TO POWER SUPPLY----
PER LOCAL CODESL-,

REOUIRED JFOR PH

ROOM THERMOSTAT
AY28X092 OR AY28XI05

li ;I ’1

,DDE O
UMPER

0. 0. SECTION
ISINGLE SIZEE Ol

"" ’------ ]NTER-COMPONENT WIRING

LIN ’V.> W ING

Z4V. " FIELD
LINE Vf WIRING

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED
IN FIELD WIRING TABLE

CONTROL BOX

T

,/ 2-PM

SEE NOTE 5

AIR HANDLER
SEE NOTE

’SEE NOTE

From Dwg. 21B139484 Rev.
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TWV739E (VARIABLE SPEED) AIR HANDLER WITH SINGLE SPEED
HEAT PUMP MODELS AND SUPPLEMENTARY HEATERS

NOTES

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

2. BE SURE POWER SUPPLY AGREES WITH
EQUIPMENT NAMEPLATE

3 LOW VOLTAG WIRING TO BE NO. 18
A.W.G. MINIMUM CONDUCTOR.

USE COPPER CONDUCTORS ONLY.

5 POLARIZED PLUG SECTIONS PM-A AND
PF-B ATTACHED TO HEATER CONTROL
BOX SECTIONS 1-PF AND 2-PM

FACTORY WIRED INTO HANDLER,

ODT IS NOT USED, THEN CONNECT
APPROPRIATE JUMPERS FROM TO
W2 AND W3 ON LVTB,

TERMINALS W2 AND W3 WILL HAVE
INTERNAL CONNECTIONS ONLY IF 2NO & -’c*;-UM
3RD CONTACTORS ARE USED SY THE 0. D. SECTION
HEATER FOR CONTROLLING POWER TO ISIN6LE SPEE0
ELECTRIC HEATING ELEMENTS. IF 2NO &
3RD IBH & CH} CONTACTORS ARE NOT

USED. THEN FIELD CONNECTIONS TO
W2 AND W3 CAN BE OMITTED AS
APPROPRIATE.

8. CONNECT IN THIS MANNER IF O.D. UNIT
HAS "F’" CONNECTION

SEE NOTES ON WIRING IN AIR
HANDLER FOR PROPER SPEED TAP
SETTINGS

10 HUMIDISTAT CAT. NO. BAYSTAT 253

(CLOSES ON FALL HUMIDITY) IF
HUMIDISTAT IS NOT USED. THEN

ONLVT.  0 0WERS0PP’Y -- 
REQUIRED
FOR 3 PH

TO POWER SUPPLY PER
LOCkL COOES 8, AS CEFINED

ROOM THERMOSTAT IN FIELD WIRINO TABLE
AY28XI3fl OR BAY28XI39

A HANER

24 V. FIELD
LINE V WIRING

From Dwg, 21B139485 Rev.

FIELD WIRING DIAGRAM
BWE C,BTE B WITHOUT TRANSFORMER WITH PLUG-IN HEATERS &

CONDENSING UNIT WITH TRANSFORMER & O.D. THERMOSTATS

NOTES:

POWER AND GROUND(NG EQUIPMENT MUST COMPLY WITH LOCAL

CODES

AGREES EQUIPMENT NAMEPLATE.

LOW VOLTAGE WIRING TO BE NO. 18 A.W,G. CONDUCTON.

USE COPPER CONODCTORS ONLY.

THERMOSTAT

AYMX05
"HA" $t"rT W,,W

[,I=lwlolYlel

, 7)

POWER SUPPLY RER LOCL COOES
FIELD WIRING TABLE

t, t|o

GRE0tNG’

POLARIZED PLUG SECTIONS PM-A AND ATTACHED TO HEATER CONTROL BOX.

SECTIONS AND FACTONY INTO AIR HANDLER

6, ODT IS OMITTED. THEN CONNECT APPROPRIATE JUMPERS PROM TO W2 AND

ON LVTB.

AIR DOES NOT EDC. CONNECT THIS LEAD TO

8 CAUTION:
IF THREE-PHASE HEATERS USED NOLE PMASE WEO9OC,120C ON TEl

DO NOT CONNECT SEPARATE PORR SUPPt.Y MUST BE Pf/IOD TO AIR

HANDLER ACCONDANCE WITH HANDLER WIINNG DAGRAM.

From Dwg. 21C126783 Rev.
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TO POWER
SUPPLY PER
LOCAL CODES

FIELD WIRING DIAGRAM FOR WEATHERTRON(R) HEAT PUMPS WITH
BWE C or BPCB AIR HANDLER (NO ELECTRIC HEAT)

(TRANSFORMER IN OUTDOOR UNIT)

Z4V. ". RECTORY
t.IN VJ V/tRIM

|4V. " FIIrL0
LINE: v..J WlRIN

HEAT PUMP
O. D. SECTION

ROOM THERMOSTAT
BAYZSX 138 OR
BAY28X139

TO POWER SUPPLY

CONTROL
BOX

C

LVTBAIR HANDLER

NOTES:

POWER NtRING AND GROUNDING OF EQUIPMENT MUST COMPLY

LOCAL COOS.

SURE POWER SUPPLY AGREES EQUIPMENT

LOW VOt.TAGE TO NO. AW.G. CONDUCTOR,

USE COPPER CONOUCT0S ONLY.

From Dwg. 21C128291 Rev.

FIELD WIRING DIAGRAM
BWE C WITH TRANSFORMER WITH PLUG-IN HEATERS &

CONDENSING UNIT WITHOUT TRANSFORMER & WITH O.D. THERMOSTATS

NOTES:

POWER WIRING ARD GROUNDING OF EQUIPMENT MUST COMP1.Y LOCAL
CODES.

SURE POWER SUPPLY AGREES EQUIPMENT NAMEPLATE.

VOLTAGE WIRING NO MINIMUM CONDUCTOR

USE COER CONDUCTORS O,.y.

POLARIZED I:.UG SECTIONS PM-A PF-S ATTACHED TO CONTROL BOX.
SECTIONS AND HANDLER.

DOT IS OMITTED. CONNECT APPROPRIATE JUMPERS FROM TO W2 AND
W3 ON LVB.

TO USE LOW COOLING BAV28X123B ON PHASE MODELS.
MUST BE CONNECTED ON ORDER TO SUPPLY CONTROE VOLTAGE
FOR

From Dwg. 21C126746 Rev. 2
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FIELD WIRING DIAGRAM
BWE C WITH PLUG-IN HEATERS & HEAT PUMP WITH O.D. THERMOSTATS

V.}

SECTION

i WIRE

ODT-E

ROOM THERMOSTAT
BAYZSX138 OR
BAY28X139

POWER WIRING AND GROUNDING OF EQUIPMENT MUST COMPLY WITH LOCAL
CODES

BE SURE POWER SUPPLY AGREES EENTNAMEPLATE,

LOW VOt.TAGE WIRING TO BE NO, G. MINIMUM CONDUCTOR.

UCOiR CONO4X:TORS OLY.

LOCAL
FIELD

TABLE

till

oon

SUPS. HEATER
NTR

SEE

NOTES

POLARIZED PLUG SECTIONS AND PF-B ATTACHED TO HEATER CONTROL BOX,

SECTIONS PF-A AND PM-B FACTORY WIRED INTO HAND(.ER.

DOES NOT HAVE EDC. THEN CONNECT THIS LEAD TO TERMINAL
ON LVTB.

IF ODT IS OMITTED, THEN CONNECT APPROPRIATE JUMPERS FROM TO
OR LVTB,

TERMINALS W2 W3 HAVE INTERNAL CONNECTIONS ONLY IF 2ND & 3NO
CONTACTORS ARE USED BY THE HEATER FOR CONTROLLING POWER TO ELECTRIC
HEATING ELEMENTS. IF END AND 3RD (BH CH) CONTACTORS AR NOT USED,

FIELD CONNECTIONS TO & WE CAN BE OMITTED AS APPROPRIATE,

9. CAUT1ON:

THREE-PHASE HEATERS ARE USED SINGLE PHASE WE090C.120C, DO NOT
SEPARATE POWER SUPPLY MUST BE PROVIDED TO AIR HAROLER

ACCORDANCE WITH HANDLER WIRING DIAGRAM.

From Dwg. 21C126747 Rev. 2

FIELD WIRING DIAGRAM
BWE-- C,BTE-B WITHOUT TRANSFORMER & CONDENSING
UNIT WITH TRANSFORMER AND PLUG-IN 2-STAGE HEAT

D SECTION

-Y

WIRE

POWER WIRING EQUIPMENT MUST COMPLY

CODES

EQUIPMENT

LOW NO A.W.G. CONDUCTOR.

ROOM NEMOSTAT
CAT NG BAYXI6

SET P[R CENT

FIELD
CCTEB, JUMPER

EDG

LVTS

POWER SUpIq..y
LOCAL C00(S AS
DEFINED FIEL0
WiRW TABLE

USE COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS AND PF-B ATTACHED TO HEATER
CONTROL BOX SECTIONS AND PM-B FACTORY WIREO INTO AIR
HANDLER.

HANDLER DOES NOT EDC. THEN CONNECT THIS LEAD

CAUTION:

SINGLE PHASE WE090C, t20C OR
TE120C, DO NOT CONNECT SEPARATE POWER SUPPLY MUST

PROVIDED TO HANDLER ACCORDANCE WITH HANDLER WIRING
[AGRAM.

From Dwg. 21C126784 Rev. 2

page 10 OATA SuBJeCT TO CHANGE WITHOUT NOTICE
dwg. no. 21A712793 Pll



FIELD WIRING DIAGRAM FOR WEATHERTRON(R) HEAT PUMPS WITH
BWE C or BPCB AIR HANDLERS WITH SUPPLEMENTARY HEATERS

(TRANSFORMER IN OUTDOOR UNIT)

JuJF IBJXz]W]

POWER SUPPLY
LOCAL CODES 8
DEFINED FIELD
WIRING TABLE

GROUNOING

From Dwg. 21C128292 Rev.

FIELD WIRING DIAGRAM
BWV A,P;BWH A,P; TWV-P; TWH-P AIR HANDLERS
WITH CONDENSING UNIT AND PLUG-IN 2-STAGE HEAT

NOTES:

POWER WIRING AND GROUNDING EQUIPMENT MUST COMPLY LOCAL
CODES.

BE SURE POWER SUPPLY AGREES WITH EQUIPMENT NAMEPLATE

LOW VOLTAGE WIRING TO NO. 18 AW.G MINIMUM CONDUCTOR

USE COPIER CONOUCTOflS ONLY.

POLARIZED PLUG SECTIONS ATTACHED HEATER CONTROL
BOX. SECTIONS FACTORY INTO

0. O. SECTION
ISIIIGLE spErnl

TO POWER SUPPLY
PER LOCAL CODES{

TO POWER SUPPLY PERROOM THERMOSTAT LOCAL CODES & AS DEFINEDCAT. NOBAYSXI83 WITH IN FIELD WIRING TABLESUB-BASE CAT. N0.BAY28XI85

"| 1"1-- THII m,’R3r,J: SHOMi

I" O’WININSOI--Aid

SEE NOTE 5

AIR HANDLER

INTER-COMPONENT WIRING
Z4 V. "[ FACTORY
LINE V:]" WIRING
2,4 V, "!, FIELO
LINE Y.j" WIRING

From Dwg. 21C131065 Rev.
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FIELD WIRING DIAGRAM
BWV A,P;BWH A,P; TWV-P; TWH-P AIR HANDLERS
WITH CONOENSING UNIT & WITH O.D. THERMOSTATS

NOTES:

POWER WIRING GROUND OF EQUIPMENT MUST COMPLY WITH LOCAL

CODES

SURE POWER SUPPLY AGREES EQUIPMENT NAMEPLATE.

LOW VOLTAGE WIRING TO BE G. CONDUCTOR.

USE COPPER CONDUCTORS ONLY.

POLARIZED PLUG SECTIONS AND PF-B ATTACHED TO HEATER

CONTROL BOX SECTIONS AND FACTORY WIRED INTO

HANDLER.

DOT IS USED. THEN CONNECT APPROPRIATE JUMPERS FROM W1

AND ON LVTB

USE LOW AMBIENT COOLING KIT BAY28X123B ON MODELS.

LEAD MUST CONNECTED ORDER SUPPLY

CONTROL VOLTAGE FOR

TO POWER SUPPLY
PER LOCAL CODES’

ROOM THERMOSTAT
AYZSXOgZ OR AYZX|05

Ilzl ,I’,

riELO-rj(
MPE

TO POWER SUPPLY PER
LOCAL CODES & kS DEFINED
IN FIELD W]RIN6 TMI.E

Ico- o . x"

From Dwg. 21B131067 Rev.

The Trane Company
Dealer Producs Group Troup Highway Tyler, TX 75711

(C) American Standard Inc. 1986
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IVIETALgAlRE
SUBMITTAL SI::;Hi:=DULE

SUBMITTED BY Hoffman & Hof,n, Inc. DATE: 12/4/86
PROJECT NAME’& LOCATION Replace Cond/tiord S,stem, New River & camp Le3eune
ARCHITECT: ENGINEER:
CONTRACTOR: K.UStOn eCubLB W HeatnB Co. CONTR. P.O. NO. 33z

Area,
I.E Served

H H-217

U -217

V H-217

NA H-217

WOOED

L M-:" V40(OD

M M-218 i V4004D

U M-218 "’ RI-ID

Y M-218 RHD

L M- V4004D

M M-220 V4004D

U M-220

Y M-220 RHD

NA TC-(8 RH

Size Qty. C.F.M.

18X8 o 200

18x8 8 250

12x6 2

24x24 2

146 4

i I0 Z00

I8 8 250

i6 2

244 2

i8 I0 2

18 8 250

16 ’ 2

244 2

62 1

62 1 5585

Accessories/Remarks
OBD, Extractor

OBD

Transfer Grille

OBD, Extractor

OBD

OBD

OBD, Extractor

II II

0BD

II

METAL INDUSTRIES, INC. M*I CLEARWATER, FLORIDA





AIR DISTRIBUTION SUBMITTAL

NOTES:
I. CONSTRUCTION: FRAME OF HEAVY DUTY EXTRUDED ALUMINUM MATERIAL .045 THICKNESS.

DEFLECTING BARS OF EXTRUDED ALUMINUM MATERIAL .160 TAPPERED TO A SEMI-AIR-FOIL SHAPE.2. FINI__.: SATIN ALUMINUM ENAMEL.
3. MOUNTING UNrI-...,tMOUNTING SCREWS FURNISHED.
4. _IMPER: OPPO.D BLADE DAMPER FURNISHED WHEN SPECIFIED. FOR DETAILS OF DAMPER

CONSTRUCTION[:EI[ DRAWING NO. 6005.
5. FRAM._..__E: CASKETED TO PREVENT AIR LEAKAGE AND MNIMIZE SMUDGG.
6. DUCT FABRICATION: UNIT COLLAR OR NECK DIMENSIONS VARY SUGHTLY, THEREFORE DUCTS MUSTBE FABRICATED TO SPECIFIED NOMINAL SIZE, I.E., 14=X6" SPECIFIED, DUCT I.D. 14"X6".

MODEL V4004 OR V4004D
DOUBLE DEFLECTION
SIDEWALL SUPPLY

MODEL V4004 (GRILLE NO DAMPER
] M00l.

.diN BY= JG
3 APR 1970 J.DWG. NO. 4010

BIGINEEII:

CONIIACTO,

SUIMITTED

METAL*AIR| METAl. INOUETRIII INr. Clew-war,w., Flork:





DISTRIBUTION SUBMITTAL
r----MOUNTING HOLE1

I:TAIL A

NOTES:
I. C__ONSTRUCTION: FRAME OF ALUMINUM MATERIAL .040 THICKNESS, DEFLECTING VANES ARE.040 ALUMINUM FORMED TO STREAMLINED 45" CURVE, FRAiE$ ARE I-PIECECONSTRUCTION THRU SIZE 14"XI4" UNLESS OTHERWISE SPECIFIED. SIZES ABOVE 14"XI4"HAVE HEAVY DUTY EXTRUDED ALUMINUM FRAMES.2. FI.__NIS__H: SATIN ALUMINUM ENAMEL.
3. MOUNTING: UNIT MOUNTING SCNFW’$ FURNISHED,
4, DAMPER: OPPOSED BLADE DAMPER FURNISHED WHEN SPECIFIED. FOR DETAILS OFDAMPER CONSTRUCTION, SEE DRAWING NO. 6006-1.5. DUCT FABRIC/TION: UNIT COLLAR OR NECK DIMENSIONS VARY SLIGHTLY THEREFOREDUCTS MUS,BE ,FABRICATED TO SPECIFIED NOMINAL SIZE I.E. 12"XI2" SPECIFIED,DUCT hp. 12"XI2

MODEL RH OR RHD
45 DEFLECTION

SIDEWALL OR CEILING RETURN

" MODEL :RH (GRILLE NO DAMPER
"’[] MODEL RHD (REGISTER- WITH DAIIIER

AWN BY: JG CHK’D. BY: KR
,TE 15 MAY 1970 DWG. NO. 4024-1

LOCATION:
ARCHITECT:
ENGINEER:

CONTRACTOit:_

SUBUTTED BY:

ME’rAL INOUBTRIE8 INC.. Cleapwep. Fiopile MEMBERI Air Dlffu|lon Coun(=|l [M-
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The Trane Company
Division ofAmerican Standard Inc.

La Crosse W154601-7599
Clarksvil/e TN 37040

iTrane Order Number

11 -i 2"-8b F 4M 3.A
Trane Job Number Customer Order Number Number of Prints Type of Order
F4-1C4c. C "329 :11 LiT O0 SUB

!EngineerCHEAIHAM & ASSOC. WILMINGTON NC

Trane Salesman
R CRAWFCRD i’JbLxat LOGS TCI08 g TCXCSg

CANP LEJEUNE, NC
Sold To :Ship To Project

’KINSTEtN PLBG.. & HTG.
C/C BLDG. TC1038 & TC1059
CAMP LEJEUNE NC
2852

Page Number

:Date to Ship
JO-O0 -00 hA

KINSTON PLUMBING & HEATING CC, |NC

P.Eo ECX 637
KI IS I I, NC 28502

Mark Packages Project Name

Item
i0

20.CC

-0. CO

Quantity Trane Ordering Number Specifications
0001 BTAIBOD3COA 15 TON

OOCli BkV180B300D

SPLIT SYSTEM CCNDENSIhG UNIT 208-23013/60

TAG: BLDG. TC-I038

15 TON SPLIT SYSTEM CCLING Gk HEAT PUMP AIR HANDLER

TAG: BLDG, TC-1038

CCCZ!BTA180F300A !15 TEN SPLIT SYSTEM CI]NDENSING UNIT 208-230/3/60

TAG: BLDG. TC-I059

15 TCN SPLIT SYSTEM COOLING OR HEAT PUMP AIR

BLDG,

HANDLER

TC-I 059

OFFICE OF THE
OFFICER IN CHARGE OF CONSTRUCTION
CAMP LEJEUNE. NORTH CAROLINA

APPROVED

B TA- IN-
BWV-IN- IA
B TA- I N-4,
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Table I Electrical Data

Unit Characteristics
Compressor

Motor
Condenser
Fan Motors

Recommended
Allowable Minimum Maximum Dual-Element

Electrical Voltage Circuit Fuse Fuse RLA LRA Kw No./ FLA LRA Kw
Model Characteristics Range Ampacity Size Size No. (Ea.) (Ea,) (Ea.) Hp (Ea.) (Ea.) (Ea.)

BTA180D3 208-230/60/3 187-254 76 100 80 2 27.1 156 8.9 3/.75 5.0 11.0 0.74

BTA180D4 460/60/3 416-508 36 45 40 2 12.3 79 8.9 3/.75 2,7 5.5 0.74

BTA180DW 575/60/3 520-635 28 35 30 2 9.9 63 8.9 3/.75 1.8 4.4 0.74

NOTES:
1. Allowable voltage range is at unit terminal block.

2, Minimum circuit ampacity (MCA) is 125%of the
RLA of compressor motor plus the total RLA
(FLA) of remaining motors in the circiut,

3. Maximum fuse size is 225% of the RLA of
compressor motor plus the total RLA (FLA) of
remaining motors in the circuit.

4. Recommended dual element fuse size is 150% of
the FLA of compressor motor plus the total
RLA (FLA) of remaining motors in the circuit,

5, Local codes may take precedence,

6. Motor electrical Information is for each individual
motor.

7. Kw values with matched blower coils at A.R,I.

rating conditions of 80 EDB/67 EWB to the

evaporator and 95 F ambient,

OAmedcan Standard Inc. 1986



Table 4Table 2 Unit Weights
BTA180D

Weight
Shipping (Lbs) 1060
Net (Lbs) 932

Table 3 General Data
BTA180D

Performance Data
Gross Capacity at A.R.I.
Conditions (MBh)
Matched Blower Coil 95
Condensing Unit Only 197.0

A.R.I. Cooling with Matched
Blower CoiP
Net Cooling Cap. (MBh) 185
Total System Kw 22.6
EER (MBh/Kw) 8.2
Indoor Cfm 6000

A.R.I. Cooling with
Matched Furnace Coil
Net Cooling Cap. (MBh)
EER (MBh/Kw)
Indoor Cfm

A.R.I. Sound Rating
(BELS)

Operating Data
Standard Amb. Range (F) 45-115
Low Amb. Option (F) 0
Oper. Charge--R-22 (Oz.) 326

System Data
Refrigerant Type R-22
No. of Refrig. Circuits 2
System Capacity Steps (%) 100/50/0
Suction Lines (OD) 1%"
Liquid Lines (OD) 1,,,

Compressor Data
Number 2
Nominal Size/Type 7V2T/H
Unloading Steps

(High Rpm/Low Rpm) None

Outdoor Coil Data
No. of Coils 2
Dimensions H x L (In.) 24 x 78
Face Area (Sq Ft) 26.00
Fin Type 3/8 Wavy
Rows/Fins Per Inch 2/1 68
Tube Size %"
Cond. Charge (Lbs R-22) 44

Outdoor Fan Data
No. of Fans/Motors 3
Fan Type/Diameter (In.) Prop/22
Drive/Speed Dir/Single
Motor: Nominal Hp (each) 3,

Nominal Rpm 1100
Nominal Airflow (Cfm) 12130
Frame Size 48

NOTES:
1. At A.R.I. 210 conditions of 80/67 F (EDB/EWB) and

95 F ambient.

2. At 45 F saturated suction temperature and 95 F
ambient.

3. A.R.I. 270 Noise Rating numbers determined with

the unit in the cooling operation at 95 F outdoor
ambient.

4. With optional low ambient control.

5. Operating charge is for condensing unit only (all
circuits), and does not include interconnecting lines

evaporator.

6. Max. linear length 80 ft.; Max lift-suction 60 ft.; Max lift

liquid 60 ft. For greater length refer to Refrigerant
Piping Applications Manual.

7. At conditions of 95 F ambient and 95% full.

Gross System Capacity Data
BTA180D At 6000 Cfm

Entedng DB

75 8O 85 90

57 167 162 167 165 165

62 183 145 172 183 183
85

67 201 113 145 173 195

72 220 81 110 143 173

57 156 153 156 154 154

62 173 142 166 171 171

67 191 109 141 168 187

72 209 77 106 138 169

57 148 145 148 147 147

62 163 135 158 161 161
105

67 180 104 137 162 176

72 197 71 101 133 164

57 138 137 138 136 138

62 153 130 149 151 151
115

67 168 99 131 155 167

72 184 68 96 127 157

Outdoor Enter Total
DB WB Cap 75 80 85 90

57 170 165 170 168 169

62 188 146 176 168 186

67 206 113 146 175 197

72 224 81 110 141 175

57 159 156 159 157 158

62 177 141 168 175 175

67 195 107 142 170 189

72 213 75 105 139 171

57 151 148 150 150 150

62 167 137 152 165 165
105

67 184 103 138 163 180

72 202 71 101 134 165

57 141 140 140 140 140

62 156 131 153 154 154
115

67 172 98 131 68 170

72 188 66 94 128 158

Table 5 Gro System Capacity Data
BTA180D At 6000 Cfm

Outdoor Enter Total Entering DB

DB WB Cap



Table 6 Gross Cooling Capacity Condensing Unit Only
BTA180D At 6000 Cfm

OD Suction Reference Temperature Degrees F

Temp. 30 35 40 45 50 55

HP 176.8 183.7 191.0 198.6 206.4 214.5

65 Cap 165.7 206.6 228.4 250.9 258.7 297.3

Kw 15.3 16.0 16.6 17.3 17.8 18.4

HP 200.8 208.0 215.5 223.3 231.4 239.6

75 Cap 171.0 190.9 211.5 232.6 254.3 276.3

Kw 16.0 16.8 17.5 18.2 18.8 19.4

HP 226.9 234.5 242.3 250.3 258.6 267.2

85 Cap 156.0 174.8 194.2 214.1 234.5 255.3

Kw 16.6 17.4 18.3 19.1 19.8 20.6

HP 255.2 263.1 271.2 279.7 265.3 297.4

95 Cap 140.5 158.2 176.5 195.3 214.5 234.3

Kw 17.0 18.0 18.9 19.9 20.8 21.7

HP 265.6 293.9 302.5 311.4 320.6 330.2

105 Cap 124.7 141.3 158.4 176.2 194.4 213.4

Kw 17.3 18.5 19.6 20.6 21.7 22.9

HP 318.2 327.0 336.1 345.6 355.5 366.1

115 Cap 108.5 124.0 140.0 58.8 174.2 192.5

Kw 17.6 18.8 20,1 21.4 22.7 24.1

NOTES:
1. Performance data calculated at 15 degrees subcooling

and degrees superheat.

2. HP Head Pressure (PSIG)
Cap Capacity (MBh)
Kw Outdoor Unit Kw

Mechanical
Specifications
General
All condensing units shall be
assembled on a heavy-gauge integral
steel base. Units shall be
weatherproofed and include hermetic
compressor(s), condensing coils,
fans and motors, controls and
holding charge of R-22. Units shall
have a top control box access panel
and removable end panels which
allow access to all major components
and controls.

Casing
Unit frame shall be a one-piece
welded assembly of 18-gauge zinc-
coated, galvanized steel. Exterior
surfaces shall be cleaned,
phosphatized and coated with an
epoxy resin primer and finished with
an enamel finish.

Refrigeration System
BTA180D shall have two separate and
independent refrigeration circuits.
Each refrigeration circuit shall have
an integral subcooling circuit.

Compressor- BTA 180D shall be
direct-drive, 3,600 rpm, hermetic
reciprocating compressor(s) with
centrifugal oil pump; two-point
lubrication for each bearing and
connecting rod; crankcase heater and
well; high strength, ring-type suction
and discharge valves; large gas
passages and minimum clearance
volumes; and rubber-in-shear
isolators.

Motor shall be suction gas-cooled
and shall have a voltage utilization
range of plus or minus 10 percent of
nameplate voltage. Internal
temperature and current-sensitive
motor overloads protect
compressor(s) under loss of charge
and other abnormal operating
conditions.

Condenser Fans and Motors Shall
be vertical discharge, direct-drive
fans, statically and dynamically
balanced, with aluminum blades and
zinc-plated steel hubs, 1,100 rpm
motor with permanently lubricated
ball bearings, built-in current and
thermal overload protection, and
weathertight slingers over bearings.

Condenser Coil Shall be "V" type,
air-cooled. Configuration aluminum
fin secondary surface mechanically
bonded to primary surface of -inch
OD seamless copper tubing.
Subcooling circuit(s) shall be
provided as standard for each
refrigeration circuit. Factory pressure
and leak-tested to 425 psig air
pressure. Metal grilles for coil
protection optional.

Controls Shall be 24-volt control
circuit includes fusing and control
power transformer. Unit shall be wired
complete with magnetic contactors
for the compressor(s), cooling low
ambient fan switches, high pressure
cut-out(s), low pressure cut-out(s)
and reset relays. Unit shall be
completely factory-wired with
necessary controls and terminal block
for power wiring. Time delay timers to
prevent compressors in dual
compressor units from simultaneous
start-up and anti-short cycle timers
are available as optional accessories.

Low Ambient Operation Standard
start and operation to approximately
45 F when matched with Trane
blower coils. Optional head pressure
control damper permits operation to 0
F and includes necessary controls for
low ambient operation.



Mechanical
Specifications
Accessories
Low Ambient Head Pressure Control
Dampers Shall modulate airflow by
means of a direct-acting damper
operator which senses head pressure
in the liquid line and positions
damper blades, allowing enough
airflow to maintain proper liquid
pressure at lower ambients. Standard
unit equipped with dampers shall
start and operate satisfactorily to 0 F
ambient. Kit consists of 16-gauge
damper assembly, R-22 operator,
tubing, rubber grommet, and all
necessary mounting hardware and
instructions.

Coil Guard Package Shall provide
protection from damage to coil
surface exterior. Kit shall consist of
coil guards and necessary mounting
hardware.

Vibration Isolator Package Shall
reduce transmission of noise and
vibration to building structures,
equipment and adjacent spaces.
Packages shall be available in either
neoprene-in-shear or spring-flex
types.

Time Delay Timer Shall prevent
compressors in a dual compressor
unit from coming on line
simultaneously. Timer shall be 24-
volt, 50/60 cycle, with a four-minute
timing period.

Antlshortcycle Timer Shall prevent
rapid on-off compressor cycling in
light load conditions by not allowing
compressor to operate for a
predetermined time upon shutdown.
Shall consist of a solid-state timing
device, 24-volt, 50/60 cycle with a
five-minute fixed-off timing period.

Since The Trane Company has policy of continuous
product improvement, it the right to change
specifications and design without notice.
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BWV-SQ-219.01

SUBMITTAL

TAG: 15 Ton
Vertical Air Handler
BWV180B

3’-5%"

11/, FEMALE PIPE THD.
DRAIN CONN, (BOTH ENDS)

LIQUID LINE
I/Z" FEMALE CONN. (2 PLS)

SUCTION LINE 1:"
FEMALE CONN. (2 PLS)

Table I Electrical Data Indoor Unit and Electric Heater
With Single Point Power

Minimum Minimum
Model for Capacity Rated Circuit Fuse
Use With Kw MBh Voltage Ampacity Size

t9.92 68.0 240/60/3 71.0 80

29.88 102.0 240/60/3 101.0 100
BWV180B300D

39,84 136.0 240/60/3 131.0 125
200-230/60/3

49.80 170.0 240/60/3 161.0 150

59.76 204.0 240/60/3 191.0 200

19,92 68.0 480/60/3 36.0 40

29.88 102,0 480/60/3 51.0 50
BWV180B400D

39.84 136.0 480/60/3 66.0 60
460/60/3

49.80 170.0 480/60/3 81.0 80

59.76 204.0 480/60/3 96.0 90

NOTES:
1. Kw at 208 volts is 75% of Kw at 240 volts.
2, Single power entry electrical calculations:

Minimum circuit ampacity is 125% of total of electric heat and evaporator fan motor amps.
Maximum fuse size is 225% of evaporator fan motor FLA plus electric heat amps.
Recommended fuse size is 150% of evaporator fan motor FLA plus electric heat amps.
Local codes may take precedence,

3. Single Point Power not available on 69.72 Kw and 79.68 Kw Heaters,

Table 2 Unit Weights (Lbs.)
Model BWV180B-D

Shipping/Net 786/686

(C)American Standard Inc. 1986



Table 3 General Data
Model BVVV180B-D

Indoor Coil Data
Configuration Draw Through
Number of Coils
Face Area 20.6
Fin Type Plate Fin

Rows/Fins Per Inch 4 12.5
Tube Size Material 1/2" Copper
Refrig. Control TXV
Drain Connection Size (In.) 1-1/4 NPT

Indoor Fan Data
Number of Fans
Fan Type Diameter Width FC/15" 15"
Nominal Hp Rpm 3/1725
Drive Belt
Number of Motor Speeds
Frame Size 182T

Filters Type included Throwaway
Filter Size Number of Filters 20 25 2 6

System Data
Refrigerant Type R-22
Number of Refrig. Circuits 2
Suc. Line (In. OD.) Conn. Sz./No. 1-3/8" 2
Liq. Line (In. OD.) Conn. Sz./No. 1/2" 2

NOTE:
1. These Air Handlers are A.R.I. certified with

various Split System Weathertron(R) Heat Pumps
(A.R.I. Standard 240) and Cooling Units (A.R.I.
Standard 210). Refer the Split System Data
Submittal Guides for performance data.

Table 4 Electric Heat
Air Handler Capacity Model Rated
Model No. Kw Number Stages Voltage

9.96 BAYHTRA310 240/60/3

BWV180B300D
200-230/60/3

19.92 BAYHTRA320 240/60/3

29.88 BAYHTRA330 2 240/60/3

39.84 BAYHTRA340 2 240/60/3

49.80 BAYHTRA350 3 240/60/3

59.76 BAYHTRA360 3 240/60/3

BWV180B400D
460/60/3

9.96 BAYHTRA410 480/60/3

19.92 BAYHTRA420 480/60/3

29,88 BAYHTRA430 2 480/60/3

39.84 BAYHTRA440 2 480/60/3

49.80 BAYHTRA450 3 480/60/3

59.76 BAYHTRA460 3 480/60/3

NOTES:
1. Derate capacity for variation from rated voltage.
2. Heat MBh 3.415 Kw
3. See Table 9 for control steps of heaters.
4. Outdoor thermostats furnished as denoted in Table.

Table 5 Electrical Data Indoor Units Only

Unit Characteristics
Indoor Fan

Motor

Allowable Minimum Maximum
Electrical Voltage Circuit Fuse

Model Characteristics Range Voltage Ampacity Size Hp FLA Kw

BWV180B300D 200-230/60/3 180-254 208 11.25 30 (3) 3 9.0 3.00

BWV180B400D 460/60/3 414-506 460 5.50 15 (3) 3 4.4 3.00

NOTES:
1. Allowable voltage range is at unit terminal block.
2. Minimum circuit ampacity (MCA) is 125% of the motor FLA,

3. Maximum fuse size is 300% of the motor FLA, but no smaller than 15 amps.
4. Recommended dual element fuse size is 150% of the motor FLA, but no smaller than 15 amps,
5. Local codes may take precedence.
6. KW values are with matched condensing units at A.R.I. rated conditions of 80 EDB/67 EWB to the

evaporator and 95 F. ambient.



Table 6 Electrical Data Electric Heaters Only

Model for
Use With

Amps./
FusedFuses

Minimum Htr.
Capacity Rated Individual Circuit No. of Rating Branch
Kw Voltage Elements Stages Ampacity Sets (Amps.) Circuit

19.92 240/60/3 3 60 60 (1)48

29.88 240/60/3 6 2 90 30 (1)24
60 (1)48

39.84 240/60/3 6 2 96 2 60 (2)48

BWV180B300D 49,80 240/60/3 9 3 150 30 (1)24
200-230/60/3 2 60 (2)48

59.76 240/60/3 9 3 180 3 60 (3)48

19.92 480/60/3 3 30 30 (1)24

29.88 480/60/3 6 2 45 45 (1)36

39.84 480/60/3 6 2 60 60 (1)48

BWV180B400D 49.80 480/60/3 9 3 75 45 (1)36
460/60/3 30 (1)24

59.76 480/60/3 9 3 90 60 (1)48
30 (1)24

NOTE:
1. Minimum circuit ampacity is 125% of total electric heat amps,

Table 7 Electric Heat Capacity Data Indoor Unit
Electric Heater Stage Stage 2 Stage 3 Stage 4 Total

Kw Control Kw Kw Kw Kw Kw
Input Voltage Stages Input MBh Input MBh Input MBh Input MBh Input MBh

19.92 240/3 19.92 68.0 19.92 68.0

29.88 240/3 2 9.96 34.0 19.92 68.0 29.88 102.0

39.84 240/3 2 19.92 68.0 19.92 68.0 39.84 136.0

49.80 240/3 3 9.96 34.0 19.92 68.0 19.92 68.0 49.80 170.0

59.76 240/3 3 19.92 68.0 19.92 68.0 19.92 68.0 59.76 204.0

19.92 480/3 19.92 68.0 19,92 68.0

29.86 480/3 2 9.96 34.0 19.92 68,0 29.88 102.0

39.84 480/3 2 19.92 68.0 19.92 68.0 39.84 136.0

49.80 480/3 3 9.96 34.0 19.92 68.0 19.92 68.0 49.80 170.0

59.76 480/3 3 19.92 68.0 19.92 68.0 19.92 68.0 59.76 204.0

NOTES:
1. Derate capacities for variation from rated voltage
2. Heat MBh 3.415 KW

Table 8 Indoor Blower Performance BWV180B-D
Wet Coil, 2" Glass Fiber Filters

Motor Pulley Turns Open (Factory Setting, 4) Blower Speed Rpm
and 965 2 and 925 3 and 885 4 and 845 5 and 805 6 and 765

Airflow External Static Pressure (In. of Water) and Brake Horse Power (Bhp)l
Cfm Press Bhp Press Bhp Press Bhp Press Bhp Press Bhp Press Bhp

3500 1.83 2.21 1.66 2.02 1.50 1.88 1.35 1.75 1.20 1.68 1.05 1.62

4000 1.69 2.55 1.52 2.36 1.36 2.20 1.20 2.06 1.05 1.95 0.90 1.86

4500 1.54 2.89 1.37 2.70 1.21 2.54 1.04 2.37 0.89 2.23 0.74 2.12

5000 1.38 3.28 1.21 3.06 1.04 2.89 0.87 2.69 0.72 2.52 0.57 2.39

5500 21.20 3.68 1.03 3.44 0.86 3.24 0.69 3.03 0.54 2.64 0.39 2.68

6000 31.00 4.10 0.83 3.84 0.66 3.59 0.50 3.37 0.35 3.18 0.20 3,00

6500 40.77 4.57 0.60 4.27 0.43 3.98 0.27 3.73 0.12 3.54

7000 50.50 5.08 0.35 4.72 0.18 4.38 0.02 4.11

7500 0.20 5.62 0,07 5.22

NOTES:
1. 3 Hp Motor Limits (Class B insulation):

Heat Pump Cooling

Voltage 200 V 230/460 V 200 V 230/460 V
Power Limit 3500 W 3950 W 3750W 4200 W

2. Performance limit for 200 volt motor application with a heat pump. Points under line over motor power limit.
3. Performance limit for 200 volt motor application used for cooling only. Points under line over motor power limit.
4. Performance limit for 230/460 volt motor application with a heat pump. Points under line overmotor power limit.
5, Performance limit for 230/460 volt motor application used for cooling only. Points under line over motor power

limit.
6. Fan motor heat MBh 3.15 fan bhp. also: Kw (Mechanical output) hp .7457

Kw (Electrical input) (hp .7457)/Motor Efficiency
Motor Efficiency 80%

3



Table 9 Air Pressure Drop Accessories
Electric Heaters

240 and 460/3 Voltage

Airflow Size (Kw)
Model (Cfm) 9.96 19.92 29.88 39.84 49.80 59.76

5000 ,13 .13 .13 .13 .20 ,20

5500 .08 .08 .15 ,15 .23 .23

BWV180B-D 6000 ,09 .09 .18 .18 .27 ,27

6500 .10 .10 .21 ,21 .31 .31

7000 .12 .12 .24 .24 .36 ,36

NOTE:
1. Static pressure in inches of water,

Mechanical
Specifications

General
Blower coil units are completely factory
assembled including coil, condensate
drain pan, fan, motor, filters and
controls in an insulated casing for both
vertical and horizontal models. UL listed
and C.S.A. certified.

Casing
Units have galvanized steel panels and
are unpainted. Casing is insulated and
knockouts are provided for electrical
power, control wiring and piping
connections.

Refrigerant Circuits
The air handlers have dual refrigeration
circuits. Each refrigerant circuit is
controlled by a factory-installed thermal
expansion valve.

Coil
Aluminum fin surface is mechanically
bonded to 1/2-inch OD copper tubing.
Coils are factory pressure and leak
tested.

Fan
Forward curved, dynamically and
statically balanced with adjustable belt
speed drive as standard, fan and motor
bearing are permanently lubricated.

Controls
Low voltage terminal board, fan
contactor, check valves, evaporator
defrost control and plug in module for
accessory electric heat control are
included.

Filters
Filters are included as standard Two-
inch throwaway.

Accessories
Electric Heaters Available in a wide
range of capacities and voltages with
various staging options. Air handlers
require accessory heater enclosure.

Single Power Entry Kit Available for
field installation.

DPDT Relay Permits all stages of
electric heat to come on during the
defrost mode bypasses the ODT’s.

Since The Trane Company has policy of continuous

product improvement, the right to change

specifications and design without notice.
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CONTROL BOX
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ACCESS PANEL

REFRIGERANT CONN. DETAIL

’" O D LIQUID LINES__,. I"N" O D SUCTION LINE

Table 1 Electrical Data BTA180F

Unit Characteristics
Compressor

Motor
Condenser
Fan Motors

Recommended
Allowable Minimum Maximum Dual-Element

Electrical Voltage Circuit Fuse Fuse RLA LRA Kw No./ FLA LRA Kw
Model Characteristics Range Ampacity Size Size No. (Ea.) (Ea.) (Ea.) Hp (Ea.) (Ea.) (Ea.)
BTA180F3 208-230/60/3 187-254 86 125 90 56.4 248 17.8 3/.75 5.0 11.0 0.74

BTA180F4 460/60/3 416-508 44 70 50 28.2 124 17.8 3/.75 2.7 5.5 0.74

BTA180FW 575/60/3 520-635 34 50 35 22,6 100 17.8 3/.75 1.8 5.4 0.74

NOTES:
1. Allowable voltage range is at unit terminal block.

2. Minimum circuit ampacity (MCA) is 125% of the
RLA of compressor motor plus the total RLA
(FLA) of remaining motors in the circiut.

3, Maximum fuse size is 225% of the RLA of
compressor motor plus the total RLA (FLA) of
remaining motors in the circuit,

4. Recommended dual element fuse size is 150% of
the FLA of compressor motor plus the total
RLA (FLA) of remaining motors in the circuit.

5. Local codes may take precedence.

6. Motor electrical information is for each individual
motor.

7, Kw values with matched blower coils at A.R.I.
rating conditions of 80 EDB/67 EWB to the
evaporator and 95 F ambient.

(C)American Standard Inc. 1986



Table 2 Unit Weights
BTA180F

Weight
Shipping (Lbs) 1022
Net (Lbs) 942

Table 3 General Data
BTA180F

Performance Data
Gross Capacity at A,R.I.
Conditions (MBh)
Matched Blower Coil 195
Condensing Unit Only 201.0

A.R.I. Cooling with Matched
Blower Coil
Net Cooling Cap. (MBh) 185
Total System Kw 22.6
EER (MBh/Kw) 8.2
Indoor Cfm 6000

A.R.I. Cooling with
Matched Furnace Coil
Net Cooling Cap. (MBh)
EER (MBh/Kw)
Indoor Cfm

A.R.I. Sound Rating
(BELS)

Operating Data
Standard Amb. Range (F) 45-115
Low Amb. Option (F)’ 0
Oper. ChargeR-22 (Oz.) 300

System Data
Refrigerant Type R-22
No. of Refrig. Circuits
System Capacity Steps (%) 100/50/0
Suction Lines (OD) 1%"
Liquid Lines (OD) %"

Compressor Data
Number
Nominal Size/Type 15T/Bristol
Unloading Steps

(High Rpm/Low Rpm) 3450/1725

Outdoor Coil Data
No. of Coils 2
Dimensions H x L (In.) 24 x 78
Face Area (Sq Ft) 26.00
Fin Type 3/8 Wavy
Rows/Fins Per Inch 3/168
Tube Size %"
Cond. Charge (Lbs R-22) 44

Outdoor Fan Data
No, of Fans/Motors 3
Fan Type/Diameter (In.) Prop/22
Drive/Speed Dir/Single
Motor: Nominal Hp (each)

Nominal Rpm 1100
Nominal Airflow (Cfm) 12130
Frame Size 48

NOTES:
1. At A.R.I. 210 conditions of 80/67 F (EDB/EWB) and

95 F ambient.

2. At 45 F saturated suction temperature and 95 F
ambient.

3. A.R.I. 270 Noise Rating numbers determined with
the unit in the cooling operation at 95 F outdoor
ambient.

4. With optional low ambient control.

5. Operating charge is for condensing unit only (all
circuits), and does not include interconnecting lines

evaporator.

6. Max. linear length 80 ft.; Max lift-suction 60 ft.; Max lift
liquid 60 ft. For greater length refer to Refrigerant
Piping Applications Manual.

7. At conditions of 95 F ambient and 95% full.

Table 4 Gross System Capacity Data
BTA180F At 6000 Cfm

Entering DBOutdoor Enter Total
DB WB Cap 75 80 85 90

57 170 165 170 169 168

62 188 146 176 186 186

67 205 113 146 175 197

72 224 81 110 141 175

57 159 156 159 157 157

62 177 141 168 175 175
95

67 195 107 142 170 189

72 213 75 104 138 171

57 151 148 150 150 150

62 167 136 162 165 165
105

67 184 103 136 164 180

72 202 71 101 133 165

57 141 140 140 140 140

62 156 131 153 154 154
115

67 172 98 131 157 170

72 188 66 94 128 158

Table 5 Gross Cooling Capacity Condensing Unit Only
BTA180F At 6000 Cfm

OD
Suction Reference Temperature Degrees F

Temp. 30 35 40 45 50 55

HP 175,2 181.8 188.8 196.1 203.7 211.7

65 Cap 180.3 200.2 220.9 242.2 264.1 286.5

Kw 15.3 16.0 16.7 17,5 18.2 19.0

HP 199,6 206.4 213.5 221.0 228,8 236,9

75 Cap 167.2 185.8 205.1 225.0 245.6 268.6

Kw 16.0 16.8 17.6 18,4 19.2 20,0

HP 226.4 233.4 240.7 248,4 256,4 264.8

85 Cap 154.2 171.5 189.5 208,2 227.5 247,5

Kw 16.6 17.5 18.3 19,2 20.1 20.9

HP 255,7 262.9 270.5 278,4 286.7 295.5

95 Cap 141.2 157.3 174.1 191.7 210.0 229.1

Kw 17.2 18,1 19.0 19.9 20.9 21.8

HP 287.5 294.9 302.8 311.1 319.9 329.2

105 Cap 128.2 143.2 159.0 175.6 193.1 211.6

Kw 17.6 18.6 19.6 20.6 21.7 22,7

HP 321.9 329.7 337.9 346.7 356,1 366.2

115 Cap 115.3 129.2 144.1 159.9 176.8 194.9

Kw 18.0 19.0 20.1 21.2 22.4 23.6

NOTES:
1. Performance data calculated at 15 degrees subcooling

and degrees superheat.

2. HP Head Pressure (PSIG)
Cap Capacity (MBh)
Kw Outdoor Unit Kw



Mechanical
Specifications

General
All condensing units shall be
assembled on a heavy-gauge integral
steel base. Units shall be
weatherproofed and include hermetic
compressor(s), condensing coils,
fans and motors, controls and
holding charge of R-22. Units shall
have a top control box access panel
and removable end panels which
allow access to all major components
and controls.

Caslng
Unit frame shall be a one-piece
welded assembly of 18-gauge zinc-
coated, galvanized steel. Exterior
surfaces shall be cleaned,
phosphatized and coated with an
epoxy resin primer and finished with
an enamel finish.

Refrigeration System
BTA180F, 15 ton units shall have a
single refrigeration circuit.

Compressor BTA180F units shall
be direct drive, two-speed,
3,500/1,750 rpm, hermetic
reciprocating compressor with two-
stage centrifugal oil pump; belly-band
crankcase heater; high strength, ring-
type suction and discharge valves;
and rubber-in-shear isolators.

Motor shall be suction gas-cooled
and shall have voltage utilization
range of plus or minus 10 percent of
nameplate voltage. Solid-state
compressor motor protection module
(CMPM) protects compressor against
excessive temperature and current
overload. CMPM also provides
antishortcycle function, compressor
is prevented from operating for four
minutes (+48 seconds) upon
shutdown.

Condenser Fans and Motors Shall
be vertical discharge, direct-drive
fans, statically and dynamically
balanced, with aluminum blades and
zinc-plated steel hubs, 1,100 rpm
motor with permanently lubricated
ball bearings, built-in current and
thermal overload protection, and
weathertight slingers over bearings.

Condenser Coil Shall be "V" type,
air-cooled. Configuration aluminum
fin secondary surface mechanically
bonded to primary surface of %-inch
OD seamless copper tubing.
Subcooling circuit(s) shall be
provided as standard for each
refrigeration circuit. Factory pressure
and leak-tested to 425 psig air
pressure. Metal grilles for coil
protection optional.

Controls Shall be 24-volt control
circuit includes fusing and control
power transformer. Unit shall be wired
complete with magnetic contactors
for the compressor(s), cooling low
ambient fan switches, high pressure
cut-out(s), low pressure cut-out(s)
and reset relays. Unit shall be
completely factory-wired with
necessary controls and terminal block
for power wiring. Time delay timers to
prevent compressors in dual
compressor units from simultaneous
start-up and anti-short cycle timers
are available as optional accessories.

Low Ambient Operation Standard
start and operation to approximately
45 F when matched with Trane
blower coils. Optional head pressure
control damper permits operation to 0
F and includes necessary controls for
low ambient operation.

Accessories
Low Ambient Head Pressure Control
Dampers Shall modulate airflow by
means of a direct-acting damper
operator which senses head pressure
in the liquid line and positions
damper blades, allowing enough
airflow to maintain proper liquid
pressure at lower ambients. Standard
unit equipped with dampers shall
start and operate satisfactorily to 0 F
ambient. Kit consists of 16-gauge
damper assembly, R-22 operator,
tubing, rubber grommet, and all
necessary mounting hardware and
instructions.

Coil Guard Package Shall provide
protection from damage to coil
surface exterior. Kit shall consist of
coil guards and necessary mounting
hardware.

Vibration Isolator Packages Shall
reduce transmission of noise and
vibration to building structures,
equipment and adjacent spaces.
Packages shall be available in either
neoprene-in-shear or spring-flex
types.

Time Delay Timer Shall prevent
compressors in a dual compressor
unit from coming on line
simultaneously. Timer shall be 24-
volt, 50/60 cycle, with a four-minute
timing period.

Antlshortcycle Timer Shall prevent
rapid on-off compressor cycling in
light load conditions by not allowing
compressor to operate for a
predetermined time upon shutdown.
Shall consist of a solid-state timing
device, 24-volt, 50/60 cycle with a
five-minute fixed-off timing period.
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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. Ar
explanation of this multiple-character number is shown below, It will enable the owner or Service Engineer to define operation,W
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature
1 2 3
B T A

Always "B"

Product Type

TA=

WE

WV

4 5 6 7 8 9
1 2 0 D 3 0

Split System Cooling,
Outdoor Unit

Split System Cooling
or Heat Pump,
Convertible Indoor Unit

Split System Cooling
or Heat Pump,
Verticle Indoor Unit

WH Split System Cooling
or Heat Pump,
Horizontal Indoor Unit

Cooling Capacity (MBH)

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

10 11 12
0 A A

Minor Design
Sequence

Secondary Capacity and/or
Factory Installed Options

00 Not Used

Electrical Characteristics

3 208-230/60/3
4 460/60/3
W 575/60/3

Major Design Sequence

BTA*M-3 2



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 and 2 should
be used only as a reference for the following discussion. For the
actual wiring of your specific unit, refer to the wiring diagram
pasted on the inside of the unit’s control box cover.

System operation is controlled by a two-stage thermostat,
depending upon the number of compressors in the system.
Closing the unit disconnect switch supplies power to the control
power transformer (T1), the compressor crankcase heaters
(CCH1 and CCH2), and the line side of all control contactors.

Depending on the thermostat selected, it may be possible to
operate the evaporator fan independently of the compressors
by placing the thermostat fan switch in the ON position. This
energizes the evaporator fan contactor, starting the fan. If the
thermostat has a separate fan switch, moving that switch to the
AUTO position will cause the evaporator fan to start in conjunc-
tion with the compressor whenever the thermostat calls for
cooling.

Dual Compressor Operation
Sensing a need for cooling, the first stage cooling contacts of
thethermostat 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 compressorcontactor close, energizing the
first stage compressor, provided that the compressor internal
motor winding thermostats are closed.

The compressor has only two leads broken by the compressor
contactor. The third leg of the contactor energizes the conden-
ser fan motors. The outdoor temperature determines the
number of condenser fans that will start. A fan limit control
(FLT) is electrically positioned between both fans #1 and #2
and fans #2 and #3. Depending on the position of these
controls, one or more fans may start.

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the solenoid coil
of the second stage compressor contactor (CC2), staring the
second compressor.

Single Compressor, 2-Speed Operation
Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. Assuming that no safety controls

..ave tripped, this supplies power to the low speed compressor
contactor coil (CCS) and outdoor fan relay coil (ODR). Safety
controls in this circuit include the high pressure control (HPC),
low pressure control (LPC), reset relay (RR), and compressor
motor protection module (CMPM).
NOTE: The compressor contactor cannot be re-energized on
the BTA180Ffor fourminutes 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 uniL 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 operatodserviceman 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
outdoor ambient and the resulting position of the FLT switches
(see Figure 2).

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the control relay
coil (CR), which opens one set of contacts and closes the other
on this single-pole, double-throw relay. This, in turn, de-
energizes the low speed compressor contactor coil (CCS) and
supplies power to the "tie point" compressor contactor coil
(CCT) through normally closed auxiliary contacts CCS located
in the control circuit. Auxiliary control circuit contacts CCTthen
close, and power is supplied to the high speed compressor
contactor coil (CCF). After the low speed compressor contactor
contacts (CCS) in the power circuit open, both the "tie point"
and high speed compressorcontactor contacts (CCTand 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. Thecompressor 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 tailure when power is
applied.

3 BTA-M-3



(CONTINUED ON
NEXT PAGE)

Figure I Typical Unit Widng Diagram (Dual Compremr Unit Shown)
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WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

(CONTINUED FROM
PREVIOUS PAGE)

CAUTION
USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE
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(CONTINUED ON
NEXT PAGE)

Figure 2 Typical Unit Widng Diagram (15 Ton Single Compressor Unit Shown)
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(CONTINUED FROM
PREVIOUS PAGE)

INSET

WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

CAUTION
USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE

IMPORTANT
ANTI-SHORT CYCLE FEATURE IS
STANDARD ON THIS UNIT. COM-
PRESSOR CANNOT BE RE-
ENERGIZED FOR 4 MINUTES FOL-
LOWING TERMINATION OF
COOLING CYCLE.

CAUTION
DO NOT ENERGIZE

UNTIL UNIT CHECK-OUT
AND START-UP PROCEDURE
HAS BEEN COMPLETED

23O6-3564
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L1
L2
L3

CCF
L1 L2 L3

4 5

COMPRESSOR SCHEMATIC

COMPRESSOR

Figure 3 High Speed Operation (Parallel Connected)

L1
L2--
L3

CCF

COMPRESSOR

LI L2

COMPRESSOR SCHEMATIC

L3

Figure 4 Low Speed Operation (Series Connected)
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Safety Controls
High Pressure Control

BTA150D, BTA180D and BTA180F units have an external high
pressure control that prevents excessive compressor discharge
pressures. This control opens the electrical control circuit, stop-
ping compressoroperation, if the condensing pressure becomes
too high. Refer to Table for control settings.

The compressors on BTA120D units are provided with an in-
ternal pressure relief valve which automatically vents hot gas
onto the winding thermostat whenever condensing pressure be-
comes excessive. This heat causes the contacts of the winding
thermostat to open, and compressor operation ceases until the
thermostat cools enough for its contacts to close.

Low Pressure Control

All BTA120-180 units have an external low pressure control
that stops compressor operation if the operating pressure
is too low. Refer to Table for control settings.

Reset Relay
Whenever the system is stopped by the high or low pressure con-
trol, the reset relay locks out the compressor contactor. This pre-
vents the system from recycling until the condition causing the
high or low pressure cut-out is corrected, and the relay is manu-
ally reset. To reset this relay, turn the room thermostat from
COOL to OFF and then back to COOL, or open the unit discon-
nect switch and reclose it.

Fan Sequencing

Condenser fans are cycled on and off in response to ambient
temperature in order to keep the capacity of the condenser
relatively constant and to maintain proper system pressures.
Figure 5 details the possible condenser fan operating modes.

Motor Overloads

All BTA120-180 units have internal compressor and condenser
fan motor overloads. These overloads protect the motors from
overheating and automatically reset as soon as they cool.

Condenser Fan Limit Control
The condenser fan limit control (FLT) is a temperature sensor
that energizes and de-energizes the condenser fan in response
to ambienttemperature. As the ambient temperature decreases,
the cooling capacity of the condenser increases. The cooling
low ambient sensor turns off condenser fans to keep the
capacity of the condenser constant and to maintain proper
system pressures. Refer to Table for control settings.

Table I Control Settings

CONTROL CUT-IN CUT-OUT

High Pressure Control
(All Units) 345 PSIG (20) 425 PSIG (+20)

Low Pressure Control
(All Units)

FLT
0 Ton

FLT
12.5-15 Ton

FLT
12.5-15 Ton

48 PSIG (+_7) 20 PSIG (+_4)

75 F(+_3) 65 F(+_3)

75 F(+-3) 65 F(+-3)

65 F(+_3) 55 F(+_3)

FLT Fan Limit Temperature Control

UJ
I--
I--
Z
UJ

TEMP.
FALL

80--

75-

70

65

CONDENSER
FAN NOS. AND 2

ON

CONDENSER
FAN NO. ON

BTA, 10

TEMP.
RISE

-80

-75

70

.65

-60

-55

TEMP.
FALL

TEMP.
RISE

CONDENSER FANS
NOS. 1, 2 AND 3

ON

FAN NO. ON /
BTA 121/2, 15

75

70

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 ofthis manual for recording operat-
ing data on a regular basis.

Once a Month

Conduct the maintenance inspections outlined below on a
monthly basis during the cooling season.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary.

[] 2. Inspect the evaporator and condenser coils for dirt and for-
eign debris. If the coils appear dirty, clean them according
to the instructions provided under "Coil Cleaning" in the
MAINTENANCE PROCEDURES section of this manual.

Once a Year
The following maintenance practices must be performed at the
beginning of each cooling season to ensure efficient unit
operation.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START.UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary. Depending on filter type and system applica-
tion, filters may need to be serviced more frequently.

[] 2. Clean both the evaporator and condenser coils. Follow the
procedures outlined under "Coil Cleaning" in the MAINTE-
NANCE PROCEDURES section of this manual.

[] 3. With the unit disconnect switch open, check to see that
each condenser and evaporator fan is securely fastened to
its motor shaft. All fans should turn freely and airflow should
be unobstructed.

[] 4. Replace worn or frayed evaporator fan belts. Check the
belt tension of the evaporator fans. A 1/2-inch deflection
under light hand pressure is normal. Tighten if necessary.

Remove the condensing unit control box cover and inspect
the panel wiring. All electrical connections should be se-
cure. Inspect the compressor and condenser fan motor
contactors. If the contacts appear severely burned or pit-
ted, replace the contactor (refer to Figure 6) Do not
clean the contacts. Inspect the condenser fan
capacitors for visible damage.

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

NORMAL WEAR SURFACES MILDLY PITTED,
DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN.
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF
EDGES WITH NO LIFTING CONTACTS STILL SERVICEABLE.

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

Figure 6. Compressor Contactor Replacement Guide

[] 6. Remove any accumulation of dust and dirt from the con-
densing unit.

[] 7. Clean and inspect the drain pan of the evaporator unit.
Make sure the drain piping is clear.

[] 8. 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.
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Shutdown and Start-Up
Shutdown: Short Duration

te system can be shutdown for periods of short duration, such
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 shou/d remain closed. This
will permit the crankcase heater to continue to function, pre-
venting refrigerant from condensing in the compressoroilsump.

Start-Up: Short Duration

The system is returned to operation after a shutdown of short du-
ration, such as over a weekend, by adjusting the thermostat set-
ting to the desired temperature, placing the thermostat selector
switch in the COOL or AUTO position, and setting the fan switch
in either the AUTO or ON position.

Shutdown: Seasonal

For seasonal shutdown, open the unit electrical disconnect
switch to prevent the unit from starting accidently.

Start-Up: Seasonal

To start the system after an extended period of shutdown, com-
plete the following procedures.

1. Perform all of the "Once A Year" checks listed in the PERI-
ODIC MAINTENANCE section of this manual.

2. Move the thermostat selector switch to OFF.

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.
Clean evaporator coils minimize water carry-over and help
eliminate frosting and/or compressor flood back problems.

3. Clean coils minimize required fan brake horsepower and
maximize efficiency by keeping coil static pressure loss at a
minimum.

ating properly, the crankcase should be hot to the touch.
Wait a minimum of eight hours before turning the room ther-
mostat to the COOL position.

CAUTION: Failure to wait eight hours before turning the
room thermostat to COOL may result in damage to the com.
pressor bearings.

4. Start a dual compressor system by adjusting the ther-
mostat setting to the desired temperature, placing the
thermostat selector switch in the COOL or AUTO posi-
tion, and placing the fan switch in either the AUTO or
ON position.

5. Adjust the thermostat setting on a single compressor
unit so that the compressor will be operating at high
speed. Place the thermostat selector switch in either the
COOL or AUTO position, and the fan switch in either the
AUTO or ON position.

6. Place a clamp-on ammeter on each compressor lead and
check the motor amperage. Amperage draw should not
be greater than the "Maximum Allowable Amps" given
in Table 9.

7. Place the clamp-on ammeter around either of the two
leads from each outdoor fan motor run capacitor to
determine if the run capacitor is open and must be
replaced. The amp draw should not be greater than the
nameplate rating for the condenser fan motors.

8. Lower the thermostat setting to the desired temperature.

4. Clean coils keep motor temperatures and system pressures
within safe operating limits for good reliability.

Specific instructions for cleaning condenser coils are provided in
the following paragraphs. Follow these instructions as closely as
possible to avoid potential damage to the coils.

To clean refrigerant coils, the following equipment is required: a
soft brush and either a garden pump-up sprayer or a high pres-
sure sprayer. In addition, a high quality detergent must be used:
suggested brands include SPREX A.C., OAKITE 161, OAKITE
166, and COILOX. Follow the manufacturer’s recommendations
for mixing to make sure the detergent is alkaline with a pH value
less than 8.5.

1. Disconnect power to the unit.

WARNING: OPEN UNIT DISCONNECT SWITCH. FAILURE TO
DISCONNECT UNIT FROM ELECTRICAL POWER SOURCE
MAY RESULT IN SEVERE ELECTRICAL SHOCK, AND POSSI-
BLE INJURY OR DEATH.

2. Remove enough panels from the unit to gain access to the

3. Protect all electrical devices such as motors and controllers
from dust and water spray.

4. Straighten coil fins with a fin rake, if necessary.
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DATE
AMBIENT
TEMP. (F)

MAINTENANCE LOG

EVAPORATOR
ENTERING AIR

DRY BULB WET BULB

COMPRESSOR (HIGH SPEED

SUCTION
PRESSURE

DISCHARGE
PRESSURE

COMPRESSOR (LOW SPEED)

SUCTION DISCHARGE
PRESSURE PRESSURE

SUPERHEAT

CIRCUIT
NO. (F)

CIRCUIT
NO. 2 (F)

SUBCOOLING (F)



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 degre6s.
Spray the solution perpendicular (at a 90 degree angle) to
the coil face.
Keep the sprayer nozzle at least six inches from the coil.
Sprayer pressure must not exceed 600 psi.

CAUTION: Do not spray motors or other electrical com-
ponents. Moisture can cause component failure.

8. Spray the leaving air side of the coil first, then spray the en-
tering air side of the coil. Allow the detergent-and-water solu-
tion to stand on the coil for five minutes.

9. Rinse both sides of the coil with cool, clean water.

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

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

12. Remove the protective covers installed in Step 3.

Control Testing
The following procedures can be used to check the operation
of the high and low pressure controls. To determine operating
pressures, attach gauges to the compressor suction and
discharge access valves.

High Pressure Control

1. Open the unit electrical disconnect switch.

2. Disconnect the low voltage lead(s) from the condenser fan
relay coil(s). This will de-energize the condenser fans.

3. On BTA150D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the high pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Close the unit disconnect switch and start the unit. On
BTA180F units operate the compressor on high speed.

JTION: Be prepared to open the unit disconnect switch
sdiately if the compressor continues to run after the

discharge pressure exceeds the high pressure control cut-
out range. Failure to do so could damage the system.

5. Observe the rising discharge pressure. When the pressure
reaches 425 psig (_+20) as shown in Table 1, the compressor
should shut off. If the pressure reaches 445 psig without the
high pressure switch breaking, immediately open the unit
disconnect switch. Check to make sure that the high pres-
sure control attached to liquid line No. is wired to low volt-
age circuit No. 1. Replace the faulty high pressure control.

6. On BTA150D-BTA180D units, repeat Steps through 5 to
test the high pressure control in the second compressor
circuit. In place of Step 3, however, reconnect Y2 and dis-
connect Y1 on the control box terminal strip. This will prevent
Compressor No. from running while the control for the
second compressor circuit is being tested.

7. Open the unit disconnect .switch.

8. Reconnect the wires removed in Step 2 on single com-
pressor units, on in Steps 2 and 6 on dual compressor units.

9. Allow the discharge pressure(s) to drop below the cut-
in setting in Table 1, and close the unit disconnect
switch. This will also close the reset relay that locked
out the compressor contactor when the high pressure
control tripped.

10. The unit should start. If not, allow the discharge pressure to
decrease further and repeat Step 9.

Low Pressure Control

1. Open the unit electrical disconnect switch.

2. Disconnect the wire that goes to the indoor blower coil from
either Terminal T or R on the control box terminal strip. This
will de-energize the evaporator fans.

3. On BTA120D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the low pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Remove the wires from Terminal 2 on the low ambient time
delay relay(s). Insulate the wire terminals with electrical
tape.

5. Close the unit disconnect switch and start the unit.

CAUTION: Be prepared to open the unit disconnect switch
immediately if the compressor continues to run after the
suction pressure drops below the low pressure control cut.
out range. Failure to do so could damage the compressor.

Observe the decreasing suction pressure. When the pres-
sure drops to 20 psig (_+4) as shown in Table 1, the com-
pressor should shut off. If the pressure reaches 15 psig with-
out the low pressure switch breaking, immediately open the
unit disconnect switch. Replace the faulty low pressure
control.

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

9. Reconnect the wires removed in Steps 2 and 4 on single
compressor units, or in Steps 2, 4, and 7 on dual compressor
units.

10. Allow the suction pressure(s) to rise above the cut-in set-
ting in Table 1, and close the unit disconnect switch.
This will also close the reset relay that locked out the
compressor contactor when the low pressure control
tripped.

11. The unit should start. If not, allow the suction pressure to rise
further and repeat Step 10.

Evacuation
For field evacuation, use a rotary-style vacuum pump capable of
pulling a vacuum of 100 microns or less.

When hooking the vacuum pump to a refrigeration system, it is
important to manifold the pump to both the high and low side of
the system (liquid line access valve and compressor suction
access valve). Follow the pump manufacturer’s directions as to
the proper methods of using the vacuum pump.

CAUTION: Do not, under any circumstances, use a megohm
meter or apply power to the windings of a compressor while
it is under a deep vacuum. In the rarified atmosphere of a
vacuum, the motor windings can be damaged.

The lines used to connect the pump to the system should be
copper and of the largest diameter that can practically be used.
Using larger line sizes with minimum flow resistance can signifi-
cantly reduce evacuation time. Rubber or synthetic hoses are not
recommended for unit evacuation because they have moisture
absorbing characteristics which result in excessive rates of out-
gassing and pressure rise during the standing vacuum test. This
makes it impossible to determine if the unit has a leak, excessive
residual moisture, or a continual or high rate of pressure increase
due to the hoses.

An electronic micron vacuum gauge should be installed in the
common line ahead of the vacuum pump shutoff valve, as shown
in Figure 7. Close Valves B and C, and open Valve A. After
several minutes, the gauge reading will indicate the minimum
blank-off pressure the pump is capable of pulling. Rotary pumps
should produce vacuums of less than 100 microns.

Open Valves B and C. Evacuate the system to a pressure of 500
microns or less. Once 500 microns or less is obtained, with Valve
A closed, a time versus pressure rise should be performed. The
maximum allowable rise over a 15 minute period is 200 microns.
If the pressure rise is greater than 200 microns but levels off to a
constant value, excessive moisture is present. If the pressur(

steadily continues to rise, a leak is indicated. Figure 8 illus-
trates three possible results of the time versus temperature
rise check.

VACUUM
GAUGE

MANIFOLD

VALVEB.. "/VALVE
HIGH SIDE ’LOW SIDE

VALVE A -.,,,,
VACUUM
PUMP

C

Figure 7 Vacuum Pump Hook-Up

LEAK TESTING

When leak testing the unit, the following safety precautions must
be observed:

WARNING: DO NOT WORK IN A CLOSED AREA WHERE
REFRIGERANT OR NITROGEN MAY BE LEAKING. A SUF-
FICIENT QUANTITY OF VAPORS MAY BE PRESENT TO
CAUSE PERSONAL INJURY. PROVIDE ADEQUATE
VENTILATION.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIR IN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.
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Continuously increasing pressure
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Figure 8 Time vs. Pressure Rise after Evacuation

WARNING: ALWAYS USE A PRESSURE REGULATOR,
VALVES, AND GAUGES TO CONTROL DRUM AND LINE
PRESSURES WHEN PRESSURE TESTING THE SYSTEM. EX-
CESSIVE PRESSURES MAY CAUSE LINE RUPTURES,
EQUIPMENT DAMAGE, OR AN EXPLOSION WHICH COULD
RESULT IN PERSONAL INJURY OR DEATH.
Leak test the liquid line, evaporator, and suction line at pressures
dictated by local codes.

CAUTION: Do not exceed 200 psig when leak testing the
system.

1. Charge enough refrigerant into the system to raise the pres-
sure to 100 psig.

2. Use a halogen leak detector or halide torch to check for
leaks. Be thorough in this test, checking the interconnecting
piping joints, the evaporator unit, and the condensing unit.

If a leak is found during the testing, release the test pressure,
break the connection, and remake it as a new joint. Refer to
the "Brazing Procedures" in this section of the manual for
proper brazing techniques.

If no leak is found, use nitrogen to increase the test pressure
to 150 psig, and repeat the leak test, Soap bubbles should be
used to check for leaks when nitrogen is added. If a leak is
found after increasing the pressure to 150 psig with nitrogen,
release the test pressure and repair the leak.

5o Retest the system to make sure the new connection is solid.

If a leak is suspected after the system has been fully charged
with refrigerant, use a halogen leak detector, halide torch, or
soap bubbles to check for leaks.
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Brazing Procedures

Proper brazing techniques are essential when installing refrig-
erant piping. The following factors should be kept in mind when
forming sweat connections.

1. When copper is heated in the presence of air, copper oxide
forms. To prevent copper oxide from forming inside the
tubing during brazing, sweep an inert gas, such as dry nitro-
gen, through the tubing. Nitrogen displaces air in the tubing
and prevents oxidation of the interior surfaces. A nitrogen
flow of one to three cubic feet per minute is sufficient to dis-
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.

EXAMPLE: The installation consists of a BTA180D conden-
sing unit, a BWV180B evaporator unit, and 30 feet of 112 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./cimuitl34 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 CondenMng
and Evaporator Units

CONDENSING
UNIT

BTA120D

CHARGE
(IN OUNCES
OF R-22)

268
(134/circuit)

EVAPORATOR
UNIT

BTE120B

CHARGE
(IN OUNCES
OF R-22)

112
(56/circuit)

BTA150D 256 BWE090C 158
(128/circuit) (Two) (79/circuit)

BWV180B

326
(163/circuit)

BWE090C
(Two)

BTA180D

188
(94/circuit)

156
(79/circuit)

BWV180B 188
(94/circuit)

BTA180F 326 BWV180B 188
(94/circuit)

Table 3 Refrigerant Line Charge Weights (Ounces/Foot)

% 0.610

1/2 1.137

% 1.827, 2.738 0.056
/8 0.078
11/8 0.133

1% 0.203
s/8 0.288

WARNING: DO NOT APPLY FLAME TO A REFRIGERANT
DRUM IN AN ATTEMPT TO INCREASE THE DRUM
PRESSURE. UNCONTROLLED HEAT MAY CAUSE EX-
CESSlVE DRUM PRESSURES AND AN EXPLOSION MAY
RESULT.

WARNING: SHOULD LIQUID REFRIGERANT COME IN CON-
TACT WITH THE SKIN, THE INJURY SHOULD BE TREATED
AS IF THE SKIN HAS BEEN FROSTBITTEN OR’ FROZEN.
SLOWLY WARM THE AFFECTED AREA WITH LUKEWARM
WATER.
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Proceed as follows to charge the system with refrigerant.

1. Charge liquid refrigerant into the liquid line of the No. com-
pressor circuit, using the liquid ’line access valve. The
vacuum within the system will draw some of the required re-
frigerant into the system. If the pressure within the system
equalizes with the pressure in the charging cylinder before
the required charge has been drawn in, proceed to Step 2.

NOTE: On 10, 12.5, and 15 ton units, this charging proess
must be repeated for compressor circuit No. 2.

2. If the system cannot be completely charged by liquid refrig-
erant entering the system liquid line as outlined in Step 1,

complete the process by charging gaseous refrigerant into
the suction line. However, at least part of the charge must be
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. Turn the refrigerant drum upright so that gaseous refrig-
erant is drawn off the top.

d. Start the unit by following the procedures outlined in the
INITIAL START-UP section of this manual.

e. With the condensing unit operating, slowly open the
suction line valve on the manifold gauge set. The re-
mainder of the refrigerant will be drawn into the system.

CAUTION: Do not allow liquid refrigerant to enter the suc-
tion line. Excessive liquid will damage the compressor.

.Checking Refrigerant Charge
Before 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 directi.on, 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 evap0’ator air filters are clean.
3. Check the evaporator and condenser coils to ensure that

they are clean, that the fins are straight, and that there are no
obstructions to airflow.

.4. Measure the suction line superheat and adjust the expan-
sion valve, if necessary. (Refer to "Measuring Superheat" in
the MAINTENANCE PROCEDURES section of this manu-
al.) The expansion valve superheat setting must be between
12 and 16 F.

Visually inspect the liquid line sight glass to see if clear liquid is
present. Bubbles in the liquid line sight glass indicate either low
refrigerant charge, excess liquid line pressure drop, or excess
liquid line heat gain.

CAUTION: A clear sight glass does NOT necessarily mean
the system has sufficient refrigerant.

After verifying that the system is operating properly, determine if
the refrigerant charge is correct. This is accomplished by check-
ing both system operating pressures and subcooling leaving the
condensing 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 REFRIG;:RANT TO COME IN
CONTACT WITH THE SKIN. IF THIS OCCURS, THE INJURY
SHOULD BE TREATED AS IF THE SKIN HAS BEEN FROST.
BITTEN OR FROZEN. SLOWLY WARM THE AFFECTED
AREA WITH LUKEWARM WATER.
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SUCTION LINE
ACCESS VALVES

DISCHARGE LINE
ACCESS VALVES

Figure 9 Compressor Suction and Discharge Access Valves

(Dual Compressor Unit Shown)

Operating Pressures

Operating pressure data can be used to determine if the system is

operating properly. System malfunctions such as low airflow,

line restrictions, incorrect refrigerant charge, malfunctioning ex-

pansion valve, clamaged 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 (hgh side or low side) is malfunctioning.
In addition, the relationship of suction vs. discharge pressure, as

well as whether these pressures are higher or lower than ex-

pected, will provide valuable clues for determining the specific
problem(s)

CAUTION: Operating pressure data, by itself, cannot be used
to accurately charge a system. Charging by weight is prefer-
red. If this is not feasible, a combination of operating
pressures and subcooling measurement is necessary to pro-
perly charge the system. Refer to "Checking Refrigerant
Charge" in the MAINTENANCE section of this manual.

Unfortunately, many application variables exist which affect oper-
ating pressures. These include indoor dry bulb and wet bulb tem-
perature, outside dry bulb temperature, suction line pressure
drop, and evaporator airflow. Since these variables can give mis-

leading results, it is not recommended that operating pressures
be used as the sole check of system operation. Further, the fol-

lowing conditions must be satisfied before checking system oper-
ating pressures.
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1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove the jumpers
when the measurements are completed.

4. Do not take measurements if the system includes a low am-
bient damper and/or hot gas bypass.

Use the following procedure to check operating pressures.

Table 4 Compressor Suction Pressures (psig)

Condensing Unit Performance:

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

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

c. If the outside ambient is between 65 and 105 F, enter
the appropriate graph in Figures 10-13 at the
measured suction pressure and condenser ambient.
Read the corresponding discharge pressure.

d. The measured discharge pressure should be within +-7
psi of the graph pressure. If the difference is greater
than +_7 psi, the condensing unit performance is un-
acceptable. Refer to the TROUBLESHOOTING section
of this manual.

CON- EVAP.

DENSING EVAP- AIRFLOW
UNIT ORATOR (SCFM)

CONDENSER AMBIENT, F
65 75 85 95 105

WET BULB, F WET BULB, F WET BULB, F WET BULB, F WET BULB, F
57 65 72 57 65 72 57 65 72 57 65 72 57 65 72

COMPRESSOR SUCTION PRESSURE (PSIG)
BTA120D BTE120B 4000 59 69 79 60 71 81 62 72 83 63 74 84 65 76 86
BTA150D (2) BWE090C 5000 59 69 79 61 71 81 62 73 83 64 75 85 66 77 87

BWV180B 5000 61 71 82 62 73 64 64 75 85 66 77 87 68 79 90
BTA180D (2) BWE090C 6000 58 68 78 60 70 80 61 72 82 63 74 84 65 76 86

BWV180B 6000 60 70 80 61 72 82 63 74 84 65 76 86 68 77 88
BTA180F BWV180B 6000 57 67 76 59 69 78 61 71 81 63 73 83 65 75 86

NOTES:
1. Table only good for relative humidity of air entering evaporator greater than 40%.
2. Interpolation between wet bulb temperatures is allowable. Do not extrapolate outside range given.

2. Evaporator Performance:

a. Measure the actual wet bulb temperature (F) of the air
entering the evaporator. Be sure to measure the mixed
air condition if outside air is being ducted in.

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

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

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

e. The measured suction pressure at the compressor
should be within _+2 psi of the corrected pressure
from Tables 4-6. If not, improper system operation
is indicated. Refer to the TROUBLESHOOTING sec-
tion of this manual.

Table 5 Suction Pressure Correction for Line Size (PSI)

CONDENSING 7/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 -1.0 -2.4 -3.6 -4.7 -5.8
BTA150D +0.6 -1.6 -3.6 -5.4 -6.9 -8.4
BTA180D +0.3 -2.5 -5.0 -7.1 -8.9 -10.6

CONDENSING 1-1/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 0 -0.4 -0.8 -1.1 -1.5
BTA150D +0.6 0 -0.6 -1.2 -1.8 -2.3
BTA180D +0.3 -0.5 -1.3 -2.0 -2.7 -3.4

CONDENSING 1-3/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 +0.3 +0.1 0 -0.2 -0.3
BTA150D +0.6 +0.4 +0.2 0 -0.3 -0.5
BTA180D +0.3 0 -0.2 -0.5 -0.8 -1.1
BTA180F -0.7 -1.7 -2.6 -3.4 -4.2 -4.9

CONDENSING 1-5/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA180F +0.4 0 -0.4 -0.8 -1.2 -1.6

*0 and 125 feet provided for interpolation purposes only.

Table 6 Suction Pressure Correction for Airflow (PSI)
COND. PERCENT OF RATED EVAPORATOR AIRFLOW
UNIT -20o/o -15% -10% -5% 0% +5% +10/o +15% +20o/0

BTA120D -2.8 -2.0 -1.3 -0.6 0 +0.6 +1.1 +1.6 +2.1

BTA150D -2.6 -1.9 -1.2 -0.6 0 +0.5 +1.0 +1.5 +1.9

ETA180D -2.6 -1.9 -1.2 -0.6 0 +0.5 +1.0 +1.4 +1.9

BTA180F -2.5 -1.8 -1.2 -0.6 0 +0.5 +1.0 +1.4 +1.8

CAUTION: Table 4 is not accurate if the relative humidity of
evaporator entering air is less than 40%, or if an evaporator/
condensing unit combination other than those listed is used.
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Figure 11 BTA150D Operating Pressures
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Figure 12 BTA180D Operating Pressures
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Measuring Superheat
The "safe" setting range for suction gas superheat on Trane
equipment is 12 to 16 degrees at the evaporator. Settings within
this range will allow for measurement error. Superheats below 12
degrees can cause refrigerant flood back which could lead to seri-
ous compressor damage. Superheat readings above the 16
degree measurement reduce system efficiency by reducing the
effective evaporator surface.

To determine suction gas superheat, the pressure at the outlet of
the evaporator must be measured and then converted to satur-
ated vapor temperature by using a Refrigerant-22 pressure/tem-
perature chart. The saturated vapor temperature can then be
subtracted from the actual suction temperature, which is mea-
sured on the suction line close to the expansion valve bulb. The
difference between the two temperatures is known as suction gas
superheat. On most Trane fan/coil units an access valve has
been provided close to the expansion valve bulb. To obtain an ac-
curate reading, this access valve must be utilized when deter-
mining suction gas superheat.

Instruments to Use:

1. The gauge used to measure suction pressure should be of
the best quality available. Gauges permanently installed on
the equipment should not be used. A good quality gauge on a
standard refrigerant manifold set is recommended.

2. To measure suction temperature, an electronic temperature
tester will be sufficient. Testers manufactured by Robinnaire,

Annie, and Thermal are among those available. Glass ther-

mometers do not haw sufficient contact area to give accu-
rate readings.

Procedure:

In most cases it is desirable to use a single distributor
evaporator with the BTA condensing unit, thereby utilizing
one expansion valve. When the system has only one expan-
sion valve, the following procedure should be used for
measuring superheat.

1. Cut the suction line insulation to gain access to the suction

line. If armaflex is used, it is best to cut around the circum-

ference of the tubing.

2. Clean the line carefully and attach the electronic tem-
perature sensor. Black electrical tape works well when se-
curing the sensor of the temperature tester to the suction

line. (Make sure the sensor is making good contact with the

tube.)

3. Rejoin the armaflex and seal with plastic tape to prevent
sensor contact with ambient air.

NOTE: For measurement accuracy the temperature sensor
must be installed and insulated properly. Make sure the ar-
maflex extends at least six inches on both sides of the

sensor location. Seal both ends of the armaflex to keep am-
bient air from getting under the insulation and affecting the

temperature readings.

4. Install a pressure gauge to monitor suction pressure.

5. Operate the system for approximately 10 to 15 minutes to be
sure that the expansion valve has time to stabilize.

6. To measure superheat, compare the saturated vapor
temperature of the refrigerant converted from the suc-
tion pressure reading (see Table 7) to the actual
temperature measured at the line by the electronic
tester. Proper suction superheat is 12 to 16 degrees.

EXAMPLE:
Suction Pressure 66,0 psig
Suction Temperature 52 F
Suction Pressure converted to Saturated Vapor Temperature

(from Table 11) 38 F
Suction Superheat (Actual Line Temp.) (Saturated Vapor

Temp.)
(52 F) (38 F)
14F

If initial suction superheat readings fall below 12 degrees, the ad-
justing stem on the expansion valve should be adjusted clock-
wise to close the valve, limiting the flow of refrigerant to the evap-
orator and thus increasing superheat. Adjustment should be
made a half turn at a time. Conversely, if the initial suction super-
heat reading is greater than 16 degrees, the adjusting stem on the

expansion valve should be adjusted counterclockwise to open
the valve, increasing the flow of refrigerant to the evaporator and
thus decreasing superheat. Adjustments should be made until an
acceptable reading is obtained. The system should be allowed to
restabilize for 10 minutes 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

4O 68.5

41 70.0

42 71.4

43 73.0

44 74.5

45 76.0

46 77.6

47 79.2

46 80.8

49 82.4

50 84.0
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MeasuringSubcooling
The following conditions must be satisfied before checking
subcooling.

1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. The compressor must be operating on high speed.

4. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove 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/emperature 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 Troubleshooting Chart on the following pages is provided to
serve as an aid for identifying the cause of any system mal-
functions that may occur. The chart is divided into three columns:

--the "SYMPTOM" column describes the behavior the unit is
exhibiting;
the "PROBABLE CAUSE" column identifies possible sources
of malfunction;

--the "RECOMMENDED ACTION" column indicates the pro-
cedures required to correct the malfunction.

If operating difficulties are encountered, make the following pre-
liminary checks before referring to the Troubleshooting Chart:

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

[] Verify that the unit is receiving electrical supply power, and
that the fuses are intact.

[] Check the filters to make sure they are positioned properly,
and free of dirt and debds.

Table 8- Pressure/Temperature Conversion for Calculating
Liquid Line Subcooling

70 121.4

75

80

85

9O

95

132.2

143.6

155.7

168.4

181.8

100 195.9

105 210.8

110 226.4

115 242.7

120

125

259.9

277.9

130 296.8

135 316.6

140 337.2

145 358.9

150 381.5

Table 9 Maximum Allowable Amps

Condensing
Unit

BTA120D300
BTA120[3400
BTA120DW00

BTA150D300
BTA150D400
BTA150DW00

Electrical
Characteristics

208-230/60/3
460/60/3
575/60/3

208-230/6O/3
46O/60/3
575/60/3

Allowable**

Voltage
Range
187-253
416-508
520-635

187-253
416-506
520-635

Max. Allowable Amps

Matched
Evap.
24
11
9

Oversized*
Evap.

30
13
11

BTA180D300 208-230/60/3 187-253 31 36
BTA180D400 460/60/3 41 6-506 14 16
BTA180DW0 575/60/3 520-635 11 13

BTA180F300 208-230/60/3 187-253 66 67
BTA180F400 460/60/3 41 6-506 33 34
BTA180FW0 575/60/3 520-635 27 27

"Evaporator 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 ofmechanical failure
or ma/function. When mechanica/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

A. Compressordoes not start, and does
not hum. Condenser fans do not
operate.

1. Check for the following:

AA. Compressordoes not start, and does
not hum. Condenser fans operate.

1. No power to unit.

2. No call for cooling.

3. Anti-recycle timer has not timed
out (if installed).

4. Compressor motor protection
module cut out.

5. Unit locked out by reset relay.

1. Compressor contactor will not
close.

2. Defective compressor.

a. Disconnect switch open.

b. Fuses blown.

Check for the following:

a. Defective thermostat.

b. Broken or improper control wiring.

c. Blown control power fuse.

Wait at least five minutes for the anti-
recycle timer to time out.

Check motor windings for open
circuit after allowing cool-down time.
Refer to Symptom F, "Compressor
motor protection module cut out".

Check for the following:

a. Excessive discharge pressure.
Refer to Symptom L, "Discharge
pressure too high".

b. Defective high pressure control.

c. Low suction pressure. Refer to
Symptom I, "Suction pressure
too low".

d. Defective low pressure control.

e. Defective reset relay contacts.

1. Check for the following:

a. Defective compressor contactor.

b. Improper wiring.

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

C. Compressor fails to switch to high
speed.

D. Compressor short cycles.

1. Low voltage at the compressor.

2. Defective compressor.

1. No call for second stage of
cooling.

2. Compressor contactor will not
close.

3. Defective compressor.

1. Intermittent contact in control
circuit.

2. Poor thermostat placement.

3. Defective anti-recycle timer.

1. Check for the following:

a. A single blown fuse.

b. Low line voltage.

c. Defective compressor contactor.

d. Loose wiring connections.

2. Check for the following:

a. Open motor winding.

b. Excessive amp draw on all
phases.

1. Check for the following:

a. Setpoint too low.

b. Defective thermostat.

c. Broken or improper control wiring.

2. Same as AA-I.

3. Same as AA-2.

1. Check for the following:

a. Defective relay contacts.

b. Loose wiring connections.

2. Refer to "Thermostat Installation" in
the ELECTRICAL WIRING section of
this manual.

3. Replace compressor motor
protection module.
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E. Compressor runs continuously.

F. Compressor motor protection
module cut out.

G. Compressor is noisy.

1, Unit undersized for load (cannot
maintain space temperature).

2. Compressor fails to switch to high
speed.

3. Thermostat setpoint too low.

4. Defective thermostat or control

wiringo(conditioned space too
cold).

5. Welded contacts on compressor
contactor.

6. Leaky valves in compressor
(indicated by operation at
abnormally low discharge and
high suction pressures).

7. Shortage of refrigerant (indicated
by reduced capacity coupled with
high superh’t, low subcooling,
and low suction pressure).

Excessive load on evaporator
(indicated by high supply air
temperature).

2. Lack of motor cooling (indicated
by excessive superheat).

3. Improper voltage at compressor.

4. Internal parts of compressor
damaged.

1. Internal parts of compressor
damaged or broken (compressor
knocks).

2. Liquid floodback (indicated by
abnormally cold suction line).

3. Liquid refrigerant in the
compressor at start-up (indicated
by an abnormally cold
compressor shell).

1. Check for cause of excessive load.

2. Refer to Symptom C.

3. Readjust thermostat.

4. Replace thermostat. Replace or
repair control wiring.

5. Repair or replace contactor.

6. Replace compressor.

7. Find and repair refrigerant leak.
Recharge system.

1. Check for the following:

a. Excessive airflow.

b. High return air temperature.

2. Check for the following:

a. Improper expansion valve setting.

b. Faulty expansion valve.

c. Restriction in liquid line.

3. Check for the following:

a. Low or unbalanced line voltage.

b. Loose power wiring.

c. Defective compressor contactor.

4. Replace compressor.

1. Replace compressor.

2. Check and adjust superheat.

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

I. Suction pressure too low.

by low subcooling and high
superheat).

2. Clogged filter drier (indicated by
temperature change in refrigerant
line through dder).

3. Incorrect thermostatic expansion
valve setting.

4. Expansion valve stuck or
obstructed (indicated by high
superheat and high space
temperature).

5. Low evaporator airflow.

6. Noncondensibles in system.

7. Leaky valves in compressor
(indicated by operation at
abnormally low discharge and
high suction pressures).

1. Shortage of refrigerant (indicated
by high superheat and low
subcooiing).

2. Thermostat set too low (indicated

1. Add refrigerant.

2. Replace filter drier or core of drier.

3. Readjust expansion valve.

4. Repair or replace expansion valve.

5. Check filters. Adjust airflow.

6. Evacuate and recharge system.

7. Replace compressor.

1. Find and repair refrigerant leak.
Recharge system.

2. Readjust thermostat.
by low discharge pressure and
low space temperature).

3. Low airflow.

4. Clogged filter drier.

5. Expansion valve power assembly
has lost charge.

6. Obstructed expansion valve
(indicated by high superheat).

J. Suction pressure too high. 1. Excessive cooling load (indicated
by high supply air temperatures).

2. Overfeeding of expansion valve
(indicated by abnormally low
superheat and liquid flooding to
compressor).

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

4. Compressor on low speed.

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

4. Check for frosting on filter drier.
Replace if necessary.

5. Repair or replace expansion valve
power head assembly.

6. Clean or replace valve.

1. See Symptom E, "Compressor runs
continuously".

2. Adjust superheat setting and check
to see that remote bulb is properly
attached to suction line.

3. Replace compressor.

4. Refer to Symptom C.
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K. Discharge pressure too low. 1. Shortage of refrigerant (indicated

L. Discharge pressure too high.

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

2. Broken or leaky compressor
discharge valves (indicated by
suction and discharge pressures
that equalize rapidly after
shutdown).

3. Condenser fan control stuck in
closed position (contacts dosed
when temperature is below 60 F).

4. Unit running below minimum
operating ambient.

5. Low ambient damper stuck open
(indicated by low discharge
pressure).

1. Too little or too warm condenser
air; restricted air flow.

2. Air or noncondensible gas in

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

3. Overcharge of refrigerant
(indicated by high subcooling, low
superheat, and high suction
pressure).

4. Excessive system load.

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

6. Defective or inoperative low
ambient dampers.

1. Repair leak and recharge system.

2. Replace compressor.

3. Replace defective control.

4. Provide adequate heat pressure
controls or a unit ambient lockout
switch.

5. Repair or replace damper operator,

1. Clean coil. Check fan and motors for
proper operation.

2. Evacuate and recharge system.

3. Remove excess refrigerant.

4. Reduce load.

5. Repair or replace fan or control.

6. Repair or replace defective parts.
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Unit Model Number Description
Trane LCG products are identified by a multiple-character model number that precisely identifies a particular type of unit.
explanation of this multiple-character number is shown below. It will enable the owner or Service Engineer to define operation
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature
1 2 3
B T A

Always "B"

Product Type

4 5 6
1 2 0

TA Split System Cooling,
Outdoor Unit

WE Split System Cooling
or Heat Pump,
Convertible Indoor Unit

WV Split System Cooling
or Heat Pump,
Verticle Indoor Unit

WH Split System Cooling
or Heat Pump,
Horizontal Indoor Unit

Cooling Capacity (MBH)

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

l TService
Digit

Minor Design
Sequence

Secondary Capacity and/or
Factory Installed E)ptions

00 Not Used

Electrical Characteristics

3 208-230/60/3
4 460/60/3
W 575/60/3

Major Design Sequence
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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 0f Refrigerant-22. An access panel on the

end of the unit provides access to the; compressor section
and access to the control box.

An Installation C,ecklist is provided at the end of this
manual and should be completed after all installation pro-
cedures have been accomplished. This checklist should not
be substituted for the detailed information given in ap-
propriate sections of this manual.

Installation

Unit Installation
BTA unit dimensions, weights, and clearances are shown in
Figures I through 3. Figure 4 illustrates various components
of the split system condensing unit.

Receiving
When the unit is delivered to the jobsite, inspect all components
for damage. Manually rotate the condenser fans to be sure they
revolve freely. Report any damage or material shortage to the
carrier and record this information on the bill of lading. File
damage claims with the carrier, and notify the appropriate Trane
sales office before installing a damaged unit. Any material short-
ages should also be reported directly to the Trane sales office.

Compare the electrical data on the unit nameplate with the order-
ing and shipping information to verify that the correct unit has
been received.

Unit wiring diagrams and installation-operation-maintenance lit-

erature are shipped with the unit. Before unit start-up, read the
provided literature to become familiar with the unit and its

operation.

Location and Clearances
Select a location for the condensing unit where air will flow, with-
out obstruction, upward through the coil and away from the fan
discharge. Limit the length of refrigerant piping by locating the
condensing unit as close to the evaporator as possible.

CAUTION: If the condensing unit must be placed 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 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.
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1’11-1/4"

AIR FLOW
(6’ MINIMUM
CLEARANCE)

OPTIONAL LOW
AMBIENT DAMPER

DIA. CONTROL CIRCUIT
FROM INDOOR UNI

NPS
)NDUIT CONNECTION

CONTROL BOX
ACCESS PANEL

2’11-7i8"

518" LIFTING HOLE

9116" DIA. ISOLATOR
HOLE (4 PLACES)

SEE
DETAILX 2’9/16"

2’10-11/16"

COMPRESSOR
ACCESS PANEL

DAMPER LOCATION

Clearance Data

BTA120D 4 -0

REFRIGERANT
CONN. DETAIL

:’"O.D LIQUIDUNE .1"O.O.

I,SUCTION LINE

C RCU T 2-."1"-- ’,,7;
_5,,1,12’’

Figure 1 Dimensions, Weights, and Clearances for BTA120D Units
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5/8" LIFTING HOLE

t Data

AIR FLOW
(6’ MINIMUM
CLEARANCE)

OPTIONAL LOW
| AMBIENT DAMPER

/I 8’11-11/16"L
I 1"-,’11-3,9"/__.

_
3’11/16"- ’-"2’2-1/16"’1 / //

7/8" DIA. CONTROL ClRCUIT
FROM INDOOR UNIT

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

6’9-7/1

CONTROLBOX
ACCESSPANEL

BTA150D Two6.25-Ton 256 259 136 119 960 772
BTA180D Two7.50-Ton 270 272 158 140 1020 840

SEE
DETAIL

1’4" N P S T/
CONDUIT CONNECTION

2’11-7/8"

COMPRESSOR
ACCESS PANEL

4’-0" 3’-0" 6’-0" 6’-0"
4’-0" 3’-0" 6’" 6’-0"

Clearance Data

1’1-1/4"

1"

2’10-11/16"

DAMPER LOCATION

REFRIGERANT CONN. DETAIL

" OD. LIQUID LINES,, " OD. SUCTION
CIRCUIT1..

L5,/,,.-2’’

LINE

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



’11-1t4"

5/8" LIFTING HOLE

AIR FLOW
(6’ MINIMUM
CLEARANCE)

’ OPTIONAL LOW

| AMBIENT DAMPER

/I 8’11-11J16"-Z

7/8" DIA. CONTROL ClRCUIT.,
FROM INDOOR UNIT /

6’6-1/4"

SEE
DETAIL

CONTROL BOX
ACCESS PANEL

NPS
CONDUIT CONNECTION

2’11-7/8"
#

COMPRESSOR
/ ACCESS PANEL

2’9/1 6"

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

ht Data

BTA180F One l5-Ton 271 273 158 140 1022 842

Clearance Data

BTA180F 4’-0" 3’-0" 6’-0" 3’-0" 6’-0"

REFRIGERANT CONN. DETAIL

"" OD LIQUID LINES

.._
,,O D SUCTION LINE

L’5’’"2 ,"

Figure 3 Dimensions, Weights, and Clearances for BTA180F Units



CONDENSER FAN

BOX

CONDENSER
COIL

COMPRESSORS*

LIFTING HOLES
FOR RIGGING

BTA180F HAS ONE COMPRESSOR

Figure 4 BTA Component Identification

Foundation

If the unit is to be set on the ground, provide a four inch thick, level
concrete slab for mounting. In rooftop applications, make sure the
roof is strong enough to support the unit. Check with a roofing
contractor for proper waterproofing installation practices to
ensure that the roof does not develop leaks as a result of unit

weight, vibration, and hot weather.

Rigging

Rig the unit using either belt or cable slings. The slings must be
fastened to the unit at the four holes in the base rail of the unit, as

shown in Figure 6. Use spreaders to protect the top of the unit
when it is lifted. The point where the slings meet at the lifting hook
must be at least six feet above the unit. Refer to Figure 5 for
center of gravity information, and to Figure 6 for proper rigging
procedures.

WARNING: TO PREVENT OVERSTRESSING THE BASE
RAILS, THE UNIT SHOULD BE RIGGED AS SHOWN IN
FIGURE 6 AND LIFTED AS SMOOTHLY AS POSSIBLE.
FAILURE TO DO SO COULD RESULT IN SERIOUS
PERSONAL INJURY AND DAMAGE TO THE UNIT.
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B

(C)(C)
FANS

COMPRESSOR
SECTION

TOP VIEW OF UNIT

MODEL A B

BTA120D 18.5" 33"

BTA150D 18.5" 39"

BTA180D 18.5" 41"

BTA180F 18" 40"

Figure 5 Unit Center of Gravity Information

Pre.lnstallation Leak Test
Trane condensing units and evaporators are shipped with a hold-

ing charge of Refrigerant-22. Before installing these units, mo-
mentarily depress either the suction or discharge line acce
valve to veriy that this holding charge has not been lost.

If no refrigerant escapes when depressing the access valve, the

condensing unit should be leak tested to determine the source of
refrigerant loss. Pressurize the unit to 100 psi with refrigerant,
and use a halogen leak detector, halide torch, or soap bubbles to
check for leaks. If a leak is found, release the test pressure and

repair the leak. If no leak is found, use nitrogen to increase the
test pressure to 150 psi and repeat the leak test. When repairing

leaks, refer to "Brazing Procedures" in the MAINTENANCE
PROCEDURES manual. Retest the unit to make sure the
problem has been corrected.

NOTE: It may be difficult to pressurize the unit to 100 psi with re-
frigerant if the ambient temperature is below 60 F.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIR IN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.

LOCATE OVER
CENTER OF GRAVITY

RS

30

SEE DETAIL DRAWING AT RIGHT

WASHER

NOTE: THE STEEL EYEBOLTS, WASHERS,
AND BACKUP NUTS ARE TO BE PROVIDED
BY THE CUSTOMER.

Figure 6 Rigging the Unit
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Refrigerant Piping
It is essential that refrigerant piping be properly sized and applied
since these factors have a significant effect on system per-
formance and reliability. On self-contained units, proper piping
design is insured by the equipment manufacturer. However, split
systems must operate with interconnecting lines which are se-
lected and applied by the installer. If the interconnecting piping
does not follow recommended guidelines, any system will be
plagued by erratic performance, compressor failures, and other
problems.

NOTE: The piping should be sized and laid out according to the

job plans and specifications. This should have been completed
when components were selected for the system.

drop must be calculated if one or more of the following situations
exists:

1. LONG RISER: Installations with liquid line risers have an
added pressure drop of 0.5 psi per foot of riser. If the riser is

long, the system may require a larger diameter and/or
shorter liquid line to ensure subcooling at the expansion
valve.

2. EXCESSIVE BENDS, REDUCERS, VALVES: A larger than
normal number of tube bends, reducers, and/or valves may
increase equivalent length and pressure drop above the as-
sumption of two times the physical length. Actual pressure
drop should be calculated for these situations.

Recommended Line Sizes

The interconnecting line sizes recommended by Trane are listed
in Table 1. These tube sizes are within the velocity, pressure
drop, and refrigerant charge limitations necessary for proper
system operation. (The refrigerant charge limit is the maximum
system charge recommended for a particular compressor, and is
determined by the design of the compressor.) The line lengths in
Table are based on pressure drop and refrigerant charge lim-
itations in the liquid line. Pressure drop limits assume that equiv-
alent length equals two times the physical length. In most applica-
tions, this is a reasonable assumption. However, actual pressure

Trane recommends sizing the liquid line diameter as small
as possible, while maintaining pressure drop within acceptable
limits. This will minimize system charge and, therefore, have the
general effect of increasing compressor life.

Trane recommends the use of Type L (medium wall) refrigerant
tubing. Only refrigeration grade copper tubing should be used
since it is available cleaned, dehydrated, and capped to avoid
contamination prior to installation. Copper tubing used for plumb-
ing usually has oil, grease, or other contaminants on the interior
wall, and these can cause serious operating problems if not re-
moved prior to installation. Tube size recommendations in this
manual are based on Type L (medium wall) tubing.

Table I Intemonnectlng 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.

BTA120Dl" 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-1/8

BTA150D1" 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180Dl" 1/2 1-1/8 1/2 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180F 5/8 1-3/8 5/8 1-3/8 5/8 1-5/8

NOTES:
1. For line lengths and risers greater than maximum recommended in table, refer to the Trane Refrigeration Manual.

2. Use type L (medium wall) A.C,R. copper tubing.
1"2 line sets required.

Refrigerant Piping Guidelines

A. Maximum recommended line lengths:
Maximum linear length 80 Ft,

(w/o accumulator)
Maximum suction line lift 60 Ft.
Maximum liquid line lift 60 Ft.

B. Maximum allowable pressure drops (R-22):
Suction line 3 psi
Liquid line 35 psi

Route refrigerant piping for minimum linear length, minimum
number of bends and fittings (no reducers) and minimum
amount of line exposed to outdoor ambients.
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EVAPORATOR

SOLENOID
VALVE

EXPANSION (IF APPLIED)
VALVE

FILTER
DISTRIBUTOR SIGHT DRIER LIQUID

GLASS 1 LINE

k SHRADER.. VALVE

EXPANSION EXTERNAL SUCTION
EQUALIZER LINEVALVE BULB LINE

(INSULATION
NOT SHOWN)

FROM CONDENSING UNIT

TOCONDENSING UNIT

NTE:NSTALLTHEExPANSNVALvESGHTGLASS’SLENDVALVEANDFLTERDRERAsCLSETTHEEVAPRATR
AS POSSIBLE.

Figure 7 Diagram of Refrigerant Piping Components in Liquid Line

Liquid Line Components

A properly sized liquid line filter drier must be installed
upstream from the expansion valve. In addition, a moisture
indicatodsight glass should be installed between the expan-
sion valve and filter drier. Both of these components should
be installed at the evaporator close to the expansion valve,
as shown in Figure 7.

A shut-off valve (with access port) should be sized with the liquid
line O.D. selected, and installed close to the condenser. Other
valves, tube bends, and reducers should be minimized since
these items tend to increase pressure drop and reduce sub-
cooling at the expansion valve.

Liquid line receivers are not recommended on 10 to 15 ton
systems since they increase the refrigerant charge.

The following points should be considered when connec-
ting the evaporator to the BTA180F condensing unit.

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

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

3. In instances where the importance of moisture removal over-
rides efficiency considerations, one-half of the evaporator
coil capacity can be shut off when the compressor switches
to low speed.

If solenoid valves are required, they should be installed be-
tween the filter drier and sightglass in order to shutoff one-
half of the evaporator coil capacity. On units where the sole-
noid valves are factory installed, the sightglass can be in-
stalled between the unit and filter drier. However, all of these
components should be installed close to the expansion
valve, and no more than one-half of the coil capacity should
be shut off.

Suction Line Components

Trane does not recommend the use of suction line ac-
cumulators on 10 to 15 ton single compressor units because
accumulators of sufficient size and quality are not available.

Suction line filter driers are not recommended as standard
components when installing BTA condensing units. They
may be necessary on systems that have exper.ienced a com-
pressor burn-out (refer to Trane Service Bulletin No.
HCOM-SB-45).

On 10 to 15 ton systens, a suction line shut-off valve installed
in the interconnecting tubing has little value, and is not
recommended due to pressure drop considerations. In-
creased suction line pressure drop has a significant effect
on system capacity and efficiency.

BTA-IN-5 10



Risers and Tube Routing

Liquid Line

Liquid line riser lengths are limited only by the additional pressure
drop (0.5 psi/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 will result in
sufficient refrigerant vapor velocity to ensure good oil entrain-
ment. It is also important to utilize good tube routing practices
in order to ensure proper oil return to the compressor.

It is recommended that horizontal suction lines be pitched
toward the compressor.

Insulate the suction line with 1/2-inch thick, closed cell neo-
prene insulation such as armaflex or similar material.

Brazing and Leak Testing

For proper brazing techniques when installing refrigerant
piping, refer to "Brazing Procedures" in the MAINTENANCE
manual.

After completing the installation of all refrigerant piping, the
system should be thoroughly checked for possible leaks.
Refer to "Leak Testing" in the MAINTENANCE manual.

11 BTA-IN-5



Electrical Wiring
WARNING: OPEN THE ELECTRICAL POWER DISCONNECT
SWITCH AND SECURE IN THAT POSITION BEFORE IN.
STALLING OR SERVICING THE UNIT. FAILURE TO DO SO
MAY RESULT IN PERSONAL INJURY OR DEATH FROM
ELECTRICAL SHOCK.

Install all field wiring, including the unit electrical ground, in
accordance with the National Electrical Code and applicable
local codes. Figure 8 provides a block diagram of the elec-
trical connections to be made by the customer or installing
contractor.

NOTE: When connecting wires at the terminal block, make sure
that all lugs are tight. Also check the terminal block and com-
pressor contactor lugs that were wired at the factory.

The unit wiring diagram is pasted on the back of the control box
cover. Refer to Figures and 2 for the locations of holes provided
for electrical conduit entry on the unit. The locations of the elec-
trical panel components are shown on the unit wiring diagram.

Table 2 lists the electrical characteristics for BTA120D to
BTA180D, BTA180F units.

DISCONNECT
SWITCH

(BY OTHERS)

BLOWER COIL
CONDENSING

UNIT

I I
THERMOSTAT I DISCONNECT

SWITCH
(BY OTHERS)

FIELD WIRING WHEN USED WITH A BACA UNIT:
A 3 power wires, line voltage
B 3 power wires, line voltage
C Cooling only thermostat: 4 wires, 24 volts

One-stage electdc heat: add additional wire, 24 volts
--Two-stage electric heat: add 2 additional wires, 24 volts

D 4 wires, 24 volts

NOTE: Wiring shown with dash lines is to be furnished and installed by the customer. All customer-supplied widng must be copper
only and must conform to NEC and local electrical codes. Codes may require line of sight between disconnect switch and unit.

Figure 8 Electrical Connections by Customer
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Table 2 Electrical Characteristics for BTA120D to BTA180D, BTA180F Units

Model

BTA120D300
BTA120D400
BTA120DW00

7
Electrical

Characteristics

208-230/60/3
460/60/3
575/60/3

Unit Characteristics

Allowable
Voltage

187-254
416-508
520-536

BTA150D300 208-230/60/3 187-254
BTA150D400 460/60/3 416-508
BTA150DW00 575/60/3 520-635

208-230/60/3
460/60/3
575/6O/3

BTA180D300
BTA180D400
BTA180DW00

187-254
416-508
520-635

187-254
416-508
520-635

BTA180F300 208-230/60/3
BTA180F400 460/60/3
BTA180FWO0 575/60/3

NOTES:
1. Electrical information is for each individual motor.

Compressor Motor Condenser Fan Motor

4.6
Recm’d

3.6 2.6 Dual
Min. Max. Element 1.5 1.5

Circuit Fuse Fuse RLA LRA KW NO/ FLA LRA KW
Range Amp. Size No. (Ea) (Ea) (Ea) HP (Ea) (Ea) (Ea)

53 70 60 2 19.0 115 6.0 2/.75 5.0 11.0 0.77
29 35 35 2 10.6 50 6.0 2/.75 2.7 5.5 0.77
23 30 25 2 8.5 45 6.0 2/.75 1.8 4.4 0.77

65 80 80 2 23.6 142 7.3 3/.50 4.1 9.5 0.60
30 40 35 2 10.7 71 7.3 3/.50 2.1 4.8 0.60
24 30 30 2 8.6 57 7.3 3/.50 1.6 3.8 0.60

73 100 80 2 27.1 156 8.9 3/.50 4.1 9.5 0.62
34 45 40 2 12.3 79 8.9 3/.50 2.1 4.8 0.62
27 35 30 2 9.9 63 8.9 3/.50 1.6 3.8 0.62

83 125 100 56.4 248 17.8 3/.50 9.5 9.5 0.62
42 60 50 28.2 124 17.8 3/.50 4.8 4.8 0.62
33 50 40 22.6 100 17.8 3/.50 3.8 3.8 0.62

2. Maximum fuse size permitted by N.E.C. 440-22 is 225% of one compressor motor RLA plus the total RLA of the remaining motors in the circuit.
3. Minimum circuit ampacity is 125% of the RLA of one compressor motor plus the total RLA of the remaining motors in the circuit.
4. Recommended dual element fuse size is 150% of the RLA of one compressor motor plus the total RLA of the remaining motors in the 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.

Avoid mounting the thermostat in areas subject to the following:
drafts or "dead" spots behind doors or in corners;
hot or cold air from ducts;
radiant heat from the sun, or from appliances;
concealed pipes and chimneys;
unheated or uncooled surfaces behind the thermostat, such
as outside walls;
in an area where the thermostat will be affected by a unit in
another zone.

CAUTION: If an energy management device, time clock, or
other power consuming device is used, a separate power
supply must be provided for that device. Do not use the unit
control circuitry, or damage to the unit may result.

Thermostat Installation
Recommended wire sizes and lengths for installing the unit ther-
mostat are provided in Table 3. The total resistance of these low
voltage wires must not exceed one ohm. Any resistance in
excess of one ohm may cause the control circuit to malfunction.

When selecting a thermostat location, be sure to choose a site in
a frequently occupied area with good air circulation at an average
temperature. The thermostat should be positioned approximately
five feet above the floor and must be level.

Table 3 Recommended Thermostat Wire Size

22 Gauge
20 Gauge
18 Gauge
16 Gauge
14 Gauge

30 Ft.
50 Ft.
75 Ft.
125 Ft.
200 Ft.
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Table 4 .^,ir Handler Motor Electrical Data

Unit Model Unit Electrical No. of

Number Characteristics Motors
BWE090C100E 200-230/60/1

BWE090C400E 200-230 & 460/60/3

BWE120C100E 200-230/60/1

BWE120C400E 200-230 & 460/60/3

BTE120C100E 200-230/60/1

BTE120C400E 200-230 & 460/60/3

Hp

(Ea.)

2

2

l&

Speed FLA
(Rpm) 200/230V

3450 6.3

1725 3.8

3450 11.5

1725 5.0

3450 11.5

1725 5.0

460V

1.9

2.5

2.5

LRA
200/230V

45.0

21.2

61.0

37.4

61.0

37.4

460V

10.6

18.7

18.7

Table 5 BWH and BWV Unit Electrical Data

Unit Model
Number

Unit Characteristics Indoor Fan Motor
Electrical

Characteristics
Voltage

Utilization Range
BWH180B300C 200-230/60/3 180-254
BWV180B300C

BWH180B400C 460/60/3 414-506
BWV180B400C

BWH240B300C 200-230/60/3 180-254
BWV240B300C

BWH240B400C 460/60/3 415-506
BWV240B400C

No.
Req’d. FLA

9.0

4.4

15.2

6.6

Hp Speed
(Ea.) (Rpm)

3 1725

3 1725

5 1725

5 1725
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THERMOSTAT: BAYSTAT015
2-STAG E COOLING
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Figure 9 Field Wiring for BTA120D with BTE120B Air Handler No Electric Heat
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Figure 10 Field Wiring for BTA120D with BTE120B Air Handler With Electric Heat
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Figure 11 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers With Electric Heat
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THERMOSTATS
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BAYSTAT012 W/BAYRLAY001
EIAYSTAT013 W/BAYRLAYO01
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THERMOSTATS
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAY001

BAYSTAT013 W/BAYRLAY001
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G Rof B 1 Wt

BAYRLAY001
NOTES:
1. For low ambient operation, consult Trane representative.

2. For 1-step electdc heat, omit wires between Wz thermostats and indoor units.
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Figure 12 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers
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Figure 13 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers Without Electric Heat
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Figure 14 Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers Without Electric Heat
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Figure 15 Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers With Electric Heat
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NOTE: For 1-step electric heat, omit wire between Wz thermostats and indoor unit.

Figure 16 Field Wiring for BTA120D With BTE120B Air Handler
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Figure 17 Field Widng for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180F Air Handlers
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Installation Checklist

ComlL[e this checklist as the unit is installed to verify that all recommended installation pro-
cedures are accomplished before the unit is started. This checklist does not replace the
detailed instructions provided in the INSTALLATION section of this manual. Read the
entire section carefully to become familiar with the installation procedures before installing
the unit.

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

Unit Location
[] Condenser air clearances over unit good.
[] Service clearances around unit good.
[] Unit secured in correct location.

Refrigerant Piping
[] Liquid line sized properly and within recommended maximum line length.
[] Suction line sized properly.
[] Thermostatic expansion valve properly sized and installed close to evaporator.
[] Liquid line filter drier installed near expansion valve.
[] Sight glass installed in liquid line between evaporator and filter drier.
[] Liquid line access valve installed in liquid line close to condenser.
[] Low ambient accessories installed, if necessary.
[] Check all unit and piping connections for leaks.

Electrical Wiring
[] Field installed wiring complies with all applicable codes.
[] Compressor contactor and terminal block lugs checked for tightness.
[] Thermostat properly mounted and wired.
[] Any other accessories properly installed and wired.
[] Grounding wires securely bonded to earth ground.
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Start-Up
Pre-Start Checks
Before starting the unit, complete the procedures outlined below
to make sure the unit is properly installed and ready for start-up.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. Inspect all electrical connections to be sure that the wires
are securely attached to their terminals. Make sure that all
wires are clear of any rotating parts, such as fan blades.

[] 2. Check the condenser and evaporator fans. Fan blades
must be secure on the motor shafts and must rotate freely.
Airflow must be unobstructed.

[] 3. Make sure the evaporator air filters are clean.

[] 4. Check the evaporator and condenser coils to ensure that

they are clean, that the fins are straight, and that there are
no obstructions to airflow.

[] 5. Check the voltage at the line side of the disconnect switch.
It should be within 10 percent of the unit nameplate voltage.

Evacuation
After 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 wild 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
there is a time lapse between charging and start-up, the crank-
case heater should be energized for a minimum of eight hours
before starting the unit.

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 Amp#’
listed in Table 7. The amp draw may be less than the value listed
in the table.

Voltage at the compressor terminals must be within the "Allow-
able Voltage Range" listed in Table 7. If not, check the voltage at
the unit terminal block and at the disconnect switch to determine
if voltage problems are being caused by feeder line, loose termi-
nals, or defective unit wiring.

Table 7 Maximum Allowable Amp Draw

Allowable**

Voltage
Range

Max. Allowable Amps

Condensing Electrical Matched Oversized*
Unit Characteristics Evap. Evap.

BTA120D300 208-230/60/3 187-253 24
BTA120D400 460/60/3 416-508 11
BTA120DW00 575/60/3 520-635 9

BTA150D300 208-230/60/3 187-253 30
BTA150D400 460/60/3 41 6-508 13
BTA150DW00 575/60/3 520-635 11

BTA180D300 208-230/60/3 187-253 31 36
BTA180D400 460/60/3 416-508 14 16
BTA180DW00 575/60/3 520-635 11 13

BTA180F300 208-230/60/3 187-254 66 67
BTA180F400 460/60/3 41 6-508 33 34
BTA180FW00 575/60/3 520-635 27 27

Evaporator size larger than condensing unit.
*’Allowable voltage range at the unit terminal block.
"*’Compressor operating at high speed.
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Voltage Imbalance Check

Voltage imbalance on three phase systems can cause motor
overheating and eventual failure. Maximum allowable imbalance
is two percent, which must be measured at the compressor termi-
nals. Voltage imbalance is defined as 100 times the maximum de-
viation of the three voltages from the average, without regard to
sign, divided by the average voltage. For example, if the three
measured voltages are 221,230 and 227, the average voltage
would be:

221 - 230 227 226 volts
3

and the percent voltage imbalance would be:

100 x (226-221) 2.2%
226

In this example, 2.2 percent imbalance is not acceptable and
could result in as much as 20 percent current imbalance. This will
increase the motor winding temperature, and thus decrease the
life of the motor.

If more than 2.0 percent imbalance exists, check the voltage
readings at the disconnect switch to determine if the imbalance is
present in the incoming power lines. If so, the power company
should be notified to correct it. If the imbalance is due to problems
within the unit, check the unit electrical wiring connections.

Operating Pressures
Install pressure gauges on the discharge and suction line
access valves next to the compressor. When the unit reaches
stabilized operation, suction and discharge pressures can
be read. Refer to "Operating Pressures" in the
MAINTENANCE manual to compare the measured pressures
with the normal system operating pressures.

BTA-IN-5 22



Start-Up Log

I. NAMEPLATE INFORMATION

Model No.

Voltage

DATE

Serial No.

RLA

II. COMPRESSOR(S)

A. VOLTAGE AT COMPRESSOR TERMINALS
Comp. No. 1: T1

Comp. No. 2: T1

Voltage Imbalance: Comp. No.

B. AMP DRAW

Comp. No. 1: L1

Comp. No. 2:L1

III. OPERATING CONDITIONS

A. COMPRESSOR NO.

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp.

Subcooling

Ambient Temp.

B. COMPRESSOR NO. 2

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp,

Subcooling

Ambient Temp.

IV. CONTROLS

Fans Operating (Yes or No): Fan No,

Crankcase Heater Operating (Yes or No):

V. REFRIGERANT PIPING

Evacuation Level

T2 T3

T2 T3

Comp. No. 2

L2 L3

L2 L3

Suction Pressure

Suction Line Temp

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Suction Pressure

Suction Line Temp

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Comp. No.

No. 2 No. 3

Comp. No. 2

System Charge
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SEQUENCE OF OPERATION

FOR

BUILDING TC-BIO

TYPICAL FOR a SYSTEMS

Sgstem mode o operation will be selected at sub-bass
switch, heat-o-cool and an, on-auto Fan will run
continuous when on or cgcle 91th heating or cooling as
selected. When heat is selected thermostat T-1 will modulate
N.C. steam valve. Thermostst T50-1 sensing heating coll
temperatur will =gcl Ean. When cool is selected thermostat
2 will cgcle an and stage condensing unit.
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FEATURES
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FUNCTION

Steam Cxmtrol Valve

Stean Cntrol Valve

LendP

DATE: April 27, 1987

--REF # TC-4622/E-1447

LOCATION

At Steam Coil

At Steam Coil

On T-I

On SB-I

w/ L-

Near V-I

w/1
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BTA-SQ-210.00

SUBMITTALTAG:

AIR FLOW
(el’ MINIMUM
CLEARANCE)

15-Ton Split System
Condensing Unit-

BTA180D
(TIONAL LOW

AMBIENT DAMPER

CONTROL BOX
PANEL

1’111/4"

6" DIA ISOLATOR
HOLE I4 PLACES)

SEE
DETAIL

1V4"NP.S
CONDUITCONNECTION

2’11"

COMPRESSOR
ACCESS PANEL

REFRIGERANT CONN. DETAIL
!" O D LIQUID LINES, ’" O D SUCTION LINE

CIRCUIT

CIRCUIT2

DAMPER LOCATION
r -I

Table I Electrical Data

Unit Characteristics
Compressor

Motor
Condenser
Fan Motors

Recommended
Allowable Minimum Maximum Dual-Element

Electrical Voltage Circuit Fuse Fuse RLA LRA Kw No./ FLA LRA Kw
Model Characteristics Range Ampacity Size Size No. (Ea.) (Ea.) (Ea.) Hp (Ea.) (Ea.) (Ea.)
BTA180D3 208-230/60/3 187-254 76 100 80 2 27.1 156 8.9 3/.75 5.0 11.0 0.74

BTA180D4 460/60/3 416-508 36 45 40 2 12.3 79 8.9 3/.75 2.7 5.5 0.74

BTA180DW 575/60/3 520-635 28 35 30 2 9.9 63 8,9 3/.75 1.8 4,4 0.74

NOTES:
1. Allowable voltage range is at unit terminal block.

2. Minimum circuit empacity (MCA) is 125% of the
RLA of one compressor motor plus the total RLA
(FLA) of remaining motors in the circiut.

3. Maximum fuse size is 225% of the RLA of
compreesor motor plus the total RLA (FLA) of
remaining motors in the circuit.

4. Recommended dual element fuse size Is 150% of
the FLA of compressor motor plus the total
RLA (FLA) of remaining motors in the circuit,

5. Local codes may take precedence.

6. Motor electrical information Isfor each individual
motor,

7, Kw values with matched blower coils at A,R,I,

rating conditions of 80 EDB/67 EWB to the
evaporator and 95 F ambient,

eAmedcan Standard Inc. 1986



Table 2 Unit Weights
BTA180D

Weight
Shipping (Lbs) 1060
Net (Lbs) 932

Table 3 General Data
BTA180D

Performance Data
Gross Capacity at A.R.I.
Conditions (MBh)
Matched Blower Coil’ 195
Condensing Unit Only 197.0

A.R.I. Cooling with Matched
Blower Coil’
Net Cooling Cap. (MBh) 185
Total System Kw 22.6
EER (MBh/Kw) 8.2
Indoor Cfm 6000

A.R.I. Cooling with
Matched Furnace Coil
Net Cooling Cap. (MBh)
EER (MBh/Kw)
Indoor Cfm

A.R.I. Sound Rating
(BELS)3

Operating Data
Standard Amb. Range (F) 45-11 5
Low Amb. Option (F) 0
Oper. Charge--R-22 (Oz.) 326

System Data
Refrigerant Type R-22
No. of Refrig. Circuits 2
System Capacity Steps (%) 100/50/0
Suction Lines (OD) 1%"
Liquid Lines (OD) 1/2"

Compressor Data
Number 2
Nominal Size/Type 7,T/H

Unloading Steps
(High Rpm/Low Rpm) None

Outdoor Coil Data
No. of Coils 2
Dimensions H x L (In.) 24 x 78
Face Area (Sq Ft) 26.00
Fin Type 3/8 Wavy
Rows/Fins Per Inch 2/168
Tube Size %"
Cond. Charge (Lbs R-22) 44

Outdoor Fan Data
No. of Fans/Motors 3
Fan Type/Diameter (In.) Prop/22
Drive/Speed Dir/Single
Motor: Nominal Hp (each) 3/4

Nominal Rpm 1100
Nominal Airflow (Cfm) 12130
Frame Size 48

NOTES:
1. At A.R.I. 210 conditions of 80/67 F (EDB/EWB) and

95 F ambient.

2. At 45 F saturated suction temperature and 95 F
ambient.

3. A.R.I. 270 Noise Rating numbers determined with

the unit in the cooling operation at 95 F outdoor
ambient.

4. With optional low ambient control,

5. Operating charge is for condensing unit only (all
circuits), and does not include interconnecting lines

evaporator,

6. Max, linear length 80 ft.; Max lift-suction 60 ft.; Max lift

liquid 60 ft. For greater length refer to Refrigerant
Piping Applications Manual.

7. At conditions of 95 F ambient and 95% full.

Table 4 Gross System Capacity Data
BTA180D At 6000 Cfm

Entadng DBOutdoor Enter Total
DB WB Cap 75 80 85 90

57 170 165 170 168 169

62 188 146 176 186 186

67 206 113 146 175 197

72 224 81 110 141 175

57 159 156 159 157 158

62 177 141 168 175 175
95

67 195 107 142 170 189

72 213 75 105 139 171

57 151 148 150 150 150

62 167 137 152 165 165
105

67 184 103 136 163 180

72 202 71 101 134 165

57 141 140 140 140 140

62 156 131 153 154 154
115

67 172 98 131 168 170

72 188 66 94 128 158

Table 5 Gross System CapaciN Data
BTA180D At 6000 Cfm

Outdoor Enter Total Entering DB

DB WB Cap 75 80 65 90

57 167 162 167 165 165

62 183 145 172 183 183
85

67 201 113 145 173 195

72 220 81 110 143 173

57 156 153 156 154 154

62 173 142 166 171 171
95

67 191 109 141 168 187

72 209 77 106 138 169

57 148 145 148 147 147

62 163 135 158 161 161
105

67 180 104 137 162 176

72 197 71 101 138 164

57 138 137 138 138 138

62 153 130 149 151 151
115

67 168 99 131 155 167

72 184 66 96 127 157



Table 6 Gross Cooling Capacity Condensing Unit Only
BTA180D At 6000 Cfm

OD Suction Reference Temperature Degrees F

Temp. 30 35 40 45 50 55

HP 176.8 183.7 191.0 198.6 206.4 214.5

65 Cap 185.7 206.6 228.4 250.9 258.7 297.3

Kw 15.3 16.0 16.6 17.3 17.8 18.4

HP 200.8 208.0 215.5 223.3 231.4 239.6

75 Cap 171.0 190.9 211.5 232.6 254.3 276.3

Kw 16.0 16.8 17.5 18.2 18.8 19.4

HP 226.9 234.5 242.3 250.3 258.6 267.2

65 Cap 156.0 174.8 194.2 214.1 234.5 255.3

Kw 16.6 17.4 18.3 19.1 19.8 20.6

HP 255.2 263.1 271.2 279.7 288.3 297.4

95 Cap 140.5 158.2 176.5 195.3 214.5 234.3

Kw 17.0 18.0 18.9 19.9 20.8 21.7

HP 285.6 293.9 302.5 311.4 320.6 330.2

105 Cap 124.7 141.3 58.4 176.2 194.4 213.4

Kw 17.3 18.5 19.6 20.6 21.7 22.9

HP 318.2 327.0 336.1 345.6 355.5 366.1

115 Cap 108.5 124.0 140.0 158.8 174.2 192.5

Kw 17.6 18.8 20.1 21.4 22.7 24.1

NOTES:
1. Performance data calculated at 15 degrees subcooling

and degrees superheat.

2. HP Head Pressure (PSIG)
Cap Capacity (MBh)
Kw Outdoor Unit Kw

Mechanical
Specifications
General
All condensing units shall be
assembled on a heavy-gauge integral
steel base. Units shall be
weatherproofed and include hermetic
compressor(s), condensing coils,
fans and motors, controls and
holding charge of R-22. Units shall
have a top control box access panel
and removable end panels which
allow access to all major components
and controls.

Casing
Unit frame shall be a one-piece
welded assembly of 18-gauge zinc-
coated, galvanized steel. Exterior
surfaces shall be cleaned,
phosphatized and coated with an
epoxy resin primer and finished with
an enamel finish.

Refrigeration System
BTA180D shall have two separate and
independent refrigeration circuits.
Each refrigeration circuit shall have
an integral subcooling circuit.

Compressor- BTA 180D shall be
direct-drive, 3,600 rpm, hermetic
reciprocating compressor(s) with
centrifugal oil pump; two-point
lubrication for each bearing and
connecting rod; crankcase heater and
well; high strength, ring-type suction
and discharge valves; large gas
passages and minimum clearance
volumes; and rubber-in-shear
isolators.

Motor shall be suction gas-cooled
and shall have a voltage utilization
range of plus or minus 10 percent of
nameplate voltage. Internal
temperature and current-sensitive
motor overloads protect
compressor(s) under loss of charge
and other abnormal operating
conditions.

Condenser Fans and Motors Shall
be vertical discharge, direct-drive
fans, statically and dynamically
balanced, with aluminum blades and
zinc-plated steel hubs, 1,100 rpm
motor with permanently lubricated
ball bearings, built-in current and
thermal overload protection, and
weathertight slingers over bearings.

Condenser Coil Shall be "V" type,
air-cooled. Configuration aluminum
fin secondary surface mechanically
bonded to primary surface of 3/4-inch
OD seamless copper tubing.
Subcooling circuit(s) shall be
provided as standard for each
refrigeration circuit. Factory pressure
and leak-tested to 425 psig air
pressure. Metal grilles for coil
protection optional,

Controls Shall be 24-volt control
circuit includes fusing and control
power transformer. Unit shall be wired
complete with magnetic contactors
for the compressor(s), cooling low
ambient fan switches, high pressure
cut-out(s), low pressure cut-out(s)
and reset relays. Unit shall be
completely factory-wired with
necessary controls and terminal block
for power wiring. Time delay timers to
prevent compressors in dual
compressor units from simultaneous
start-up and anti-short cycle timers
are available as optional accessories.

Low Ambient Operation Standard
start and operation to approximately
45 F when matched with Trane
blower coils. Optional head pressure
control damper permits operation to 0
F and includes necessary controls for
low ambient operation.



Mechanical
Specifications
Accessories
Low Ambient Head Pressure Control
Dampers Shall modulate airflow by
means of a direct-acting damper
operator which senses head pressure
in the liquid line and positions
damper blades, allowing enough
airflow to maintain proper liquid
pressure at lower ambients. Standard
unit equipped with dampers shall
start and operate satisfactorily to 0 F
ambient. Kit consists of 16-gauge
damper assembly, R-22 operator,
tubing, rubber grommet, and all
necessary mounting hardware and
instructions.

Coil Guard Package Shall provide
protection from damage to coil
surface exterior. Kit shall consist of
coil guards and necessary mounting
hardware.

Vibration Isolator Package Shall
reduce transmission of noise and
vibration to building structures,
equipment and adjacent spaces.
Packages shall be available in either
neoprene-in-shear or spring-flex
types.

Time Delay Timer Shall prevent
compressors in a dual compressor
unit from coming on line
simultaneously. Timer shall be 24-
volt, 50/60 cycle, with a four-minute
timing period.

Antishortcycle Timer Shall prevent
rapid on-off compressor cycling in
light load conditions by not allowing
compressor to operate for a
predetermined time upon shutdown.
Shall consist of a solid-state timing
device, 24-volt, 50/60 cycle with a
five-minute fixed-off timing period.

Since The Trane Company has policy of continuous

product improvement, it the right to change
specifications and design without notice.

Technical Literature Printed in USA
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Guthrie Highway
Clarksville, TN 37040
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Model BTA 11/ 15 Tons
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Sequence 210.00
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BWV-SQ-219.01

SUBMITTAL

TAG: 15 Ton
Vertical Air Handler
BWV180B

313/16"

6’.41/e"

1V4" FEMALE PIPE THD.
DRAIN CONN, (BOTH ENDS}

LIQUID LINE
1/2" FEMALE CONN. (2 PLS)

SUCTION LINE 1"
FEMALE CONN. (2 PLS)

Table I Electrical Data Indoor Unit and Electric Heater
With Single Point Power

Minimum Minimum
Model for Capacity Rated Circuit Fuse
Use With Kw MBh Voltage Ampacity Size

19.92 68.0 240/60/3 71.0 80

29.88 102.0 240/60/3 101.0 100
BWV180B300D

39.84 136.0 240/60/3 131.0 125
200-230/60/3

49.80 170.0 240/60/3 161.0 150

59.76 204.0 240/60/3 191.0 200

19.92 68,0 480/60/3 36.0 40

29.88 102.0 480/60/3 51.0 50
BWV180B400D

39,84 136.0 480/60/3 66.0 60460/60/3
49.80 170.0 480/60/3 81.0 80

59.76 204.0 480/60/3 96.0 90

NOTES:
1. Kw at 208 volts is 75% of Kw at 240 volts.
2. Single power entry electrical calculations:

Minimum circuit ampacity is 125% of total of electric heat and evaporator fan motor amps.
Maximum fuse size is 225% of evaporator fan motor FLA plus electric heat amps.
Recommended fuse size is 150% of evaporator fan motor FLA plus electdc heat amps.
Local codes may take precedence.

3. Single Point Power not available on 69.72 Kw and 79.68 Kw Heaters.

Table 2 Unit Weights (Lbs.)
Model BWV180B-D

Shipping/Net 786/686

(C)American Standard Inc. 1986



Table 3 General Data
Model BWV180B-D

Indoor Coil Data
Configuration Draw Through
Number of Coils
Face Area 20.6
Fin Type Plate Fin

Rows/Fins Per Inch 4/12.5
Tube Size Material 1/2" Copper
Refrig. Control TXV
Drain Connection Size (In.) 1-1/4 NPT

Indoor Fan Data
Number of Fans
Fan Type Diameter Width FC/15" x 15"
Nominal Hp Rpm 3 1725
Drive Belt
Number of Motor Speeds
Frame Size 182T

Filters Type included Throwaway
Filter Size Number of Filters 20 25 2 6

System Data
Refrigerant Type R-22
Number of Refrig. Circuits 2
Suc. Line (In. OD.) Conn. Sz./No. 1-3/8" 2
Liq. Line (In. OD.) Conn. Sz./No. 1/2" 2

NOTE:
1. These Air Handlers are A.R.I. certified with

various Split System Weathertron(R) Heat Pumps
(A.R.I, Standard 240) and Cooling Units (A.R.I.
Standard 210). Refer the Split System Data
Submittal Guides for performance data,

Table 4 Electric Heat
Air Handler Capacity Model Rated
Model No. Kw Number Stages Voltage

9,96 BAYHTRA310 240/60/3

BWV180B300D
200-230/60/3

19.92 BAYHTRA320 240/60/3

29.88 BAYHTRA330 2 240/60/3

39.84 BAYHTRA340 2 240/60/3

49.80 BAYHTRA350 3 240/60/3

59.76 BAYHTRA360 3 240/60/3

BWV180B400D
460/60/3

9,96 BAYHTRA410 480/60/3

19.92 BAYHTRA420 480/60/3

29.88 BAYHTRA430 2 480160/3

39.84 BAYHTRA440 2 480160/3

49.80 BAYHTRA450 3 480160/3

59.76 BAYHTRA460 3 480/60/3

NOTES:
1. Derats capacity for variation from rated voltage.
2. Heat MBh 3.415 Kw
3. See Table 9 for control steps of heaters.
4. Outdoor thermostats furnished as denoted in Table.

Table 5 Electrical Data Indoor Units Only

Unit Characteristics
Indoor Fan

Motor

Allowable Minimum Maximum
Electrical Voltage Circuit Fuse

Model Characteristics Range Voltage Ampacity Size Hp FLA Kw

BWV180B300D 200-230160/3 180-254 208 11.25 30(3) 3 9.0 3.00

BWV180B400D 460/60/3 414-506 460 5.50 15 (3) 3 4.4 3.00

NOTES:
1. Allowable voltage range is at unit terminal block.
2. Minimum circuit ampacity (MCA) is 125% of the motor FLA.
3. Maximum fuse size is 300% of the motor FLA, but no smaller than 15 amps.
4. Recommended dual element fuse size is 150% of the motor FLA, but no smaller than 15 amps.
5. Local codes may take precedence.
6. KW values are with matched condensing units at A.R.I. rated conditions of 80 EDB/67 EWB to the

evaporator and 95 F. ambient.

2



Table 6 Electrical Data Electric Heaters Only

Model for
Use With

Amps./
FusedFuses

Minimum Htr.
Capacity Rated Individual Circuit No. of Rating Branch
Kw Voltage Elements Stages Ampacity Sets (Amps.) Circuit

19.92 240/60/3 3 60 60 (1)48

29.88 240/60/3 6 2 90 30 (1)24
60 (1)48

39.84 240/60/3 6 2 96 2 60 (2)48

BWV180B300D 49.80 240/60/3 9 3 150 30 (1)24
200-230/60/3 2 60 (2)48

59:76 240/60/3 9 3 180 3 60 (3)48

19.92 480/60/3 3 30 30 (1)24

29.88 480/60/3 6 2 45 45 (1)36

39.84 480/60/3 6 2 60 60 (1)48

BWV180B400D 49.80 480/60/3 9 3 75 45 (1)36
460/60/3 30 (1)24

59.76 480/60/3 9 3 90 60 (1)48
30 (1)24

NOTE:
1. Minimum circuit ampacity is 125% of total electric heat amps,

Table 7 Electric Heat Capacity Data Indoor Unit
Electric Heater Stage Stage 2 Stage 3 Stage 4 Total

Kw Control Kw Kw Kw Kw Kw
Input Voltage Stages Input MBh Input MBh Input MBh Input MBh Input MBh

19.92 240/3 19.92 68,0 19.92 68.0

29.88 240/3 2 9.96 34.0 19,92 68,0 29.88 102.0

39.84 240/3 2 19.92 68.0 19.92 68.0 39,84 136.0

49.80 240/3 3 9.96 34.0 19.92 68.0 19.92 68.0 49.80 170.0

59.76 240/3 3 19.92 68.0 19.92 68.0 19.92 68.0 59.76 204.0

19.92 480/3 19.92 68.0 19,92 68.0

29.88 480/3 2 9.96 34.0 19.92 68.0 29.88 102.0

39.84 480/3 2 19.92 68.0 19.92 68.0 39.84 136.0

49.80 480/3 3 9.96 34.0 19.92 68.0 19.92 68.0 49.80 170.0

59.76 480/3 3 19.92 68.0 19.92 68.0 19.92 68.0 59.76 204.0

NOTES:
1. Derate capacities for variation from rated voltage
2, Heat MBh 3.415 KW

Table 8 Indoor Blower Performance BWV180B-D
Wet Coil, 2" Glass Fiber Filters

Motor Pulley Turns Open (Factory Setting, 4) Blower Speed Rpm
and 965 2 and 925 3 and 885 4 and 845 5 and 805 6 end 765

Airflow External Static Pressure (In, of Water) and Brake Horse Power (Bhp)l
Cfm Press Bhp Press Bhp Press Bhp Press Bhp Press Bhp Press Bhp

3500 1.83 2.21 1.66 2.02 1.50 1.88 1.35 1.75 1.20 1.68 1.05 1.62

4000 1.69 2.55 1.52 2.36 1.36 2.20 1.20 2.06 1.05 1.95 0.90 1.86

4500 1.54 2.89 1.37 2.70 1.21 2.54 1.04 2.37 0.89 2.23 0.74 2.12

5000 1.38 3.28 1.21 3.06 1.04 2.89 0.87 2.69 0.72 2.52 0.57 2.39

5500 21.20 3.68 1.03 3.44 0.86 3.24 0.69 3,03 0.54 2.64 0.39 2.68

6000 31.00 4.10 0.83 3.84 0.66 3.59 0.50 3.37 0.35 3.18 0.20 3.00

6500 40.77 4.57 0.60 4.27 0.43 3.98 0.27 3.73 0.12 3.54

7000 50,50 5,08 0,35 4,72 0.18 4.38 0.02 4.11

7500 0.20 5.62 0.07 5,22

NOTES:
1. 3 Hp Motor Limits (Class B insulation):

Heat Pump Cooling

Voltage 200 V 230/460 V 200 V 230/460 V
Power Limit 3500 W 3950 W 3750W 4200 W

2. Performance limit for 200 volt motor application with a heat pump. Points under line over motor power limit.
3. Performance limit for 200 volt motor application used for cooling only. Points under line over motor power limit.
4. Performance limit for 230/460 volt motor application with e heat pump. Points under line over motor power limit.
5. Performance limit for 230/460 volt motor application used for cooling only. Points under line over motor power

limit.
6, Fan motor heat MBh 3.15 fan bhp, also: Kw (Mechanical output) hp .7457

Kw (Electrical input) (hp .7457)/Motor Efficiency
Motor Efficiency 80%



Table 9 Air Pressure Drop Accessories
Electric Heaters

240 and 460/3 Voltage

Airflow Size(Kw)
Model (Cfm) 9.96 19.92 29.88 39.84 49.80 59.76

5000 .13 .13 .13 .13 .20 .20

5500 .08 .08 .15 .15 .23 .23

BWV180B-D 6000 .09 .09 .18 .18 .27 .27

6500 .10 .10 .21 .21 .31 .31

7000 .12 .12 .24 .24 .36 .36

NOTE:
1. Static pressure in inches of water.

Mechanical
Specifications

General
Blower coil units are completely factory
assembled including coil, condensate
drain pan, fan, motor, filters and
controls in an insulated casing for both
vertical and horizontal models. UL listed
and C.S.A. certified.

Casing
Units have galvanized steel panels and
are unpainted. Casing is insulated and
knockouts are provided for electrical
power, control wiring and piping
connections.

Refrigerant Circuits
The air handlers have dual refrigeration
circuits. Each refrigerant circuit is
controlled by a factory-installed thermal
expansion valve.

Coil
Aluminum fin surface is mechanically
bonded to 1/2-inch OD copper tubing.
Coils are factory pressure and leak
tested.

Fan
Forward curved, dynamically and
statically balanced with adjustable belt
speed drive as standard, fan and motor
bearing are permanently lubricated.

Controls
Low voltage terminal board, fan
contactor, check valves, evaporator
defrost control and plug in module for
accessory electric heat control are
included.

Filters
Filters are included as standard Two-
inch throwaway.

Accessories
Electric Heaters Available in a wide
range of capacities and voltages with
various staging options. Air handlers
require accessory heater enclosure.

Single Power Entry Kit Available for
field installation.

DPDT Relay Permits all stages of
electric heat to come on during the
defrost mode bypasses the ODT’s.

Since The Trane Company has policy of continuous

product improvement, the right to change
specifications and design without notice.

Technical Literature Printed in U.S.A.

The Trane Company
Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

Library Product Literature

Product Section Unitary
Product
Model

Split System Air Conditioning
BWV Evap. Fan Coil (S/SORS/P)

Literature Type SQ

Sequence 219.01

Date July 1986
File No. PL-UN-S/S-BWV-SQ-219.01 7/86
Supersedes BWV-SQ-219.00
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BTA-SQ-207.01

SUBMITTAL

TAG: 20-Ton Split System
Condensing Unit-3 
BTA240C

Table 1 BTA Unit Electrical Data
Unit Chara(,’’tic Compresur Motor Outdoor Fan Motor

Allowable Min. Max.
Model Electrical Voltage Circuit Fuse FLA
Number Characteristics Range Ampe’ Size Qty RLA LFIA Kw Qty Hp (Ea.) Voltage

BTA240C300M 200-230/60/3 180-254 58 80 2 38 200 11,8 4 1/2 3,8 200-230/6011

BTA240C400M 460/60/3 414506 25 40 2 17 105 11.8 4 1/2 1.4 460/60/1

NOTES:

1. Two power supplies required MCA is for
each circuit.

2. Required for each power supply.
3, Allowable voltage range is at unit lerminal block,

4. Minimum circuit ampacity (MCA) is 125% of the
RLA of one compressor motor plus the total RLA
(FLA) of remaining motors in the circuit.

5. Maximum fuse size is 225% of the RLA of one
compressor motor plus the total RLA (FLA) of
remaining motors in the circuit.

6. Recommended dual element fuse size is 150% of
the FLA of one compressor motor plus the total
RLA (FLA) of remaining motors in the circuit.

7, Local codes may take precedence.
8, Motor electrical information is for each individual

motor.
9, Kw values are with matched bk)wer coils at A.R.I,

rating conditions of 80 EDB 67 EWB to the
evaporator and 95 F ambient.

Table 2 Unit Weight (Ibs)
BTA240C Shipping/Net 1186/1098

(C)American Standard Inc. 1986



Table 3 General Data
BTA240C

Performance Data
Gross Capacity at A.R.I.
Conditions (MBh)
Matched Blower Coil1
Condensing Unit Only2
A.R.I. Cooling With Matched
Blower Coil1
Net Cooling Capacity (MBh)
Total System Kw
EER (Mbh/Kw)
Indoor CFM
A.R.I. Sound Rating (BELS)3

Table 4

Operating Data
Standard Ambient Range (F)
Low Ambient Option (F)4
Operating Charge--R-22 (Oz)S

System Data
Refrigerant Type
No. Of Refrig. Circuits
System Capacity Steps (%)
Suction Lines (O.D.)S
Liquid Lines (O.D.)S

Compressor Data
Number 2
Nominal Size/Type 10 T/Climatuff

Cooling Capacities BTA240C With BWH240B
At 8000 CFM

Sensible Capacity For Indicated
Outdoor Enter Total Entering Dry, Bulb Temps. Comp.
DB WB Cap. 72 76 80 84 88 Kw

256.8 59 235.7 202.2 235.2 248.8" 258.0* 269.1" 20.41
255

85 63 252.5 169.4 202.5 235.6 258.0* 26.1 21.23

67 270.5 133.9 167.0 200.1 233.1 286.2 22.10
244
29.7 71 288.8 97.6 130.7 163.7 196.8 229.9 22.99

8.20 59 223.7 196.9 225.8* 242.0" 252.8* 263.8* 22.08

9.2 95 63 239.6 164.1 197.2 230.3 247.4" 257.8" 22.93

67 256.8 128.7 161.7 194.8 227.8 257.8" 23.85

20-115 71 274.2 92.4 125.5 158.6 191.6 224.7 24.78
0 59 210.8 191.2 214.9" 225.3* 235.7* 245.7" 23.86

44.0
105 63 225.6 158.5 191.5 224.6 235.7" 245.7" 24.74

R-22 67 241.8 123.0 156.1 189.1 222.2 245.7* 25.70

2 71 258.3 86.8 119.1 153.0 186.0 219.1 26.67
100/50/0 59 197.5 185.6 203.9" 213.8" 223.8* 233.4" 25.66

1/2,
115 63 211.6 152.8 185.9 213.8" 223.8" 233.4* 26.56

67 226.9 117.4 150.5 183.5 216.6 233.4" 27.55

71 242.4 81.3 114.4 147.4 180.5 213.6 28.55

Outdoor Coil Data
No. of Coils 2
Face Area (Sq. Ft.) 38.5 Each
Fin Type Spine-Fin"
Rows/Fins Per inch 1/20
Tube Size "

Outdoor Fan Data
No. of Fans/Motors 4
Fan Type/Diameter (In.) Prop/22
Drive/Speed Direct/Single
Motor: Nominal HP (each) 1/=

Nominal Rpm 1075
Nominal Airflow (CFM) 18,000

NOTES:
1. At A.R.I. 210 conditions of 80/67 F (EDB/EWB)

and 95 F ambient.
2. At 45 F saturated suction temperature and 95 F

ambient.
3. A.R.I. 270 Noise Rating numbers are determined

with the unit in the cooling operation at a 95 F
outdoor ambient.

4. With optional low ambient head pressure control.
5. Operating charge is for condensing unit only (all

cimuits), and does not include interconnecting
lines or evaporator.

6. Max. Linear Length 80 ft; Max. Lift-Suction 60 ft;
Max. Lift. Liquid 60 ft. For greater length refer to
refrigerant piping Applications Manual.

NOTES:
1. Correction Factors for Other Aidlows (Value at 8000 CFM Corr Factor Value at New Airflow)

Airflow 7000 9000
Total Cap. 0.98 1.01
Sens. Cap. 0.94 1.06
Compr. Kw 0.99 1.01

2. Performance at A.R.I. Rating Conditions of 80/67 end 95 F.
Airflow 8000 CFM
Total Net Cap. 244000 Btuh
Compressor Power 23850 Watts
Outdoor Fan Power 2100 Watts
Indoor Fan Power 3750 Watts
EER 8,20 Btuh/Watt

3. NI capacities shown are gross and do not account for indoor fan heat. To obtain net cooling capacities
subtract indoor fan heat. Indoor fan heat (MBh) 3.15 Fan bhp. Obtain fan bhp from Blower Coil
Data Submittal.

4. Rated with 25 feet of 1 suction and V= liquid lines.
5. *Dry Coil Condition (Total Capacity Sensible Capacity) Total Capacity,, Comp. and Kw are valid only for

wet coil. All temperatures in degrees E

Table 5 Gross Cooling Capacity Condensing Unit Only
BTA240C

OD Suction Reference Temperature Degrees F
Temp. 20 25 30 35 40 45 50 55

Hp 138. 141. 147. 153. 159. 167. 175. 183.

55 Cap 198. 221. 246. 272. 300. 329. 381. 394.

Kw 16.1 16.9 17.6 18.4 19.2 20.0 20.8 21.7

Hp 158. 163. 169. 176. 183. 191. 199. 208.

65 Cap 186. 208. 231. 256. 283. 311. 341. 373.

Kw 17.1 18.0 18.8 19.7 20.6 21.5 22.4 23.5

Hp 181. 187. 194. 201. 208. 217. 226. 235.

75 Cap 173. 194. 217. 240. 266. 293. 321. 351.

Kw 18.1 19.0 20.0 20.9 21.9 23.0 24.1 25.3

Hp 208. 214. 221. 228. 236. 245. 254. 265.

85 Cap 161. 181. 202. 225. 249. 274. 301. 329.

Kw 19.0 20.1 21.1 22.2 23.3 24.5 25.8 27.1

Hp 237. 243. 250. 258. 267. 276. 286. 296.

95 Cap 148. 167. 187. 209. 231. 255. 280. 306.

Kw 19.9 21.1 22.2 23.4 24.7 26.0 27.4 28.9

Hp 268. 275. 283. 291. 300. 309. 319. 330.

105 Cap 136. 154. 173. 192. 214. 236. 289. 283.

Kw 20.8 22.0 23.3 24.6 26.0 27.5 29.1 30.8

Hp 302. 310. 318. 326. 335. 345. 355. 367.

115 Cap 124. 141. 158. 177. 196. 217. 238. 260.

Kw 21.6 22.9 24.3 25.8 27.3 29.0 30.8 32.6

NOTES:
1. Performance data calculated at 15 deg. subcooling and 15 deg. superheat.
2. HP Head Pressure, PSIG
Cap Capacity, MBh
Kw Outdoor Unit Kw

2



Field
Widng

Disconnect
Switch

(by others)

Blower Coil

Thermostat

Condensing
Unit

Disconnect
Switch

(by others)

FIELD WIRING WHEN USED WITH A BWVIBWH UNIT:
A--6 power wires, line voltage
B---3 power wires, line voltage for blower coil, no electric heat
--6 power wires, line voltage for blower coil and electric heat
--3 power wires, line voltage for blower coil and electric heat with single point

power kit
C--Cooling only Thermostat, 7 wires, 24 volt
--Electric heat and relay BAY24X042 add 2 wires, 24 volt

D--5 wires, 24 volts

NOTES:
1. 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.

2. Field wiring for specific combinations of equipment can be found in BTA-IW-t.

3



Mechanical Specifications

General
Units are assembled on heavy-gauge
steel mounting/,fting rails, weather-
proofed and include hermetic Climatuff"
compressors, Spine-Fin" coil, fans and
motors and operating ciarge of R-22,
UL listed, C.S.A. certified and rated in
accordance with A.R.I. Standard 210
and 270.

Casing
Unit casing constructed of heavy-gauge,
galvanized steel and painted with a
weather-resistant baked enamel finish.

Refrigerant Circults
Condensing units have two separate
and independent refrigeration circuits.
A refrigerant filter dryer for each circuit
is provided as standard. Each circuit
has a liquid line service valve with
gauge port and also a gas line service
valve with gauge port. Also included are
pressure tap ports in suction and
discharge gas lines of the refrigerant
system.

Compressors
Two direct-drive, 3600 rpm, hermetic
reciprocating compressors with
centrifugal oil pump providing positive
lubrication to moving parts. Crankcase
heater and internal pressure relief
valve included for maximum protection.
Compressor overload protection, solid-
state on 20 ton models. Has internal
spring isolation and sound muffling
to minimize vibration transmission
and noise.

Condenser Fans
Vertical discharge, direct-drive fans
statically and dynamically balanced with
aluminum blades and steel hubs, 1075
rpm motor with permanently lubricated
bearings with built-in current and
thermal overload protection.

Outdoor Coil
All aluminum Spine-Fin" mechanically
bonded to 112 inch OD seamless
aluminum tubing for maximum heat
transfer and reliability. Coils are lab
tested to withstand 2,000 pounds of
pressure per square inch.

Since The Trane Company has policy of continuous

product Improvement, the fight to change
specifications and design without notice.

Technical Literature Printed in U.S.A.

Te Trane Company
Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

Controls
24-Volt control circuit includes fusing
and control power transformer. Unit
is wired complete with magnetic
contactors for the compressors,
overload protection, internal pressure
relief and low pressure cutouts.

Low Ambient Operation
Starting and operation to 20 F when
matched with matching blower coil unit
with standard factory-installed defrost
control. Optional field-installed head
pressure control permits operation
to0R

Accessories
Head Pressure Control--Field installed
control for low ambient cooling to 0 F.

Thermostats--Cooling only and
heating/cooling (manual and automatic
changeover). Sub-base to match
thermostat and locking thermostat
cover, Programmable Night Setback
Thermostat.

Hot Ce Byl=um Kit--Assembly kit
includes shutoff valve, hot gas bypass
valve, and dasuperheating expansion
valve.

Outdoor Thermostat--Supplemental
heat outdoor ambient lockout from
46 to -10 F.

Antlrecycle Tlmere--Prevents
excessive cycling of compressors using
a 5 to 7 minute time delay relay.

Library Product Literature

Product Section Unitary

Product Split System Air Conditioning

Model BTA-1-1/2-15 Tons
Literature Type SQ

Sequence 207.01

Date July 1986

File No. PL-UN-S/S-BTA-SQ-207.01 7/86
Supersedes BTA-SQ-207.00

Ordering No. BTA-SQ-207.01

P.I,

4



BWV-SQ-220.01

TAG: SUBMITTAL
20 Ton

Vertical Air Handler
BWV240B

LIQUID LiNE
V" FEMALE CONN (2 PLS)

Table I Wiring Data (Unit And Heater W/Single
Circuit Power)

Model For
Use With

Capacity

Kw MBh

Table 2 Unit Weights

BWV240B300D

200-230160/3

19.92

Minimum Minimum Model BWV240B
Rated Circuit Fuse Shipping (Lbs.) 870
Voltale Ampacit7 Size

Net ILbs. 770
68.0 24016013 78.0 100

BWV240B400D

46016013

29.88 102.0 240/60/3 108.0 125

39.84 136.0 240/60/3 138.0 150

49.80 170.0 240/60/3 168.0 175

59.76 204.0 24016013 198.0 200

19.92 68,0 480/60/3 38.0 50

29.88 102.0 480/60/3 53.0 60

39.84 136.0 480/3/60 68.0 70

49.80 170.0 480/3/60 83.0 80

59.76 204.0 480/3/60 98,0 100

Maximum fuse size is 225% of evaporator fan motor
FLA plus electric heat amps.

Recommended fuse size is 150% of evaporator fan
motor FLA plus electric heat amps.

Local codes may take precedence,

3, Single Point Power not available 69.72 Kw and
79.68 Kw Heaters.

NOTES:
1. Kw at 208 volts is 75% of Kw at 240 volts.

2. Single power entry electrical calculations:
Minimum circuit ampacity is 125% of total of electric

heat and evaporator fan motor amps.

(C)American Standard Inc. 1986



Table 3 General Data Table 4 Electrical Data Indoor Units Only
Model BWV240B-D

Indoor Coil Data
Configuration Draw Through
Number of Coils
Face Area 20.6
Fin Type Plate Fin
Rows Fins Per Inch 4 12.5
Tube Size Material V2" Copper
Refrig. Control TXV
Drain Connection

Size (In.) 1V4 NPT

Indoor Fan Data
Number of Fans
Fan Type Diameter
Width FC 18" 18"

Nominal Hp Rpm 5 1725
Drive Belt
Number of Motor Speeds
Frame Size 184T

Filters
Filter Type Included Throwaway
Filter Size Number of

Filters 20 x 25 2 6

System Data
Refrigerant Type R-22
Number of Refrig. Circuits 2
Suction Line (In. OD)
Conn, Size/Number 1%" 2

Liquid Line (In. OD)
Conn. Size/Number VC 2

NOTE:
These Air Handlers A.R.I. certified with various Split
System Weathertron(R) Heat Pumps (A.R.I. Standard 240)
and Cooling Units (A.R.I. Standard 210). Refer the Split
System Data Submittal Guides for performance data.

Unit Characteristics Indoor Fan Motor
Allowable Minimum Maximum

Electrical Voltage Circuit Fuse No./
Model Characteristics Range Voltage Ampacity Size Hp FLA Kw
BWV240B300D 200-230/60/3 180-254 208 19.00 60 (3) 5 15.2 3.75
BWV240B400D 460/60/3 414-506 460 8.25 25 (3) 5 6.6 3.75

NOTES:
1. Allowable voltage range is at unit terminal block.

2. Minimum circuit ampacity (MCA) is 125% of the
motor FLA.

3. Maximum fuse size is 300% of the motor FLA. but
smaller than 15 amps.

4. Recommended dual element fuse size is 150% of the
motor FLA. but smaller than 15 amps.

5. Local codes may take precedence.

6. Kw values with matched condensing units at
AR.I, rated conditions of 80 EDB/67 EWB to the
evaporator and 95 ambient.

Table 5 Electrical Data Electdc Heaters Only

Model For Capacity
Use With Kw

Minimum Fuses Amps/Fused
Rated Individual Circuit No. of Rating Htr. Branch
Voltale Elements Staes Ampacit Sets IAmpsl Circuit

19,92 240/60/3 3 60 60 (1) 48
29.88 24016013 6 2 90 30 (1) 24

60 (1)48
39.84 24016013 6 2 96 2 60 (2) 48

BWV240B300D 49.80 240/60/3 9 3 150 30 (1) 24
200-230/60/3 2 60 (2) 48

59.76 240/60/3 9 3 180 3 60 (3) 48
69.72 240/60/3 12 4 210 30 (1) 24

3 60 (3) 48
79.68 240/60/3 12 4 240 4 60 /41 48
19.92 480/60/3 3 30 30 (1) 24

29.88 480/60/3 6 2 45 45 (1) 36
39.84 480/60/3 6 2 60 60 (1) 48
49.80 480/60/3 9 3 75 45 (1) 36

BWV240B400D 30 (1) 24
460/60/3 59.76 480/60/3 9 3 90 60 (1) 48

30 (1) 24
69.72 480/60/3 12 4 105 45 36

60 (1) 48
79.68 480/60/3 12 4 120 2 60 (2) 48

NOTE:
Minimum circuit ampacity is 125% of total electric heat
amps.

Table 6 Electric Heat
Air Handler Capacity Model Rated
Model No. Kw Number Stages Voltage

9.96 BAYHTRA310 240/60/3

19.92 BAYHTRA320 240/60/3

BWV240B300D 29.88 BAYHTRA330 2 240/60/3

200-230/60/3 39.84 BAYHTRA340 2 240/60/3

49.80 BAYHTRA350 3 240/60/3

59.76 BAYHTRA360 3 240/60/3

BWV240B300D 69.72 BAYHTRA370 4 240/60/3

200-230/60/3 79.68 BAYHTRA380 4 240/60/3

9.96 BAYHTRA410 480/60/3

19.92 BAYHTRA420 480/60/3

BWV240B400D 29.88 BAYHTRA430 2 480/60/3
460/60/3 39.84 BAYHTRA440 2 480/60/3

49.80 BAYHTRA450 3 480/60/3

59.76 BAYHTRA460 3 480/60/3

BWV240B400D 69.72 BAYHTRA470 4 480/60/3

460/60/3 79.58 BAYHTRA480 4 480/60/3

NOTES:
1. Derate rate capacity for variation from rated voltage.

2. Heat MBh 3.415 kw

3. Outdoor thermostats furnished denoted in Table.

4. Single power entry not available.



Table 7 Indoor Blower Performance BWV240B-D
Wet Coil, 2" Glass Fiber Filters

Motor Pulley Turns Open (Factory Setting, 3) and Blower Speed-Rpm
2 and 800 2 and 770 3 and 740 4 and 710 5 and 680 6 and 650

Airflow, External Static Pressure (In. of Water) and Brake Horse Power (Bhp)
Cfm Press Bhp Press Bhp Press Bhp Press Bhp Press Bhp Press Bhp

5000 1.50 3.02 1.40 2.79 1.29 2.56 1.17 2.44 1.05 2.31 0.92 2.20

5500 1.45 3.32 1.34 3.06 1.23 2.81 1.11 2.67 0.98 2.55 0.85 2.43

6000 1.38 3.61 1.28 3.33 1.17 3.07 1.04 2.92 0.91 2.79 0.77 2.65

6500 1.30 3.95 1.19 3.63 1.08 3.34 0.95 3.18 0.81 3.02 0.38 2.88

7000 1.20 4.29 1.10 3.94 0.98 3.61 0.65 3.44 0.71 3.28 0.57 3.13

7500 1.10 4.63 0.98 4.27 0.98 3.92 0.72 3.74 0.59 3.56 0.46 3.39

8000 0.98 5.00 0.85 4.61 0.72 4.23 0.59 4.03 0.46 3.84 0.33 3.65

8500 0.84 5.38 0.70 4.97 0.57 4.57 0.43 4.35 0.31 4.13 0.19 3.93

9000 0.69 5.79 ]0.54 5.38 0.40 4.94 0.27 4,69 0,15 4.46 0.03 4.23

"0.5 8.2010.38 5.80 10.20 5.38 0.0 5.07

1oooo 0.32 6. 0.16 6.28 0. 5.87

NOTES:
1, 5 Hp Motor Limits (Class B Insulation):

Heat Pump Cooling

Voltage 200 V 230/460 V 200 V 230/460 V
PowerLimit 4800W 5500W 5t00W 5800W

2. Performance limit for 200 volt motor application with
heat pump. Points under line motor power

limit.

3. Performance limit for 200 volt motor application used

for cooling only. Points under line motor power
limit.

4. Performance limit for 230/460 volt motor application
with heat pump. Points under line motor
power limit.

5. Performance limit for 230/460 volt motor application
used for cooling only. Points under line motor
power limit.

6. Fan motor heat MBh 3.15 fan bhp. also:
Kw (Mechanical output) hp .7457
Kw (Electrical input) (hp .7457)/Motor Efficiency
Motor Efficiency 80%

Table 8 Air Pressure Drop Accessories Electdc
Heaters

240 and 460/3 Voltage
Airflow Size (Kw)

Model Cfm 9.96 19.92 29.88 39.84 49.80 59.76 69.72 79.68

7000 .12 .12 .24 .24 .36 .38 .46 .46

7500 .13 .13 .27 .27 .40 .40 .53 .53

BWV240B-D 8000 ,15 .15 ,30 .30 .45 .45 .60 .60

8500 .17 .17 ,34 .34 .51 .51 .68 .98

9000 .19 ,19 .38 .38 .57 .57 .76 .76

NOTE:
Static pressure in inches of water.

Field
Wiring

DISCONNECT
SWITCH

(BY OTHERS)

BLOWER COIL

THERMOSTAT

CONDENSING
UNIT

DISCONNECT
SWITCH

(BY OTHERS)

Field Wiring when used with a BTA
Outdoor Cooling Unit:
A 6 power wires, line voltage
B 3 power wires, line voltage

6 power wires, line voltage for blower
coil and electric heat
3 power wires, line voltage for blower
coil and electric heat with single
point poiwer kit

C Cooling only Thermostat, 7 wires, 24
volt
Electric and relay BAY24X042 add 2
wires, 24 volt

D 5 wires, 24 volt

NOTES:
1. Wiring shown with dashed 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 codas. Codes may require
line of sight between disconnect switch and unit.

2. Field wiring for specific combinations Of equipment
be found in BTA-IW-IA.



Mechanical
Specifications
General
Blower coil units are completely
factory assembled including coil,
condensate drain pan, fan, motor,
filters and controls in an insulated
casing for both vertical and horizontal
models. UL listed and C.S.A. certified.

Caslng
Units have galvanized steel panels
and are unpainted. Casing is
insulated and knockouts are provided
for electrical power, control wiring
and piping connections.

Refrigerant Circuits
The air handlers have dual
refrigeration circuits. Each refrigerant
circuit is controlled by a factory-
installed thermal expansion valve.

Coil
Aluminum fin surface is mechanically
bonded to 1h-inch OD copper tubing.
Coils are factory pressure and leak
tested.

Fan
Forward curved, dynamically and
statically balanced with adjustable
belt speed drive as standard, fan and
motor bearing are permanently
lubricated.

Controls
Low voltage terminal board, fan
contactor, check valves, evaporator
defrost control and plug in module
for accessory electric heat control are
included.

Filters
Filters are included as standard--
Two-inch throwaway.

Accessories
Electdc Heaters Available in a wide
range of capacities and voltages with
various staging options. Air handlers
require accessory heater enclosure.

Single Power Entry Kit Available
for field installation.

DPDT Relay Permits all stages of
electric heat to come on during the
defrost mode bypasses the ODT’s.

Since The Trane Company has policy of continuous
product improvement, reserves the right to change
specifications and design without notice.

Technica/ Literature Printed in USA
The Trane Company
Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

Library Product Literature
Product Section Unitary
Product Split System Air Conditioning
Model BWV-Evap. Fan-Coil (S/S or S/SP)
Literature Type SQ

Sequence 220.01
Date July 1986
File No. PL-UN-S/S-BWV-SQ-220.01 7/86

Supersedes BWV-SQ-220.00
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ETA-IN-5

Split System
Condensing Units

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

Library Service Literature
Product Section Unitary
Product Split System
Model BTA
Literature T/pe Installation
Sequence 5
Date December 1986
File No. SV-UN-S/S-BTA-IN-5 12/86

Supersedes New

Since The Trane Company has policy of continuous
product improvement, it the right to change
specifications end design without notice, The insteiletion
end servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians,

American Standard Inc. 1986 I-AC60D4
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Unit Model Number Description
Trane LCG products are identified by a multiple-character model number thatprecisely identifies a particular type of unit.
explanation of this multiple-character number is shown below. It will enable the owner or Service Engineer to define operation,
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature
1 2 3
B T A

Always "B"

Product Type

TA Split System Cooling,
Outdoor Unit

WE Split System Cooling
or Heat Pump,
Convertible Indoor Unit

WV Split System Cooling
or Heat Pump,
Verticle Indoor Unit

WH Split System Cooling
or Heat Pump,
Horizontal Indoor Unit

Cooling Capacity (MBH)

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

T Tervice
Digit

Minor Design
Sequence

Secondary Capacity and/or
Factory Installed Options

00 Not Used

Electrical Characteristics

3 208-230/60/3
4 460/60/3
W 575/60/3

Major Design Sequence

BTA-IN-5 2



General Information
Model BTA Condensing Units are designed for outdoor
mounting with a vertical air discharge. They are usually in-
stalled on concrete slabs at ground level, but can also be
used on 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 0f Refrigerant-22. An access panel on the

end of the unit provides access to the, compressor section
and access to the control box.

An Installation C,ecklist is provided at the end of this
manual and should be completed after all installation pro-
cedures have been accomplished. This checklist should not
be substituted for the detailed information given in ap-
propriate sections of this manual.

Installation

Unit Installation
BTA unit dimensions, weights, and clearances are shown in
Figures through 3. Figure 4 illustrates various components
of the split system condensing unit.

Receiving
When the unit is delivered to the jobsite, inspect all components
for damage. Manually rotate the condenser fans to be sure they
revolve freely. Report any damage or material shortage to the
carrier and record this information on the bill of lading. File
damage claims with the carrier, and notify the appropriate Trane
sales office before installing a damaged unit. Any material short-
ages should also be reported directly to the Trane sales office.

Compare the electrical data on the unit nameplate with the order-
ing and shipping information to verify that the correct unit has
been received.

Unit wiring diagrams and installation-operation-maintenance lit-
erature are shipped with the unit. Before unit start-up, read the
provided literature to become familiar with the unit and its

operation.

Location and Clearances
Select a location for the condensing unit where air will flow, with-

out obstruction, upward through the coil and away from the fan
discharge. Limit the length of refrigerant piping by locating the
condensing unit as close to the evaporator as possible.

CAUTION: If the condensing unit must be placed 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 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 ofservice clearance must always be provided
on the com/ressor 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.

3 BTA-IN-5



5/8" LIFTING

1’11-1/4"

AIR FLOW
(6’ MINIMUM
CLEARANCE)

5’2-1/16"

OPTIONAL LOW
AMBIENT DAMPER

7/8" DIA. CONTROL CIRCUIT
FROM INDOOR UNI

PS
NDUIT CONNECTION

SEE

DETAL 2’9/16"

CONTROLBOX
ACCESS PANEL

2’11-7/8"

COMPRESSOR
ACCESS PANEL

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

1’1-1/8"

2’10-11116"

ht Date

BTA120D Two5-Ton 226 228 124 100 830 678

Clearance Data

DAMPER LOCATION

REFRIGERANT
CONN. DETAIL

!" O D LIQUID LINE .lYa" O.D.
J "SUCTION LINE

CIRCUIT1’/r

I.-. 1/2 "-,.I

Figure 1 Dimensions, Weights, and Clearances for BTA120D Units



5/8" LIFTIN,

CONTROLBOX
ACCESSPANEL

,7/8"DIA. CONTROLCIRCUIT_,4)
FROMINDOOR UNIT "t -1/2"’

/r / 2’11-7/8"

SEE 2’7
" I

DETAIL
2’9/16"

2’2-1/8"

3

9/16" DIA. ISOLATOR 6-7/1C

ht Data

BTA150D Two6.25-Ton 256 259 138 119 960 772
BTA180D Two7.50-Ton 270 272 158 140 1020 840

COMPRESSOR
ACCESS PANEL

DAMPER LOCATION

Clearance Data

4’-0" 3’-0" 6’-0" 6’-0"
4’-0" 3’-0" 6’-0" 6’-0"

REFRIGERANT CONN. DETAIL
!/" O.D LIQUID LINES

__
1" OD. SUCTION LINE

c,ROU,T ,_ //

CIRCUIT2 ,./ ./

-f-4- - 7"
I/

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



5/8" LIFTING HOLE

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

AIR FLOW
(6 MINIMUM
CLEARANCE)

OPTIONAL LOW

| AMBIENT DAMPER

/I 8’11-11"16"L

CONTROL BOX

CONDiSdONNECT,ON/
7,’8" DIA. CONTROL CIRCUIT..)

FROM INDOOR UNIT

SEE
DETAIL

6’6-1,’4"

/

2’11-7/8"

COMPRESSOR. ACCESS PANEL

Wei( ht Data

NTrEO

BTA180F One l5-Ton 271 273 158 140 1022 842

Clearance Data
SR

BTA180F 4’-0" 3’-0" 6’-0" 3’..0" 6’-0"

DAMPER LOCATION

REFRIGERANT CONN. DETAIL
/." O D LIQUID LINES
/ 1%"OD SUCTION LINE

Figure 3 Dimensions, Weights, and Clearances for BTA180F Units



CONDENSER FAN

BOX

CONDENSER
COIL

LIFTING HOLES
FOR RIGGING

COMPRESSORS*

BTA180F HAS ONE COMPRESSOR

Figure 4 BTA Component Identification

Foundation

If the unit is to be set on the ground, provide a four inch thick, level
concrete slab for mounting. In rooftop applications, make sure the
roof is strong enough to suppor the unit. Check with a roofing
contractor for proper waterproofing installation practices to
ensure that the roof does not develop leaks as a result of unit
weight, vibration, and hot weather.

Rigging

Rig the unit using either belt or cable slings. The slings must be
fastened to the unit at the four holes in the base rail of the unit, as

shown in Figure 6. Use spreaders to protect the top of the unit
when it is lifted. The point where the slings meet at the lifting hook
must be at least six feet above the unit. Refer to Figure 5 for
center of gravity information, and to Figure 6 for proper rigging
procedures.

WARNING: TO PREVENT OVERSTRESSING THE BASE
RAILS, THE UNIT SHOULD BE RIGGED AS SHOWN IN
FIGURE 6 AND LIFTED AS SMOOTHLY AS POSSIBLE.
FAILURE TO DO SO COULD RESULT IN SERIOUS
PERSONAL INJURY AND DAMAGE TO THE UNIT.
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FANS

COMPRESSOR
SECTION

TOP VIEW OF UNIT

MODEL A B
BTA120D 18.5" 33"

BTA150D 18.5" 39"

BTA180D 18.5" 41"

BTA180F 18" 40"

Figure 5 Unit Center of Gravity Information

Pre.lnstallation Leak Test
Trane condensing units and evaporators are shipped with a hold-

ing charge of Refrigerant-22. Before installing these units,

mentarily depress either the suction or discharge line

valve to verify that this holding charge has not been lost.

If no refrigerant escapes when depressing the access valve, the

condensing unit should be leak tested to determine the source of

refrigerant loss. Pressurize the unit to 100 psi with refrigerant,
and use a halogen leak detector, halide torch, or soap bubbles to
check for leaks. If a leak is found, release the test pressure and

repair the leak. If no leak is found, use nitrogen to increase the
test pressure to 150 psi and repeat the leak test. When repairing

leaks, refer to "Brazing Procedures" in the MAINTENANCE
PROCEDURES manual. Retest the unit to make sure the
problem has been corrected.

NOTE: It may be difficult to pressurize the unit to 100 psi with re-

frigerant if the ambient temperature is below 60 F.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIR IN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.

LOCATE OVER
CENTER OF GRAVITY

SPREADERS

/

0

O0

DETAIL DRAWING AT RIGHT

STEEL

BASE
RAIL N--%-11 BACKUP NUT

---13/40.D. X 12 GA
WASHER

NOTE: THE STEEL EYEBOLTS, WASHERS,
AND BACKUP NUTS ARE TO BE PROVIDED
BY THE CUSTOMER.

Figure 6 Rigging the Unit
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Refrigerant Piping
It is essential that refrigerant piping be properly sized and applied
since these factors have a significant effect on system per-
formance and reliability. On self-contained units, proper piping
design is insured by the equipment manufacturer. However, split
systems must operate with interconnecting lines which are se-
lected and applied by the installer. If the interconnecting piping
does not follow recommended guidelines, any system will be
plagued by erratic performance, compressor failures, and other
problems.

NOTE: The piping should be sized and laid out according to the

job plans and specifications. This should have been completed
when components were selected for the system.

drop must be calculated if one or more of the following situations
exists:

1. LONG RISER: Installations with liquid line risers have an
added pressure drop of 0.5 psi per foot of riser. If the riser is

long, the system may require a larger diameter and/or

shorter liquid line to ensure subcooling at the expansion
valve.

2. EXCESSIVE BENDS, REDUCERS, VALVES: A larger than
normal number of tube bends, reducers, and/or valves may
increase equivalent length and pressure drop above the as-
sumption of two times the physical length. Actual pressure
drop should be calculated for these situations.

Recommended Line Sizes

The interconnecting line sizes recommended by Trane are listed
in Table 1. These tube sizes are within the velocity, pressure
drop, and refrigerant charge limitations necessary for proper
system operation. (The refrigerant charge limit is the maximum
system charge recommended for a particular compressor, and is
determined by the design of the compressor.) The line lengths in
Table are based on pressure drop and refrigerant charge lim-
itations in the liquid line. Pressure drop limits assume that equiv-
alent length equals two times the physical length. In most applica-
tions, this is a reasonable assumption. However, actual pressure

Trane recommends sizing the liquid line diameter as small
as possible, while maintaining pressure drop within acceptable
limits. This will minimize system charge and, therefore, have the
general effect of increasing compressor life.

Trane recommends the use of Type L (medium wall) refrigerant
tubing. Only refrigeration grade copper tubing should be used
since it is available cleaned, dehydrated, and capped to avoid
contamination prior to installation. Copper tubing used for plumb-
ing usually has oil, grease, or other contaminants on the interior
wall, and these can cause serious operating problems if not re-
moved prior to installation. Tube size recommendations in this
manual are based on Type L (medium wall) tubing.

Table I Interconnecting Line Sizes

LENGTH OF INTERCONNECTING LINES (FEET)
CONDENSING 0-20 21-40 41-60 61-80

UNIT LINE SIZE O.D. (INCHES)

UNIT LIQ. SUCT. LIQ. SUCT. LIQ. SUCT. LIQ. SUCT.

BTA120D1" 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-1/8

BTA150D1" 3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180Dl" 1/2 1-1/8 1/2 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180F 5/8 1-3/8 5/8 1-3/8 5/8 1-5/8

NOTES:
1. For line lengths and risers greater than maximum recommended in table, refer to the Trane Refrigeration Manual.

2, Use type L (medium wall) A.C.R. copper tubing.
’2 line sets required.

Refrigerant Piping Guidelines

A. Maximum recommended line lengths:
Maximum linear length 80 Ft.

(w/o accumulator)
Maximum suction line lift 60 Ft.
Maximum liquid line lift 60 Ft.

B. Maximum allowable pressure drops (R-22):
Suction line 3 psi
Liquid line 35 psi

Route refrigerant piping for minimum linear length, minimum
number of bends and fittings (no reducers) and minimum
amount of line exposed to outdoor ambients.
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EVAPORATOR

SOLENOID
VALVE

EXPANSION (IF APPLIED)
VALVE

FILTER
DISTRIBUTOR SIGHT DRIER LIQUID

EXPANSION EXTERNAL SUCTION

VALVE BULB
EQUALIZER LINE

LINE
(INSULATION
NOT SHOWN)

FROM CONDENSING UNIT

i TO CONDENSING UNIT

NOTE: INSTALLTHE EXPANSION VALVE, SIGHT GLASS, SOLENOIDVALVE, AND FILTER DRIER AS CLOSE TOTHE EVAPORATOR
AS POSSIBLE.

Figure 7 Diagram of Refrigerant Piping Components in Liquid Line

Liquid Line Components

A properly sized liquid line filter drier must be installed
upstream from the expansion valve. In addition, a moisture
indicator/sight glass should be installed between the expan-
sion valve and filter drier. Both of these components should
be installed at the evaporator close to the expansion valve,
as shown in Figure 7.

A shut-off valve (with access port) should be sized with the liquid
line O.D. selected, and installed close to the condenser. Other
valves, tube bends, and reducers should be minimized since
these items tend to increase pressure drop and reduce sub-
cooling at the expansion valve.

Liquid line receivers are not recommended on 10 to 15 ton
systems since they increase the refrigerant charge.

The following points should be considered when connec-
ting the evaporator to the BTA180F condensing unit.

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

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

3. In instances where the importance of moisture removal over-
rides efficiency considerations, one-half of the evaporator
coil capacity can be shut off when the compressor switches
to low speed.

If solenoid valves are required, they should be installed be-
tween the filter drier and sightglass in order to shutoff one-
half of the evaporator coil capacity. On units where the sole-
noid valves are factory installed, the sightglass can be in-
stalled between the unit and filter drier. However, all of these
components should be installed close to the expansion
valve, and no more than one-half of the coil capacity should
be shut off.

Suction Line Components

Trane does not recommend the use of suction line ac-
cumulators on 10 to 15 ton single compressor units because
accumulators of sufficient size and quality are not available.

Suction line filter driers are not recommended as standard
components when installing BTA condensing units. They
may be necessary on systems that have experienced a com-
pressor burn-out (refer to Trane Service Bulletin No.
HCOM-SB-45).
On 10 to 15 ton systens, a suction line shut-off valve installed
in the interconnecting tubing has little value, and is not
recommended due to pressure drop considerations. In-
creased suction line pressure drop has a significant effect
on system capacity and efficiency.

STA-IN-S 10



Risers and Tube Routing

Liquid Line

Liquid line riser lengths are limited only by the additional pressure
(0.5 psi/if) which results from the liquid column. No limit

exists on the length of liquid line drops, and no special line sloping
considerations are necessary.

Normally it is not necessary or desirable to insulate liquid lines. In
most applications, the ambient temperature is lower than the re-
frigerant temperature, and has the desirable effect of increasing
subcooling at the expansion valve. However, liquid lines routed
through extremely high ambient environments (such as a boiler

room) may reduce subcooling below acceptable levels. To mini-

mize this loss, liquid lines passing through extremely warm
spaces should be insulated. Increasing the liquid line size only
tends to aggravate this problem.

Suction Line

The suction line sizes recommended in Table will result in
sufficient refrigerant vapor velocity to ensure good oil entrain-
ment. It is also important to utilize good tube routing practices
in order to ensure proper oil return to the compressor.

It is recommended that horizontal suction lines be pitched
toward the compressor.

Insulate the suction line with 1/2-inch thick, closed cell neo-
prene insulation such as armaflex or similar material.

Brazing and Leak Testing

For proper brazing techniques when installing refrigerant
piping, refer to "Brazing Procedures" in the MAINTENANCE
manual.

After completing the installation of all refrigerant piping, the

system should be thoroughly checked for possible leaks.
Refer to "Leak Testing" in the MAINTENANCE manual.
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Electrical Wiring
WARNING: OPEN THE ELECTRICAL POWER DISCONNECT
SWITCH AND SECURE IN THAT POSITION BEFORE IN-
STALLING OR SERVICING THE UNIT. FAILURE TO DO SO
MAY RESULT IN PERSONAL INJURY OR DEATH FROM
ELECTRICAL SHOCK.

Install all field wiring, including the unit electrical ground, in
accordance with the National Electrical Code and applicable
local codes. Figure 8 provides a block diagram of the elec-
trical connections to be made by the customer or installing
contractor.

NOTE: When connecting wires at the terminal block, make sure
that all lugs are tight. Also check the terminal block and com-
pressor contactor lugs that were wired at the factory.

The unit wiring diagram is pasted on the back of the control box
cover. Refer to Figures and 2 for the locations of holes provided
for electrical conduit entry on the unit. The locations of the elec-
trical panel components are shown on the unit wiring diagram.

Table 2 lists the electrical characteristics for BTA120D to
BTA180D, BTA180F units.

DISCONNECT
SWITCH

(BY OTHERS)

BLOWER COIL

I
THERMOSTAT

CONDENSING
UNIT

DISCONNECT
SWITCH

(BY OTHERS)

FIELD WIRING WHEN USED WITH A BACA UNIT:
A 3 power wires, line voltage
B 3 power wires, line voltage
C Cooling only thermostat: 4 wires, 24 volts

One-stage electric heat: add additional wire, 24 volts
Two-stage electric heat: add 2 additional wires, 24 volts

D 4 wires, 24 volts

NOTE: Widng shown with dash lines is to be furnished and installed by the customer. All customer-supplied wiring must be copper
only and must conform to NEC and local electrical codes. Codes may require line of sight between disconnect switch and unit.

Figure 8 Electrical Connections by Customer

12



Table 2 Electrical Characteristics for BTA120D to BTA180D, BTA180F Units

Unit Characteristics

7
Electrical

Characteristics
Allowable

Model Voltage

BTA120D300 208-230/60/3 187-254
BTA120D400 460/60/3 416-508
BTA120DW00 575/60/3 520-536

BTA150D300 208-230/60/3 187-254
BTA150D400 460/60/3 416-508
BTA150DWO0 575/60/3 520-635

BTA180D300 208-230/60/3 187-254
BTA180D400 460/60/3 41 6-508
BTA180DWO0 575/60/3 520-635

BTA180F300 208-230/60/3 187-254
BTA180F400 460/60/3 41 6-508
BTA180FW00 575/60/3 520-635

NOTES:
1. Electrical information is for each individual motor.

Compressor Motor Condenser Fan Motor

4.6
Recm’d

3.6 2.6 Dual
Min. Max. Element 1.5 1.5

Circuit Fuse Fuse RLA LRA KW NO/ FLA LRA KW
Range Amp. Size No. (Ea) (Ea) (Ea) HP (Ea) (Ea) (Ea)

53 70 60 2 19.0 115 6.0 2/.75 5.0 11.0 0.77
29 35 35 2 10.6 50 6.0 2/.75 2.7 5.5 0.77
23 30 25 2 8.5 45 6.0 2/.75 1.8 4.4 0.77

65 80 80 2 23.6 142 7.3 3/.50 4.1 9.5 0.60
30 40 35 2 10.7 71 7.3 3/.50 2.1 4.8 0.60
24 30 30 2 8.6 57 7.3 3/.50 1.6 3.8 0.60

73 100 80 2 27.1 156 8.9 3/.50 4.1 9.5 0.62
34 45 40 2 12.3 79 8.9 3/.50 2.1 4.8 0.62
27 35 30 2 9.9 63 8.9 3/.50 1.6 3.8 0.62

83 125 100 56.4 248 17.8 3/.50 9.5 9.5 0.62
42 60 50 28.2 124 17.8 3/.50 4.8 4.8 0.62
33 50 40 22.6 100 17.8 3/.50 3.8 3.8 0.62

2. Maximum fuse size permitted by N.E.C. 440-22 is 225% of one compressor motor RLA plus the total RLA of the remaining motors in the circuit.
3. Minimum circuit ampacity is 125% of the RLA of one compressor motor plus the total RLA of the remaining motors in the circuit.
4. Recommended dual element fuse size is 150% of the RLA of one compressor motor plus the total RLA of the remaining motors in the 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.

Avoid mounting the thermostat in areas subject to the following:
drafts or "dead" spots behind doors or in corners;
hot or cold air from ducts;
radiant heat from the sun, or from appliances;
concealed pipes and chimneys;
unheated or uncooled surfaces behind the thermostat, such
as outside walls;
in an area where the thermostat will be affected by a unit in

another zone.

CAUTION: If an energy management device, time clock, or
other power consuming device is used, a separate power
supply must be provided for that device. Do not use the unit
control circuitry, or damage to the unit may result.

Thermostat Installation
Recommended wire sizes and lengths for installing the unit ther-
mostat are provided in Table 3. The total resistance of these low
voltage wires must not exceed one ohm. Any resistance in
excess of one ohm may cause the control circuit to malfunction.

When selecting a thermostat location, be sure to choose a site in
a frequently occupied area with good air circulation at an average
temperature. The thermostat should be positioned approximately
five feet above the floor and must be level.

Table 3 Recommended Thermostat Wire Size

22 Gauge 30 Ft.
20 Gauge 50 Ft.
18 Gauge 75 Ft.
16 Gauge 125 Ft.
14 Gauge 200 Ft.
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Table 4 ,’.ir Handler Motor Electrlcal Data

Unit Model Unit Electrical No. of

Number Characteristics Motors
BWE090C100E 200-230/60/1

BWE090C400E 200-230 & 460/60/3

BWE120C100E 200-230/60/1

BWE120C400E 200-230 & 460/60/3

BTE120C100E 200-230/60/1

BTE120C400E 200-230 & 460/60/3

Table 5 BWH and BWV Unit Electrical Data

Hp

2

11

2

11/2

Speed FLA

(Rpm) 200/230V

3450 6.3

1725 3.8

3450 11.5

1725 5.0

3450 11.5

1725 5.0

LRA
460V 200/230V

45.0

1.9 21.2

61.0

2.5 37.4

61.0

2.5 37.4

460V

10.6

18.7

18.7

Unit Model
Number

BWH180B300C
BWV180B300C

Unit Characteristics

Electrical
Characteristics

200-230/60/3

Voltage
Utilization Range

180-254

BWH180B400C 460/60/3 414-506
BWV180B400C

200-230/60/3 180-254BWH240B300C
BWV240B300C

No.
Req’d.

Indoor Fan Motor

FLA
9.0

4.4

15.2

BWH240B400C 460/60/3 415-506 6.6
BWV240B400C

Hp Speed
(Ea.) (Rpm)

3 1725

3 1725

5 1725

5 1725
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THERMOSTAT: BAYSTAT015
2-STAG E COOLING

z
o c,

Y
0
O Y2

: R
O

Y, 0 Rc R. B W2 W,Y G

W3

W2

W,

T

-G
0Y 0

,,B z

0

EDC

EDC

Figure 9 Field Wiring for BTA120D with BTE120B Air Handler No Electric Heat
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THERMOSTATS
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Figure 10 Field Wiring for BTA120D with BTE120B Air Handler With Electric Heat
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TH ERMOSTATS:
BAYSTAT003

Y2 O R. W-

a

THERMOSTATS:
BAYSTAT003

,T
,G

y rr
-B
0
EDC zEDC

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

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

Y2 O R. W,
G Rc" B

THERMOSTATS
BASTAT010 W/BAYRLAY001

BAYSTAT012 W/BAYRLAY001
8AYSTAT013 W/BAYRLAY001

R *CR2

BAYRLAY001
NOTES:
1. For low ambient operation, consult Trane representative.

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

W2

EDC zEDC

o
EDC
EDC

Figure 12 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers
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C=
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THERMOSTATS:
BAYSTAT015

Y O R. W,
Y,’G’Rc B’W.-

THERMOSTATS:
BAYSTAT015

Y O R. W,
Y’GRcB’W

W z
oW, o

.R
.Z

o

i% o
EDC z’EDC

,(3
oy

"o
EDC
EDC

NOTE: For low ambient operation, consult Trane representative.

Figure 13 Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers Without Electric Heat
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THERMOSTATS:
BAYSTAT015

Y Y G O Rc R. B
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Figure 14 Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers Without Electric Heat
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O Y2

Y, Y2

THERMOSTATS:
BAYSTAT003

G O Rc R. B W, W=

W2

CW,

B

:G

EDC

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

z i
rr Y, ,
O
0

BAYRLAYO01

THERMOSTATS:
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 WIBAYRLAY001

Y, G O Rc R. B W, W2

G

"- EDC
EDC

NOTE: For 1-step electric heat, omit wire between W2 thermostats and indoor unit.

Z

Figure 16 Field Wiring for BTA120D With BTE120B Air Handler
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TH ERMOSTATS:
BAYSTAT010 W/BAYRLAY001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 W/BAYRLAY001
Y Y G 0 Rc R. B W, W

1

EDC

z

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

Figure 17 Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180F Air Handlers
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Installation Checklist

Com[,’,J[e 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 ’tion of this manual. Read the
entire section carefully to become familiar with the installation procedures before installing
the unit.

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

Unit Location
[] Condenser air clearances over unit good.
[] Service clearances around unit good.
[] Unit secured in correct location.

Refrigerant Piping
[] Liquid line sized properly and within recommended maximum line length.
[] Suction line sized properly.
[] Thermostatic expansion valve properly sized and installed close to evaporator.
[] Liquid line filter drier installed near expansion valve.
[] Sight glass installed in liquid line between evaporator and filter drier.
[] Liquid line access valve installed in liquid line close to condenser.
[] Low ambient accessories installed, if necessary.
[] Check all unit and piping connections for leaks.

Electrical Widng
[] Field installed wiring complies with all applicable cedes.
[] Compressor contactor and terminal block lugs checked for tightness.
[] Thermostat properly mounted and wired.
[] Any other accessories properly installed and wired.
[] Grounding wires securely bonded to earth ground.
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Start-Up
Pre-Start Checks
Before starting the unit, complete the procedures outlined below
to make sure the unit is properly installed and ready for start-up.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. Inspect all electrical connections to be sure that the wires
are securely attached to their terminals. Make sure that all
wires are clear of any rotating parts, such as fan blades.

[] 2. Check the condenser and evaporator fans. Fan blades
must be secure on the motor shafts and must rotate freely.
Airflow must be unobstructed.

[] 3. Make sure the evaporator air filters are clean.

[] 4. Check the evaporator and condenser coils to ensure that
they are clean, that the fins are straight, and that there are
no obstructions to airflow.

[] 5. Check the voltage at the line side of the disconnect switch.
It should be within 10 percent of the unit nameplate voltage.

Evacuation
After 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
there is a time lapse between charging and start-up, the crank-
case heater should be energized for a minimum of eight hours
before starting the unit.

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

Condensing
Unit

BTA120D300
BTA120D400
BTA120DW0(

BTA150D300
BTA150D400
BTA150DW0

BTA180D300
BTA180D400
BTA180DW0

Matched
Evap.
24
11
9

31
14
11

Allowable*

Electrical Voltage
Characteristics Range

208-230/60/3 187-253
460/60/3 416-508
575/60/3 520-635

208-230/60/3 187-253
460/60/3 416.-506
575/60/3 520-635

208-230/60/3 187-253
460/60/3 416-506
575/60/3 520.-635

208-230/60/3 187-254
46016013 416-508
575/60/3 520-635

Max. Allowable Amps

Oversized
Evap.

3O
13
11

36
16
13

BTA180F300 66 67
BTA180F400 33 34
BTA180FW00 27 27

*Evaporator size larger than condensing unit.
**Allowable voltage range at the unit terminal block.
**’Compressor operating at high speed.
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Voltage Imbalance Check

Voltage imbalance on three phase systems can cause motor
overheating and evertual failure. Maximum allowable imbalance
is two percent, which must be measured at the compressor termi-
nals. Voltage imbalance is defined as 100 times the maximum de-
viation of the three voltages from the average, without regard to
sign, divided by the average voltage. For example, if the three
measured voltages are 221,230 and 227, the average voltage
would be:

221 - 230 227 226 volts
3

and the percent voltage imbalance would be:

100 x (226-221) 2.2%
226

In this example, 2.2 percent imbalance is not acceptable and
could result in as much as 20 percent current imbalance. This will
increase the motor winding temperature, and thus decrease the
life of the motor.

If more than 2.0 percent imbalance exists, check the voltage
readings at the disconnect switch to determine if the imbalance is
present in the incoming power lines. If so, the power company
should be notified to correct it. If the imbalance is due to problems
within the unit, check the unit electrical wiring connections.

Operating Pressures
Install pressure gauges on the discharge and suction line
access valves next to the compressor. When the unit reaches
stabilized operation, suction and discharge pressures can
be read. Refer to "Operating Pressures" in the
MAINTENANCE manual to compare the measured pressures
with the normal system operating pressures.
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Start-Up Log

I. NAMEPLATE INFORMATION

Model No.

.Voltage

II. COMPRESSOR(S)

A. VOLTAGE AT COMPRESSOR TERMINALS

Comp. No. 1:T1

Comp. No. 2:T1

Voltage Imbalance: Comp. No.

B. AMP DRAW

Comp. No. 1: L1

Comp, No. 2: L1

III. OPERATING CONDITIONS

A. COMPRESSOR NO.

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp,

Subcooling

Ambient TemD.

B. COMPRESSOR NO. 2

Discharge Pressure

Liquid Line Pressure

Liquid Line Temp,

Subcooling

Ambient Temp.

IV. CONTROLS

Fans Operating (Yes or No): Fan No.

Crankcase Heater Operating (Yes or No):

V. REFRIGERANT PIPING

Evacuation Level

DATE

Serial No.

RLA

T2 T3

T2 T3

Comp. No, 2

L2 L3

L2 L3

Suction Pressure

Suction Line Temp.

Superheat

Evap, Entering Air Temp, (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Suction Pressure

Suction Line Temp

Superheat

Evap. Entering Air Temp. (DB/WB)

Evap. Discharge Air Temp. (DB/WB)

Comp. No.

No. 2 No. 3

Comp. No. 2

System Charge
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Unit Model Number Description
Trane LCG products are identified by a multiple-character mode 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 o
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature
1 2 3 4
B T A 1

Always "B"

Product Type

TA Split System Cooling,
Outdoor Unit

WE Split System Cooling
or Heat Pump
Convertible Indoor Unit

WV Split System Cooling
or Heat Pump,
Verticle Indoor Unit

WH Split System Cooling
or Heat Pump,
Horizontal Indoor Unit

Cooling Capacity (MBH)

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

5 6 7 8 9 10
2 0 D 3 0 0

11 12
A A

Service
Digit

Minor Design
Sequence

Secondary Capacity and/or
Factory Installed Options

00 Not Used

Electrical Characteristics

3 208-230/60/3
4 46O/60/3
W 575/60/3

Major Design Sequence
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General Information
Periodic Maintenance checklists are provided at the begin-
ning of the MAINTENANCE manual for performing recom-
mended maintenance. These checklists should not be
substituted for the detailed information given in appropriate
sections of this manual.

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

Operation
Electrical Sequence of Operation
The typical wiring diagrams provided in Figures and 2 should
be used only as a reference for the following discussion. For the
actual wiring of your specific unit, refer to the wiring diagram
pasted on the inside of the unit’s control box cover.

System operation is controlled by a two-stage thermostat,
depending upon the number of compressors in the system.
Closing the unit disconnect switch supplies power to the control
power transformer (T1), the compressor crankcase heaters
(CCH1 and CCH2), and the line side of all control contactors.

Depending on the thermostat selected, it may be possible to
operate the evaporator fan independently of the compressors
by placing the thermostat fan switch in the ON position. This
energizes the evaporator fan contactor, starting the fan. If the
thermostat has a separate fan switch, moving that switch to the
AUTO position will cause the evaporator fan to start in conjunc-
tion with the compressor whenever the thermostat calls for
cooling.

Dual Compressor Operation
Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. This supplies power to the compressor
contactor solenoid coil (CC1), provided that the high pressure
control, low pressure control, and reset relay contacts are
closed.

The contacts of the compressor contactor close, energizing the
first stage compressor, provided that the compressor internal
motor winding thermostats are closed.

The compressor has only two leads broken by the compressor
contactor. The third leg of the contactor energizes the conden-
ser fan motors. The outdoor temperature determines the
number of condenser fans that will start. A fan limit control
(FLT) is electrically positioned between both fans #1 and #2
and fans #2 and #3. Depending on the position of these
controls, one or more fans may start.

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the solenoid coil
of the second stage compressor contactor (CC2), staring the
second compressor.

Single Compressor, 2-Speed Operation
Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. Assuming that no safety controls
have tripped, this supplies power to the low speed compressor
contactor coil (CCS) and outdoor fan relay coil (ODR). Safety
controls in this circuit include the high pressure control (HPC),
low pressure control (LPC), reset relay (RR), and compressor
motor protection module (CMPM).
NOTE: The compressor contactor cannot be re-energized on
the BTA180F for fourminutes 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.

Energizing the compressor contactor coil (CCS) closes the
CCS contacts in the power circuit, and starts the compressor
on low speed. Concurrently, outdoor fan relay coil ODR is
energized. This starts the outdoor fan motor(s) by closing the
ODR contact in the power circuit. The total number of
condenser fans which will operate is dependent upon the
outdoorambient and the resulting position of the FLT switches
(see Figure 2).

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the control relay
coil (CR), which opens one set of contacts and closes the other
on this single-pole, double-throw relay. This, in turn, de-
energizes the low speed compressor contactor coil (CCS) and
supplies power to the "tie point" compressor contactor coil
(CCT) through normally closed auxiliary contacts CCS located
in the control circuit. Auxiliary control circuit contacts CCTthen
close, and power is supplied to the high speed compressor
contactor coil (CCF). After the low speed compressor contactor
contacts (CCS) in the power circuit open, both the "tie point"
and high speed compressor contactor contacts (CCT and CCF)
close and the compressor motor switches from low to high
speed.

It should be noted that the dual compressor contactor is both
mechanically and electrically interlocked in order to protect the
compressor motor from having both low and high speed
windings energized at the same time. Electrically, this is
accomplished with a normally closed auxiliary side switch
(CCS) on the "tying" compressor contactor coil (CCT), and a
double-pole, double-throw auxiliary side switch (CCT) on both
the high and low speed compressor contactor coils (CCF and
CCS). See Figures 3 and 4 for further details on this electrical
connection.

Normally, the compressor will start and operate on low speed
before switching to high speed. However, the compressor can
start on high speed if the difference between the thermostat
setting and the space temperature is great enough. This will be
the case in a "pull-down" situation where the unit has been
disconnected from normal thermostat control for an extended
period of time. It will also occur if the thermostat setting is
lowered substantially while the system is off.

NOTE: The compressor may not start in low speed when a
differential pressure greater than 180 psig exists between the
high and low side of the refrigerant circuit.

BTA compressors include two-pole/four-pole motor hookup
capability for two speed operation. The compressor operates at
approximately 3500 RPM on high speed (two-pole), and at 1750
RPM on low speed (four-pole).

To achieve two speed operation, the motor windings are
switched between a parallel connected (high speed) and series
connected (low speed) motor winding through the use of low
speed, high speed, and tie point contacts on the compressor
contactor. This is shown in Figure 3 (high speed) and Figure 4
(low speed).

CAUTION: Extreme care must be taken when making wiring
connections In the compressor terminal box. Incorrect hookup
can result In Immediate compressor failure when power is
applied.
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(CONTINUED ON
NEXT PAGE)

Figure I Typical Unit Wldng Diagram (Dual Compmor Unit Show)
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WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

(CONTINUED FROM
PREVIOUS PAGE)

CAUTION
USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE

F

2306-3563
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(CONTINUED ON
NEXT PAGE)

Figure 2 Typical Unit Wiring Diagram (15 Ton Single Compressor Unit Shown)
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(CONTINUED FROM
PREWOUS PAGE)

WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR
DEATH FROM ELECTRICAL SHOCK

CAUTION
USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE

IMPORTANT
ANTI-SHORT CYCLE FEATURE IS
STANDARD ON THIS UNIT. COM-
PRESSOR CANNOT BE RE-
ENERGIZED FOR 4 MINUTES FOL-
LOWING TERMINATION OF
COOLING CYCLE,

CAUTION
DO NOT ENERGIZE

UNTIL UNIT CHECK-OUT
AND START-UP PROCEDURE
HAS BEEN COMPLETED

23O6-3564
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L1 L2
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COMPRESSOR SCHEMATIC

L3

COMPRESSOR

Figure 3 High Speed Operation (Parallel Connected)
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COMPRESSOR

L1 L2

1 2

4 6

COMPRESSOR SCHEMATIC

L3

Figure 4 Low Speed Operation (Series Connected)
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Safety Controls
High Pressure Control

BTA150D, BTA180D and BTA180F units have an external high
pressure control that prevents excessive compressor discharge
pressures. This control opens the electrical control circuit, stop-
ping compressor operation, if the condensing pressure becomes
too high. Refer to Table for control settings.

The compressors on BTA120D units are provided with an in-

ternal pressure relief valve which automatically vents hot gas
onto the winding thermostat whenever condensing pressure be-
comes excessive. This heat causes the contacts of the winding
thermostat to open, and compressor operation ceases until the
thermostat cools enough for its contacts to close.

Low Pressure Control

All BTA120-180 units have an external low pressure control
that stops compressor operation if the operating pressure
is too low, Refer to Table for control settings.

Reset Relay
Whenever the system is stopped by the high or low pressure con-
trol, the reset relay locks out the compressor contactor. This pre-
vents the system from recycling until the condition causing the

high or low pressure cut-out is corrected, and the relay is manu-
ally reset. To reset this relay, turn the room thermostat from
COOL to OFF and then back to COOL, or open the unit discon-
nect switch and reclose it.

Fan Sequencing

Condenser fans are cycled on and off in response to ambient
temperature in order to keep the capacity of the condenser
relatively constant and to maintain proper system pressures.
Figure 5 details the possible condenser fan operating modes.

Motor Overloads

All BTA120-180 units have internal compressor and condenser

fan motor overloads. These overloads protect the motors from

overheating and automatically reset as soon as they cool.

Condenser Fan Limit Control
The condenser fan limit control (FLT) is a temperature sensor
that energizes and de-energizes the condenser fan in response
to ambienttemperature, As the ambient temperature decreases,
the cooling capacity of the condenser increases. The cooling
low ambient sensor turns off condenser fans to keep the
capacity of the condenser constant and to maintain proper
system pressures. Refer to Table for control settings.

Table I Control Settings

CONTROL CUT-IN CUT-OUT

High Pressure Control
(All Units) 345 PSIG (20) 425 PSIG (+.20)

Low Pressure Control
(All Units) 48 PsIG (+_7) 20 PSIG (+_4)

FLT 75 F(+_3) 65 F(+_3)
10 Ton

FLT 75 F(+_3) 65 F(+_3)
12.5-15 Ton

FLT 65 F(+.3) 55 F(+-3)
12.5-15 Ton

FLT Fan Limit Temperature Control

W

W
l--

W

TEMP. TEMP.
FALL RISE

80-

75-

70-

65

60-

55-

CONDENSER
FAN NOS. AND 2

ON

CONDENSER
FAN NO. ON

BTA, 10

-80

-75

7O

.65

-60

-55

W
OC

W

J

W

TEMP. TEMP.
FALL RISE

CONDENSER FANS
NOS. 1, 2 AND 3

ON

75

70

CONDENSER
FAN NO. ON

BTA 12/, 15

55

Figure 5 Condenser Fan Operating Modes
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Maintenance

Periodic Maintenance
Perform all of the indicated maintenance procedures at the inter-
vals scheduled. This will prolong the life of the unit and reduce
the possibility of costly equipment failure. A MAINTENANCE
LOG is provided on page 12 of this manual for recording operat-
ing data on a regular basis.

Once a Month

Conduct the maintenance inspections outlined below on a
monthly basis during the cooling season.

[] 1. inspect the evaporator coil air filters, Clean or replace if
necessary.

[] 2. Inspect the evaporator and condenser coils for dirt and for-
eign debris. If the coils appear dirty, clean them according
to the instructions provided under "Coil Cleaning" in the
MAINTENANCE PROCEDURES section of this manual.

Once a Year
The following maintenance practices must be performed at the
beginning of each cooling season to ensure efficient unit
operation.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP, NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH, FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. inspect the evaporator coil air filters. Clean or replace if
necessary. Depending on filter type and system applica-
tion, filters may need to be serviced more frequently.

[] 2. Clean both the evaporator and condenser coils. Follow the
procedures outlined under "Coil Cleaning" in the MAINTE-
NANCE PROCEDURES section of this manual.

[] 3. With the unit disconnect switch open, check to see that
each condenser and evaporator fan is securely fastened to
its motor shaft. All fans should turn freely and airflow should
be unobstructed.

[] 4. Replace worn or frayed evaporator fan belts. Check the
belt tension of the evaporator fans. A 1/2-inch deflection
under light hand pressure is normal. Tighten if necessary.

[] 5. Remove the condensing unit control box cover and inspect
the panel wiring. All electrical connections should be se-
cure. Inspect the compressor and condenser fan motor
contactors. If the contacts appear severely burned or pit-
ted, replace the contactor (refer to Figure 6). Do not
clean the contacts. Inspect the condenser fan
capacitors for visible damage.

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

NORMAL WEAR SURFACES MILDLY PI’f-I’ED,
DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN.
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF
EDGES WITH NO LIFTING. CONTACTS STILL SERVICEABLE.

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

Figure 6 Compressor Contactor Replacement Guide

[]6.

r-17.

[]8.

Remove any accumulation of dust and dirt from the con-
densing unit.

Clean and inspect the drain pan of the evaporator unit.

Make sure the drain piping is clear.

Check the superheat and subcooling.
a. The condenser and evaporator coils must be clean

before making the following checks.
b. Determine the superheat of the system. Refer to "Mea-

suring Superheat" in the MAINTENANCE PRO-
CEDURES section of this manual.

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.
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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 oilsump.

Start-Up: Short Duration

The system is returned to operation after a shutdown of short du-
ration, such as over a weekend, by adjusting the thermostat set-

ting to the desired temperature, placing the thermostat selector
switch in the COOL or AUTO position, and setting the fan switch

in either the AUTO or ON position.

Shutdown: Seasonal

For seasonal shutdown, open the unit electrical disconnect
switch to prevent the unit from starting accidently.

Start-Up: Seasonal

To start the system after an extended period of shutdown, com-
plete the following procedures.

1. Perform all of the "Once A Year" checks listed in the PERI-
ODIC MAINTENANCE section of this manual.

2. Move the thermostat selector switch to OFF.

3. Close the electrical disconnect switch to the condensing unit.
This will energize the compressor crankcase heater. If oper-

Maintenance Procedures
This section of the manual describes specific maintenance pro-
cedures which must be performed as a part of the unit’s mainte-
nance program. Before performing any of these operations, how-
ever, be sure that power to the unit is disconnected unless
otherwise instructed.

WARNING: WHEN MAINTENANCE CHECKS AND PRO-
CEDURES MUST BE COMPLETED WITH THE ELECTRICAL
POWER ON, CARE MUST BE TAKEN TO AVOID CONTACT
WITH ENERGIZED COMPONENTS OR MOVING PARTS.
FAILURE TO EXERCISE CAUTION WHEN WORKING WITH
ELECTRICALLY-POWERED EQUIPMENT MAY RESULT IN
SERIOUS INJURY OR DEATH.

Coil Cleaning
Condenser coils must be cleaned at least once each year, or
more frequently if the unit is located in a "dirty" environment, to
help maintain proper unit operating efficiency and reliability. The
relationship between regular coil maintenance and efficient unit

operation is outlined below:

1. Clean condenser coils minimize compressor head pressure
and amperage draw, and promote system efficiency.

2. Clean evaporator coils minimize water carry-over and help
eliminate frosting and/or compressor flood back problems.

3. Clean coils minimize required fan brake horsepower and
maximize efficiency by keeping coil static pressure loss at a
minimum.

ating properly, the crankcase should be hot to the touch.
Wait a minimum of eight hours before turning the room ther-

mostat to the COOL position.

CAUTION: Failure to wait eight hours before turning the
room thermostat to COOL may result in damage to the com-
pressor bearings.

4. Start a dual compressor system by adjusting the ther-

mostat setting to the desired temperature, placing the

thermostat selector switch in the COOL or AUTO posi-
tion, and placing the fan switch in either the AUTO or
ON position.

5. Adjust the thermostat setting on a single compressor
unit so that the compressor will be operating at high
speed. Place the thermostat selector switch in either the

COOL or AUTO position, and the fan switch in either the

AUTO or ON position.

6. Place a clamp-on ammeter on each compressor lead and
check the motor amperage. Amperage draw should not
be greater than the "Maximum Allowable Amps" given
in Table 9.

7. Place the clamp-on ammeter around either of the two
leads from each outdoor fan motor run capacitor to
determine if the run capacitor is open and must be

replaced. The amp draw should not be greater than the

nameplate rating for the condenser fan motors.

8. Lower the thermostat setting to the desired temperature.

4. Clean coils keep motor temperatures and system pressures
within safe operating limits for good reliability.

Specific instructions for cleaning condenser coils are provided in

the following paragraphs. Follow these instructions as closely as
possible to avoid potential damage to the coils.

To clean refrigerant coils, the following equipment is required: a
soft brush and either a garden pump-up sprayer or a high pres-
sure sprayer. In addition, a high quality detergent must be used:

suggested brands include SPREX A.C., OAKITE 161, OAKITE
166, and COILOX. Follow the manufacturer’s recommendations
for mixing to make sure the detergent is alkaline with a pH value
less than 8.5.

1. Disconnect power to the unit.

WARNING: OPEN UNIT DISCONNECT SWITCH. FAILURE TO
DISCONNECT UNIT FROM ELECTRICAL POWER SOURCE
MAY RESULT IN SEVERE ELECTRICAL SHOCK, AND POSSl.
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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AMBIENT
TEMP. (F)

EVAPORATOR
ENTERING AIR

DRY BULB WET BULB

MAINTENANCE LOG

COMPRESSOR (HIGH SPEED
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PRESSURE

DISCHARGE
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CIRCUIT
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CIRCUIT
NO. 2 (F)

SUBCOOLING (F)



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.

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

11. Replace all unit panels and parts, and restore electrical

power to the unit.

12. Remove the protective covers installed in Step 3.

Control Testing
The following procedures can be used to check the operation
of the high and low pressure controls. To determine operating
pressures, attach gauges to the compressor suction and
discharge access valves.

High Pressure Control

1. Open the unit electrical disconnect switch.

2 Disconnect the low voltage lead(s) from the condenser fan
relay coil(s). This will de-energize the condenser fans.

3. On BTA150D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the high pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Close the unit disconnect switch and start the unit. On
BTA180F units operate the compressor on high speed.

CAUTION: Be prepared to open the unit disconnect switch

immediately if the compressor continues to run after the
discharge pressure exceeds the high pressure control cut-
out range. Failure to do so could damage the system.

5. Observe the rising discharge pressure. When the pressure
reaches 425 psig (_+20) as shown in Table 1, the compressor
should shut off. If the pressure reaches 445 psig without the

high pressure switch breaking, immediately open the unit

disconnect switch. Check to make sure that the high pres-
sure control attached to liquid line No. is wired to low volt-

age circuit No. 1. Replace the faulty high pressure control.

6. On BTA150D-BTA180D units, repeat Steps through 5 to
test the high pressure control in the second compressor
circuit. In place of Step 3, however, reconnect Y2 and dis-

connect Y1 on the control box terminal strip. This will prevent
Compressor No. from running while the control for the

second compressor circuit is being tested.

7. Open the unit disconnect switch.

8. Reconnect the wires removed in Step 2 on single com-
pressor units, on in Steps 2 and 6 on dual compressor units.

9. Allow the discharge pressure(s) to drop below the cut-
in setting in Table 1, and close the unit disconnect

switch. This will also close the reset relay that locked

out the compressor contactor when the high pressure
control tripped.

10. The unit should start. If not, allow the discharge pressure to

decrease further and repeat Step 9.

Low Pressure Control

1. Open the unit electrical disconnect switch.

2. Disconnect the wire that goes to the indoor blower coil from

either Terminal T or R on the control box terminal strip. This

will de-energize the evaporator fans.

3. On BTA120D-BTA180D units only, disconnect Y2 on the

control box terminal strip when checking the low pres-
sure control for Compressor No. 1. This will prevent the

second compressor from running while checking the control
in the first compressor circuit.

4. Remove the wires from Terminal 2 on the low ambient time

delay relay(s). Insulate the wire terminals with electrical

tape.

5. Close the unit disconnect switch and start the unit.

CAUTION: Be prepared to open the unit disconnect switch
immediately if the compressor continues to run after the
suction pressure drops below the low pressure control cut.
out range. Failure to do so could damage the compressor.

Observe the decreasing suction pressure. When the pres-
sure drops to 20 psig (_+4) as shown in Table 1, the com-
pressor should shut off. If the pressure reaches 15 psig with-

out the low pressure switch breaking, immediately open the
unit disconnect switch. Replace the faulty low pressure
control.

On BTA120D-BTA180D units, repeat Steps through 6 to
test the low pressure control in the set;ond compressor
circuit. In place of Step 3, however, reconnect Y2 and

disconnect Y1 on the control box terminal strip. This will

prevent Compressor No. from running while the con-
trol for the second compressor circuit is being tested.
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8. Open the unit disconnect switch.

9. Reconnect the wires removed in Steps 2 and 4 on single
compressor units, or in Steps 2, 4, and 7 on dual compressor
units.

10. Allow the suction pressure(s) to rise above the cut-in set-
ting in Table 1, and close the unit disconnect switch.
This will also close the reset relay that locked out the
compressor contactor when the low pressure control
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 ratified atmosphere of a
vacuum, the motor windings can be damaged.

The lines used to connect the pump to the system should be
copper and of the largest diameter that can practically be used.
Using larger line sizes with minimum flow resistance can signifi-
cantly reduce evacuation time. Rubber or synthetic hoses are not
recommended for unit evacuation because they have moisture
absorbing characteristics which result in excessive rates of out-
gassing and pressure rise during the standing vacuum test. This
makes it impossible to determine if the unit has a leak, excessive
residual moisture, or a continual or high rate of pressure increase
due to the hoses.

An electronic micron vacuum gauge should be installed in the
common line ahead of the vacuum pump shutoff valve, as shown
in Figure 7. Close Valves B and C, and open Valve A. After
several minutes, the gauge reading will indicate the minimum
blank-off pressure the pump is capable of pulling. Rotary pumps
should produce vacuums of less than 100 microns.

Open Valves B and C. Evacuate the system to a pressure of 500
microns or less. Once 500 microns or less is obtained, with Valve
A closed, a time versus pressure rise should be performed. The
maximum allowable rise over a 15 minute period is 200 microns.
If the pressure rise is greater than 200 microns but levels off to a
constant value, excessive moisture is present. If the pressure
steadily continues to rise, a leak is indicated. Figure 8 illus-
trates three possible results of the time versus temperature
rise check.

VACUUM
GAUGE

MANIFt ILD

VALVE B,, ’/’VALVE
HIGH SIDE LOW SIDE

VALVE

VACUUM
PUMP

C

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 RE PRESENT TO
CAUSE PERSONAL INJURY. PROVIDE ADEQUATE
VENTILATION.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIR IN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.
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Figure 8 Time vs. Pressure Rise after Evacuation

WARNING: ALWAYS USE A PRESSURE REGULATOR,
VALVES, AND GAUGES TO CONTROL DRUM AND LINE
PRESSURES WHEN PRESSURE TESTING THE SYSTEM. EX.
CESSIVE PRESSURES MAY CAUSE LINE RUPTURES,
EQUIPMENT DAMAGE, OR AN EXPLOSION WHICH COULD
RESULT IN PERSONAL INJURY OR DEATH.
Leak test the liquid line, evaporator, and suction line at pressures
dictated by local codes.

CAUTION: Do not exceed 200 psig when leak testing the
system.

1. Charge enough refrigerant into the system to raise the pres-
sure to 100 psig.

2. Use a halogen leak detector or halide torch to check for
leaks. Be thorough in this test, checking the interconnecting
piping joints, the evaporator unit, and the condensing unit.

If a leak is found during the testing, release the test pressure,
break the connection, and remake it as a new joint. Refer to
the "Brazing Procedures" in this section of the manual for
proper brazing techniques.

If no leak is found, use nitrogen to increase the test pressure
to 150 psig, and repeat the leak test. Soap bubbles should be
used to check for leaks when nitrogen is added. If a leak is
found after increasing the pressure to 150 psig with nitrogen,
release the test pressure and repair the leak.

5. Retest the system to make sure the new connection is solid.

If a leak is suspected after the system has been fully charged
with refrigerant, use a halogen leak detector, halide torch, or
soap bubbles to check for leaks.
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Brazing Procedures

Proper brazing techniques are essential when installing refrig-
erant piping. The following factors should be kept in mind when
forming sweat connections.

1. When copper is heated in the presence of air, copper oxide
forms. To prevent copper oxide from forming inside the
tubing during brazing, sweep an inert gas, such as dry nitro-
gen, through the tubing. Nitrogen displaces air in the tubing
and prevents oxidation of the interior surfaces. A nitrogen
flow of one to three cubic feet per minute is sufficient to dis-
place the air. Use a pressure regulating valve orflow meterto
control the flow.

2. Ensure that the tubing surfaces to be brazed are clean, and
that the ends of the tubes have been carefully reamed to
remove any burrs.

3. Make sure the inner and outer tubes of the joint are sym-
metrical and have a close clearance, providing an easy slip
fit. If the joint is too loose, the tensile strength of the con-
nection 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.

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

CONDENSING
UNIT

BTA120D

BTA150D

BTA180D

CHARGE
(IN OUNCES
OF R-22)

268
(134/circuit)

256
(128/circuit)

326
(163/circuit)

EVAPORATOR
UNIT

BTE120B

BWE090C
(Two)

BWV180B

BWE090C
(Two)

BWV180B

CHARGE
(IN OUNCES
OF R-22)

112
(56/circuit)

158
(79/circuit)

188
(4/circuit)

158
(79/circuit)

188
(94/circuit)

BTA180F 326 BWV180B 188
(94/circuit)

Table 3 Refrigerant Line Charge Weights (Ounces/Foot)

0.610

1/2 1.137

.% 1.827

2.738 0.056

0.078

11/8 0.133

1% 0.203

.% 0.288

WARNING: DO NOT APPLY FLAME TO A REFRIGERANT
DRUM IN AN ATTEMPT TO INCREASE THE DRUM
PRESSURE. UNCONTROLLED HEAT MAY CAUSE EX-
CESSIVE DRUM PRESSURES AND AN EXPLOSION MAY
RESULT.

WARNING: SHOULD LIQUID REFRIGERANT COME IN CON-
TACT WITH THE SKIN, THE INJURY SHOULD BE TREATED
AS IF THE SKIN HAS BEEN FROSTBITTEN OR FROZEN.
SLOWLY WARM THE AFFECTED AREA WITH LUKEWARM
WATER.
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Proceed as follows to charge the system with refrigerant.

1. Charge liquid refrigerant into the liquid line of the No. com-
pressor circuit, using the liquid line access valve. The
vacuum within the system will draw some of the required re-
frigerant into the system. If the pressure within the system
equalizes with the pressure in the charging cylinder before
the required charge has been drawn in, proceed to Step 2.

NOTE: On 10. 12.5, and 15 ton units, this charging process
must be repeated for compressor circuit No. 2.

2. If the system cannot be completely charged by liquid refrig-
erant entering the system liquid line as outlined in Step 1,

complete the process by charging gaseous refrigerant into
the suction line. However, at least part of the charge must be
=n the system prior to starting the compressor. Proceed as
follows:

a. Close the liquid line valve on the manifold gauge set.

b. Connect the manifold gauge set to the suction and
discharge access valves (shown in Figure 9). The
manifold valves should be closed.

c. Turn the refrigerant drum upright so that gaseous refrig-
erant =s 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-
maunder of the refrigerant will be drawn into the system.

CAUTION: Do not allow liquid refrigerant to enter the suc-
ion 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 g,:’lin.

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 1043 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-t 9 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 TI-E SKIN. IF THIS OCCURS, THE INJURY
SHOULD BE TREATED AS IF THE SKIN HAS BEEN FROST-
BITTEN OR FROZEN. SLOWLY WARM THE AFFECTED
AREA WITH LUKEWARM WATER.
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SUCTION LINE
ACCESS VALVES

DISCHARGE LINE
ACCESS VALVES

Figure 9 Compressor Suction and Discharge Access Valves
(Dual Compressor Unit Shown)

Operating Pressures
Operating pressure data can be used to determine if the system is
operating properly. System malfunctions such as low airflow,
line restrictions, incorrect refrigerant charge, malfunctioning ex-
pansion valve, damaged compressor, and so on will result in
pressure variations which are outside the normal range. If the
condensing unit and evaporator are checked individually, as de-
scribed below, the operating pressures can be used to determine
which side of the system (high side or low side) is malfunctioning.
In addition, the relationship of suction vs. discharge pressure, as
well as whether these pressures are higher or lower than ex-
pected, will provide valuable clues for determining the specific
problem(s).

CAUTION: Operating pressure data, by itself, cannot be used
to accurately charge a system. Charging by weight is prefer-
red. If this is not feasible, a combination of operating
pressures and subcooling measurement is necessary to pro-
perly charge the system. Refer to "Checking Refrigerant
Charge" in the MAINTENANCE section of this manual.

Unfortunately, many application variables exist which affect oper-
ating pressures. These include indoor dry bulb and wet bulb tem-
perature, outside dry bulb temperature, suction line pressure
drop, and evaporator airflow. Since these variables can give mis-

leading results, it is not recommended that operating pressures
be used as the sole check of system operation. Further, the fol-
lowing conditions must be satisfied before checking system oper-
ating pressures.
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1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove the jumpers
when the measurements are completed.

4. Do not take measurements if the system includes a low am-
bient damper and/or hot gas bypass.

Use the following procedure to check operating pressures.

Table 4 Compressor Suction Pressures (psig)

Condensing Unit Performance:

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

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

c. If the outside ambient is between 65 and 105 F, enter
the appropriate graph in Figures 10-13 at the
measured suction pressure and condenser ambient.
Read the corresponding discharge pressure.

d. The measured discharge pressure should be within
_
7

psi of the graph pressure. If the difference is greater
than _+ 7 psi, the condensing unit performance is un-
acceptable. Refer to the TROUBLESHOOTING section
of this manual.

65

CON- EVAP. WET BULB, F
DENSING EVAP- AIRFLOW 57 65 72

UNIT ORATOR (SCFM)

CONDENSER AMBIENT, F
75 85 95

WET BULB, F WET BULB, F WET BULB, F

57 65 72 57 65 72 57 65 72

COMPRESSOR SUCTION PRESSURE (PSlG)

105

WET BULB, F

57 65 72

BTA120D BTE120B 4000 59 69 79 60 71 81 62 72 83 63 74 84 65 76 86

BTA150D (2) BWE090C 5000 59 69 79 61 71 81 62 73 83 64 75 85 66 77 87
BWV180B 5000 61 71 82 62 73 84 64 75 85 66 77 87 68 79 90

BTA180D (2) BWE090C 6000 58 68 78 60 70 80 61 72 82 63 74 84 65 76 86
BWV180B 6000 60 70 80 61 72 82 63 74 84 65 76 86 66 77 88

BTA180F BWV180B 6000 57 67 76 59 69 78 61 71 81 63 73 83 65 75 86

NOTES:
1. Table only good for relative humidity of air entering evaporator greater than 40%.
2. Interpolation between wet bulb temperatures is allowable. Do not extrapolate outside range given.

2. Evaporator Performance:

a. Measure the actual wet bulb temperature (F) of the air
entering the evaporator. Be sure to measure the mixed
air condition if outside air is being ducted in.

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

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

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

e. The measured suction pressure at the compressor
should be within _+2 psi of the corrected pressure
from Tables 4-6. If not, improper system operation
is indicated. Refer to the TROUBLESHOOTING sec-
tion of this manual.

Table 5 Suction Pressure Correction for Line Size (PSI)

CONDENSING 7/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 -1.0 -2.4 -3.6 -4.7 -5.8
BTA150D +0.6 -1.6 -3.6 -5.4 -6.9 -8.4
BTA180D +0.3 -2.5 -5.0 -7.1 -8.9 -10.6

CONDENSING 1o1/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 0 -0.4 -0.8 -1.1 -1.5
BTA150D +0.6 0 -0.6 -1.2 -1.8 -2.3
BTA180D +0.3 0.5 1.3 2.0 2.7 3.4

CONDENSING 1-3/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA120D +0.4 +0.3 +0.1 0 -0.2 -0.3
BTA150D +0.6 +0.4 +0.2 0 -0.3 -0.5
BTA180D +0.3 0 -0.2 -0.5 -0.8 -1.1
BTA180F -0.7 -1.7 -2.6 -3.4 -4.2 -4.9

CONDENSING 15/8" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125"

BTA180F +0.4 0 -0.4 -0.8 -1.2 -1.6

*0 and 125 feet provided for interpolation purposes only.

Table 6 Suction Pressure Correction for Airflow (PSI)

COND. PERCENT OF RATED EVAPORATOR AIRFLOW

UNIT -200/0 -15% -10% -5% 0% +5% +10/o +15% +200/0

BTA120D -2.8 -2.0 -1.3 -0.6 O’ +0.6 +1.1 +1.6 +2.1

BTA150D -2.6 -1.9 -1.2 -0.6 0 +0.5 +1.0 +1.5 +1.9

BTA180D -2.6 -1.9 -12 -0.6 0 +0.5 +1.0 +1.4 +1.9

BTA180F -2.5 -1.8 -1.2 -0.6 0 +0.5 +1.0 +1.4 +1.8

CAUTION: Table 4 is not accurate if the relative humidity of
evaporator entering air is less than 40%, or if an evaporator/
condensing unit combination other than those listed is used.

19 BTA-M-3



BTA120D

W
OC

W

0

W

0

COMPRESSOR SUCTION PRESSURE (PSIG)

NOTE: PRESSURES GIVEN WITH ALL FANS OPERATING.
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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:

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 gaugeon a
standard refrigerant manifold set is recommended.

2. To measure suction temperature, an electronic temperature
tester will be sufficient. Testers manufactured by Robinnaire,

Annie, and Thermal are among those available. Glass ther-
mometers do not have sufficient contact area to give accu-
rate readings.

Procedure:
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/east six inches on both sides of the

sensor location. Sea/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.

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 electroni
tester. Proper suction superheat is 12 to 16 deg

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 71.4

43 73.0

44 74.5

45 76.0

46 77.6

47 79.2

46 80.8

49 82,4

50 84.0
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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.

Table 8 Pressure/Temperature Conversion for Calculating
Liquid Line Subcooling

70 121.4

75 132.2

80 143.6

85 155.7

90 168.4

95 181.8

100 195.9

105 210.8

110 226.4

115 242.7

120 259.9

125 277.9

130 296.8

135 316.6

140 337.2

145 358.9

150 381.5

Table 9 Maximum Allowable Amps

Condensing
Unit

BTA120D300
BTA120D400
BTA120DW0(

BTA150D300
BTA150D400
BTA150DW00

BTA180D300
BTA180D400
BTA180DW00

BTA180F300
BTA180F400
BTA180FW00

Electrical
Characteristics

208-230/60/3
460/60/3
575/60/3

208-230/60/3
460/60/3
575/60/3

208-230/60/3
460/60/3
575/60/3

208-23016013
46016013
57516013

Allowable**

Voltage
Range

187-253
416-506
520-635

187-253
416-506
520-635

187-253
41 6-506
520-635

187-253
416-506
520-635

*Evaporator size larger than condensing unit.
"’Allowable voltage range at the unit terminal block.

Max. Allowable Amps

Matched Oversized"
Evap. Evap.

24
11
9

30
13
11

31 36
14 16
11 13

66 67
33 34
27 27

Troubleshooting
The Troubleshooting Chart on the following pages is provided to
serve as an aid for identifying the cause of any system mal-
functions that may occur. The chart is divided into three columns:

--the "SYMPTOM" column describes the behavior the unit is
exhibiting;
the "PROBABLE CAUSE" column identifies possible sources
of malfunction;

--the "RECOMMENDED ACTION" column indicates the pro-
cedures required to correct the malfunction.

If operating difficulties are encountered, make the following pre-
liminary checks before referring to the Troubleshooting Chart:

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

Verify that the unit is receiving electrical supply power, and
that the fuses are intact.

[] Check the filters to make sure they are positioned properly,
and free of dirt and debris.

After completing the checks listed above, inspect the system for
other obvious causes of trouble such as broken fan belts, a
clogged condenser coil, or restricted air ducts. If everything ap-
pears to be in order, but the unit still fails to operate properly, refer
to the appropriate section of the Troubleshooting Chart.

NOTE: The Troubleshooting Chart which follows is provided
solely as a guide for determining the cause ofmechanical failure
orma/function. When mechanicalproblems do occur, Trane rec-
ommends that trained service personnel be contacted to help
ensure proper diagnosis and repair of the unit.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.
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A. Compressor does not start, and does
not hum. Condenser fans do not
operate.

TROUBLESHOOTING CHART

NDCN
1. No power to unit. 1. Check for the following:

2. No call for cooling.

a. Disconnect switch open.

b. Fuses blown.

Check for the following:

a. Defective thermostat.

b. Broken or improper control wiring.

c. Blown control power fuse.

Wait at least five minutes for the anti-

recycle timer to time out.

Check motor windings for open
circuit after allowing cool-down time.

Refer to Symptom F, "Compressor
motor protection module cut out".

Check for the following:

a. Excessive discharge pressure.
Refer to Symptom L, "Discharge
pressure too high".

b. Defective high pressure control.

c. Low suction pressure. Refer to
Symptom I, "Suction pressure
too low".

d. Defective low pressure control.

e. Defective reset relay contacts.

AA. Compressordoes not start, and does
not hum. Condenser fans operate.

3. Anti-recycle timer has not timed
out (if installed).

4. Compressor motor protection
module cut out.

5. Unit locked out by reset relay.

1. Compressor contactor will not
close.

2. Defective compressor.

1. Check for the following:

a. Defective compressor contactor.

b. Improper wiring.

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

C. Compressor fails to switch to high
speed.

D. Compressor short cycles.

1. Low voltage at the compressor.

2. Defective compressor.

1. No call for second stage of
cooling.

2. Compressor contactor will not
close.

3. Defective compressor.

1. Intermittent contact in control
circuit.

2. Poor thermostat placement.

3. Defective anti-recycle timer.

1. Check for the following:

a. A single blown fuse.

b. Low line voltage.

c. Defective compressor contactor.

d. Loose wiring connections.

2. Check for the following:

a. Open motor winding.

b. Excessive amp draw on all
phases.

1. Check for the following:

a. Setpeint too low.

b. Defective thermostat.

c. Broken or improper control wiring.

2. Same as AA-I.

3. Same as AA-2.

1. Check for the following:

a. Defective relay contacts.

b. Loose wiring connections.

2. Refer to "Thermostat Installation" in
the ELECTRICAL WIRING section of
this manual.

3. Replace compressor motor
protection module.
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Compressor runs continuously.

F. Compressor motor protection
module cut out.

G. Compressor is noisy.

1. Unit undersized for load (cannot
maintain space temperature).

2. Compressor fails to switch to high
speed.

3. Thermostat setpoint too low.

4. Defective thermostat or control

wiring, (conditioned space too
cold).

5. Welded contacts on compressor
contactor.

6. Leaky valves in compressor
(indicated by operation at
abnormally low discharge and

high suction pressures).

7. Shortage of refrigerant (indicated
by reduced capacity coupled with
high superhe’t, low subcooling,
and low suction pressure).

Excessive load on evaporator
(indicated by high supply air
temperature).

2. Lack of motor cooling (indicated
by excessive superheat).

3. Improper voltage at compressor.

4. Internal parts of compressor
damaged.

1. Internal parts of compressor
damaged or broken (compressor
knocks).

2. Liquid floodback (indicated by
abnormally cold suction line).

3. Liquid refrigerant in the
compressor at start-up (indicated
by an abnormally cold
compressor shell).

1. Check for cause of excessive load.

2. Refer to Symptom C.

3. Readjust thermostat.

4. Replace thermostat. Replace or
repair control wiring.

5. Repair or replace contactor.

6. Replace compressor.

7. Find and repair refrigerant leak.
Recharge system.

1. Check for the following:

a. Excessive airflow.

b. High return air temperature.

2. Check for the following:

a. Improper expansion valve setting.

b. Faulty expansion valve.

c. Restriction in liquid line.

3. Check for the following:

a. Low or unbalanced line voltage.

b. Loose power wiring.

c. Defective compressor contactor.

4. Replace compressor.

1. Replace compressor.

2. Check and adjust superheat.

3. Replace crankcase heater.
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H. System short of capacity. 1. Low refrigerant charge (indicated
by low subcooling and high
superheat).

2. Clogged filter drier (indicated by
temperature change in refrigerant
line through drier).

3. Incorrect thermostatic expansion
valve setting.

4. Expansion valve stuck or
obstructed (indicated by high
superheat and high space
temperature).

5. Low evaporator airflow.

6. Noncondensibles in system.

7. Leaky valves in compressor
(indicated by operation at
abnormally low discharge and
high suction pressures).

1. Shortage of refrigerant (indicated
by high superheat and low
subcooling).

2. Thermostat set too low (indicated
by low discharge pressure and
low space temperature).

I. Suction pressure too low.

J. Suction pressure too high.

3. Low airflow.

4. Clogged filter drier.

5. Expansion valve power assembly
has lost charge.

6. Obstructed expansion valve
(indicated by high superheat).

1. Excessive cooling load (indicated
by high supply air temperatures).

2. Overfeeding of expansion valve
(indicated by abnormally low
superheat and liquid flooding to
compressor).

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

4. Compressor on low speed.

1. Add refrigerant.

2. Replace filter drier or core of drier.

3. Readjust expansion valve.

4. Repair or replace expansion valve.

5. Check filters. Adjust airflow.

6. Evacuate and recharge system.

7. Replace compressor.

1. Find and repair refrigerant leak.
Recharge system.

2. Readjust thermostat.

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

4. Check for frosting on filter drier.
Replace if necessary.

5. Repair or replace expansion valve
power head assembly.

6. Clean or replace valve.

1. See Symptom E, "Compressor runs
continuously".

2. Adjust superheat setting and check
to see that remote bulb is properly
attached to suction line.

3. Replace compressor.

4. Refer to Symptom C.
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K. Discharge pressure too low.

L. Discharge pressure too high.

1. Shortage of refrigerant (indicated
by low subcooling and high
superheat plus bubbles in sight
glass).

2. Broken or leaky compressor
discharge valves (indicated by
suction and discharge pressures
that equalize rapidly after
shutdown).

3. Condenser fan control stuck in
closed position (contacts closed
when temperature is below 60 F).

4. Unit running below minimum

operating ambient.

Low ambient damper stuck open
(indicated by low discharge
pressure).

1. Too little or too warm condenser
air; restricted air flow.

2. Air or noncondensible gas in

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

3. Overcharge of refrigerant
(indicated by high subcooling, low
superheat, and high suction

pressure).

4. Excessive system load.

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

6. Defective or inoperative low
ambient dampers.

1. Repair leak and recharge system.

2. Replace compressor.

3. Replace defective control.

4. Provide adequate heat pressure
controls or a unit ambient lockout
switch.

5. Repair or replace damper operator.

1. Clean coil. Check fan and motors for
proper operation.

2. Evacuate and recharge system.

3. Remove excess refrigerant.

4. Reduce load.

5. Repair or replace fan or control.

6. Repair or replace defective parts.
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Literature Change History
BWV-IN-1A (March 1986)
Revised manual for models carrying CSA certification.

Model Dmenion (In.)

BWH18OR 51/8 4 /8 3/4 11/2 7 /8 3/4 33/16
BWH240B 51/8 415/8 3/4 17/16 761/8 3/4 33/16

Unit Weight Data (LBS)o
Model Shipping Unit Net Weight Distribution

Number Weight Weight

BWH180B 786 686 173 151

BWH240B 870 770 193 218 190 168

GROMME:

pkNEL

From Dwg. 21C723976 Rev. 0

Figure 1 BWVI80B and BWV240B Unit Dimensions, Connection Locations and Unit Weights and Weight
Distribution
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General Information
This manual covers the installation of BWH180B, BWV180B
BWH240B, and BWV240B indoor air handlers. The model
BWH air handler is designed for horizontal application; the
model BWV is intended for vertical upflow applications. All
models are equipped for side access.

NOTE: It is not the intention of this manual to attempt to
cover all possible variations in systems that may occur or to
provide comprehensive information concerning every possi-!
ble contingency that may be encountered during an installa-
tion. Ifcwlditional information is required or ifspecific prob-
lems arise that are notfully discussed in this manual, contact
your local Trane representativefor information.
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Model Dimension (In.)

BWV180B 51/8 4 /8 3/4 11/2 7 /8 3/4 33/16
BWV240B 51/8 415/8 3/8 13/16 761/8 3/4 33/16

Unit Weight Data (LBS).
Model Shipping Unit Net Weight Distdbudon

Number Weight Weight #11 1#9 1#:8 #4

BWV180B 786 686 173 151

BWV240B 870 770 193 218 190 168

From Dwg. 21C723975 Rev. 0

Figure 2 BWH180B and BWH240B Unit Dimensions, Connection Locations and Unit Weights and Weight
Distribution.

Inspection
Check the unit carefully for shipping damage. Report any
damage immediately to and file a claim with the carrier. Check
the unit nameplate to confirm that the proper unit has shipped.
Available power supply must be compatible with electrical
characteristics specified on component nameplates.

Installation Limitations and Recommendations

Model BWH and BWV air handlers are designed for indoor
installation only. The general location of the air handler is
normally determinedbythe architect, contractor and/orbuyer.
For proper installation, the items that follow must be consid-
ered.

A. Available power supply must agree with electrical data on
the component nameplates.
B. If external accessories are installed on the unit, additional
clearances must be provided. Accessory installation instruc-
tions are provided with the accessory.
C. All ductwork should be properly insulated to prevent con-
densation and heat loss.

D. Refrigerant gas piping must be properly insulated.

CAUTION: Properly insulate all refrigerant gas piping to
prevent possible damage due to condensation and to pre-
vent capacity loss and possible compressor damage.

LgRecommendations

Before preparing the unit for lifting, estimate the approximate
centerofgravity for lifting safety. Because ofplacementofinternal
components, the unit weightmaybe unevenly distributed. Approx-
imate unit weights are given in Figures 1 and 2.

The crated unit can be moved using a forklift of suitable
capacity. For lifting the unit into an elevated mounting posi-
tion, run lifting straps or slings under the unit and attach
securely to the lifting device. Use spreader bars to protect the
unit casingfrom damage. Test-lift the unit to determine proper
balance and stability.
CAUTION: Use spreader bars to prevent lifting straps
from damaging the unit. Install spreader bars between
lifting straps. This will prevent the straps from crushing
the unit cabinet or damaging the unit finish.
WARNING: On-site ig equipment must be capable of
lifting the weight of the unit with an adequate safety
factor. The use of under-capacity lifting devices may
result in personal injury or death and can seriously
damage the unit.
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Positioning
The final position of the unit must be dictated by required
service access to the unit, unit weight distribution over struc-
tural supports and by the locations of electrical, refrigerant
and condensate drainage connections.

Ductwork

Ifthe unit is located outside the conditioned space, insulate all
ductwork. Determine how return air will be ducted to the unit.
Be sure the dimensions of the connecting return and the
dimensions of the return opening in the unit are compatible
(Figures 1, 2 and 4).

Filters

BWV and BWH air handlers are shipped with throw-away
filters installed in the filter frame to prevent coil fouling by dust
or debris during construction. Once installation procedures are
complete, replace the filters. Nominal filter sizes are given in
Table 1.

Table 1 BWH and BWV Filter Information

No. ofFilters Filter
Required Size (In.)

BWH/BWV180-240B 6 20 x 25 x 2

Notes:
1. Length x width x thickness.

Installation

Vibration Isolation

To obtain optimum vibration isolation, use a suspension or floor
mounting kit to isolate the unit from the structure. Isolation is
usually accomplished through the use of spring or rubber
isolators. (Figure 3) Isolator selection is dependent upon total
unit weight, including accessories. Approximate unit weights
are provided in Figures 1 and 2. Accessory weights are given in
the accessory installation instructions.

RUBBER MOUNT
(FLOOR MTO.)

SUSPENSION
ROD

RUBBER MOUNT
(SUSPENOED)

SPRING MOUNT
(FLOOR MTD.)

SUSPENSION
 ROO

SPRING MOUNT
(SUSPENDED)

Figure 3 Typical BWH-BWV Floor and Suspension
Type Vibration Isolators

SUPPLY AIR
DUCT

FLEXIBLE DUCT
CONNECTOR

HEATER

//<
ENCLOSURE

\

//\- PRIMARY DRAIN
PIPE (TRAPPED)

RETURN AIR FILTER
DUCT SECTION

VERTICAL

Figure 4 Typical BWV Unit Showing Duct
Connections and Primary Drain Pan

Mounting Vertical Upflow (BWV) (Figure 4)

Vibration Isolation

Ifthe unit is located on a fiat surface, install vibration isolators
under the unit base to minimize and prevent moisture
accumulation. Also, install isolators between the unit and any
contact with the structure.
NOTE: Be certain to select proper size vibration isolators.
Over or undersizing will negate effective isolation.

Auxiliary Drain Pan

If the unit is located in a position where condensate overflow
may cause property damage, field fabricate and install a coated
auxiliary drain pan under the unit. This drain pan should
extend approximately two inches beyond the unit cabinet at all
points (Figure 5). The drain pan will remove excess condensa-
tion due to extremely humid conditions and overflow that can
result from a plugged primary drain line. Install a drain line for
the auxiliary drain pan but do not connect the auxiliary drain
line into the trapped primary drain pipe.
NOTE: Do not install a trap in the auxiliary drain line. This
minimizes the likelihood of both drain lines becoming
restricted.

Elevated Mounting Frame

To elevate the unit in the vertical upflow position, construct a
mounting frame sufficiently strong to support unit weight
(including accessories and ducting).

Horizontal (BWH) Units (Figure 5)

Unit Position

Locate and secure the unit in position. Hanging rails or chan-
nels and suspension rods should be purchased locally.
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Vibration Isolation

Install vibration isolators between the unit and any contact
with the structure.
NOTE: Be certain to select proper size viation isolators.
Over or undersizing isolators will negate effective isolation.

Auxiliary Drain Pan
Field fabricate and install an auxiliary drain pan under the unit
as previously described under "Vertical Upflow Units". Refer
to Figure 5.

HEATER ..
ENCLOSURE / .,

FLEXIBLE DUCT ’""/

RETURN / / (NOT TRAPPED)
AIR DUCT / /

FILTER PRIMARY DRAIN
SECTION PIPE (TRAPPED)

Figure 5 Typical BWH Unit Showing Duct
Connections, Primary and Secondary
Drain Pans and Drain Line Locations

t/,,, PVC OR COPPER
TUBING & FITTINGS.

4" MIN. ""-1_

MATERIALS

90 ELL
PLUG

TEE

7" NIPPLE
3" NIPPLE
’h" NPT TO PVC OR

COPPER ADAPTOR

1/,d’ GALVANIZED
PIPE &

_FiTTINGS’
4" MIN.

MATERIALS

TEE

Figure 6 Details ofTwo Typical Condensate Dran
Line Trap Assemblies

Condensate Piping (All Units)

Primary condensate drain connections are located on both
sides of the air handler (Figures 1 and 2). Drain connection
sizes are 1-1/4" FPT. Drain lines should be 1-1/4" PVC, copper
or galvanized pipe. Do not use reducer fittings in the drain
lines. Pitch drain lines in the desired direction offlow at the rate
of 1/4-inch per running foot of line. The line should be trapped
with a cleanout plug (Figure 6). Do not connect drain lines to a
closed drain system.
NOTE: Ifeither drain connection is not used, plug theunused
opening.
NOTE: Do not trap drain linefrom the auxiliary drain pan.

Refrigerant Piping

Refrigerant piping is usually installed in conjunction with
installation ofthe system outdoor unit. Refrigerant connection
locations are shown in Figures 1 and 2. Access holes are
provided in the unit cabinet. ModelBWH andBWV air handlers
are dual circuited units. Both liquid line connections are 1/2-
inch female sweat type. Both suction connections are 1-3/8-
inch sweat type. The suction lines must be insulated. Refer to
the ouoor unit installation instructions for specific informa-
tion pertaining to installing and brazing refrigerant lines and
leak testing, evacuating and charging each refrigerant circuit.

NOTE: Adhere to the following guideline when installing
refrigerant piping:
Maximum linear length 80 Ft.

(without accumulator)
Maximum suction line lift 60 Ft.
Maximum liquid line lift 60 Ft.

If any application exceeds these guidelines, consult with your
local Trane representative before installing the unit.

Carefully observe the following points when installing and
brazing refrigerant piping at the air handler.

1. Each refrigerant circuit contains a holding charge of R-22.
Release this charge before applying heat to the refrigerant
connections by puncturing the seal caps on the connections.

CAUTION: Do not attempt to braze connections until the
holding charge is released. This may generate excessive
pressure in the circuit and result in damage to the coil or
expansion valve.

CAUTION: Do not remove the seal caps from refrigerant
connections until prepared to braze refrigerant lines to
the connections. Excessive exposure to atmosphere may
allow moisture or dirt to contaminate the system, damag-
ing valve seats and causing ice formation in system com-
ponents.
2. Each refrigerant circuit is equipped with an expansion
valve. Remove each expansion valve sensing bulb from the
suction line before brazing the suction line connections. Once
refrigerant connections are complete, install the sensing bulbs
on the suction lines at a point one foot outside the air handler
cabinet. Clamp the bulbs securely to the top ofthe suction lines
(1-3/8" OD.) not more than 45 degrees from top center.
CAUTION: Remove the sensing bulbs from their locations
on the suction lines before brazing suction line connec-
tions. Heat generated during brazing could damage the
sensing bulb or expansion valves.
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CAUTION: Be certain that sensing bulbs make good con-
tact on suction lines. Inadequate heat transfer between
the bulbs and the suction line may result in erratic control
or liquid floodback to the compressor.

CAUTION: Insulate both expansion valve sensing bulbs
and both suction lines from ambient air. Ambient inter-
ference may result in erratic system control.

CAUTION: Be certain to install the sensing bulb for Cir-
cuit 1 expansion valve on the Circuit 1 suction line. The
suction line connections and sensing bulbs are labelled.
"No. 1" and "No. 2". Install No. 2 sensing bulb on the No. 2
suction line.

Blower Setup and Adjustment

BWH and BWV units ship with the blower drive belt installed
on the blower pulley only. Install and adjust belt as follows:

1. Remove blower access panels.
2. Loosen the motor bracket "L" bolts until belt can be
replaced on both blower and motor pulleys. Turn lower nuts
down away from the motor bracket. Tighten upper nuts to
increase belt tension. Belt tension is correct when 10 pounds of
downward force applied to the top of the belt halfway between
the pulleys causes the belt to deflect downward one inch.

3. Tighten hold-down and adjusting nuts.
4. Replace blower access panels.

Electrical Wiring

BWV and BWH field wiring consists of providing supply power
to the unit and low voltage system interconnection wiring.

Unit Power Supply
The installer must provide a line voltage circuit to the unit
control box. Power supply must agree with electrical data on
the unit nameplate. This line must include a fused disconnect
switch in a location convenient to the unit.

Table 2 BWH and BWV Unit Electrical Data

CAUTION: All wiring must comply with applicable local
and national (NEC) codes. Type and location of fused
disconnect switches must comply with all applicable
codes.

Apply the adhesive warning sticker provided with the unit to
the cover of the disconnect switch.

Refer to the field wiring diagrams in the outdoor unit Intercon-
necting Wiring Booklet for unit power requirements. The blow-
er motor is three-phase on all units but voltage rating may be
200, 230 or 460 volts. Select wire sizes and circuit fusing by
referring to the field wiring diagrams and Table 2. Field wiring
diagrams for accessories are shipped with the accessory.
CAUTION: Use copper conductors only. Unit terminals
are not designed for use with aluminum conductors. Use
of improper wiring materials can result in equipment
damage.
Ground the unit according to local codes and provide flexible
conduit if codes require and/or if vibration transmission may
cause noise problems.
WARNING: Open electrical disconnect switch before ser-
vicing. All parts of this product capable of conducting
electrical current are grounded. If grounding wires,
screws, straps, clips, nuts or washers used to complete a
path to ground are removed for any reason, they must be
replaced and properly grounded. Failure to observe these
points may result in personal injury or death due to elec-
trical shock.

Provide supply power to the outdoor unit as described in the
outdoor unit Interconnecting Wiring and Installer’s Guide.

Low Voltage Wiring
Mount the indoor thermostat in accordance with the ther-
mostat or outdoor unit installation instructions. Color coded,
weatherproof wiring should be installed according to the field
wiring diagram provided with the outdoor unit.

Unit Characteristics Indoor Fan Motor
Unit Model Electrical Voltage No. HP Speed
Number Characteristics Utilization Range Req’d. (EA.) (RPM) FLA

BWH180B3 200/230/60/3 180-254 1 3 1725 9.0/8.8
BWV180B3

BWH180B4 460/60/3 414-506 1 3 1725 4.4

BWV180B4
BWH240B3
BWV240B3

200/230/60/3 180-254 1725 15.2

BWH240B4 460/60/3 415-506 1 5 1725 6.6
BWV240B4

page 6



Disconnect
Switch

(by others)

Thermostat I I Disconnect
Switch

(by others)

FIELD WIRING WHEN USED WITH A BTA OUTDOOR COOLING UNIT:
A 6 power wires, line voltage
B 3 power wires, line voltage for blower coil, no electric heat

6 power wires, line voltage for blower coil and electric heat
3 power wires, line voltage for blower coil and electric heat with single point power kit

C Cooling only Thermostat, 7 wires, 24 volt
Electric and relay BAY24X042, add 2 wires, 24 volt

D 5 wires, 24 volt

NOTES

1 Wiring shown with dash lines is to be furnished and installed by the customer All customer-supplied w=ring must be copper only and must conlorm to NEC and local electncoI codes,
Codes may require line of sight between disconnect sw=lch and unit.

2. Field wiring for specific combinations of edu=pment be found in eTA-W-1

Figure 7 Typical Electrical Connections by Customer for a BTA180,240C with a BWV/BWH180,240B
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SEPARATE
LOCAL

GROUND_sEE DTAIDO

SEPARATEPOWERSUPPLYf=’OUTDOORSECT’ONpE

BAY4X042

THERMOSTAT
SUBDA BAYE8XI84

CODES NOTES

JUNCT{0N S0X

E 2,384

NOTES:

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

2. BE SURE POWER SUPPLY AGNES WITH EQUIPMENT NAMEPLATE.

3 POWER WIRING AND GROUNDING OF EQUIPMENT MUST COMPLY WITH LOCAL

CODES.

4. SEE HEATER WIRING DIAGRAM FOR TOTAL LINE CURRENT OF HEATER.

5. NUMBERS REFER TO TERMINALS OF POLARIZED PLUGS FURNISHED WITH HEATERS

THAT HAVE OUTDOOR THERMOSTATS. CUT OFF PLUGS. AND CONNECT LEADS AS
SHOWN

6 QUANTITY OF LEADS VARIES FROM NONE (NO OUTDOOFI THERMOSTATS) TO SIX

(THREE OUTDOOR THERMOSTATS). DEPENDING ON HEATER MODEL. SEE HEATER

WIRING DIAGRAM.

7. QUANTITY OF CONDUCTORS VARIES FROM 3 TO DEPENDING ON HEATER MODEL

From Dwg. 21C720257 Rev. 0

Figure 8 Typical Interconnecting Wiring for a BTAI80,240C with a BWV/BWH180,240B
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Switch
(by others) Thermostat

I

Disconnect
Switch

(by others]

FIELD WIRING WHEN USED WITH A BWA OUTDOOR HEAT PUMP:
A 6 power wires, line voltage
B 3 power lines, line voltage for standard blower coil, no electric heat

6 power wires, line voltage for blower coil and electric heat
3 power wires, line voltage for blower coil and electric heat with single point power kit

C Heat/Cool Thermostat: 8 wires, 24 volts
Electric Heat: Add 2 additional wires, 24 volt

D 6 wires, 24 volt

NOTES:

1. Wldng shown with dash lines is to be furnlshed and Installed by the customer. All customer supplled must be copper only and must conform to NEC and locl electrkl
codes. Codes may require line of sight between disconnect switch and unit.

2. Field Wiring for specific combinations of equipment be found in BWA-IW-1.

3. If outdoor thermostats used 2 wires, 24 volt required per stage of eeclri heat. Wires connected from the O.D.T, to heater control box in the air handler.

Figure 9 Electrical Connections by Customer for BWA180,240C with a BWV/BWH180,240B
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FIELD WIRING DIAGRAM FOR BWA180,240C
WITH BWH,BWV B AIR HANDLERS AND SUPPLEMENTARY HEATERS

GROUNDING

INTl,,R_- COMPONENT WIRING

CODES 240C

POWER {LOCAL COOFS

OUTDOOR

CONTROL

N.E.C,

JUNCTION

NOTES:

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

2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT NAMEPLATE.

3. POWER WIRING GROUNDING OF EQUIPMENT MUST COMPLY WITH LOCAL

CODES.

4. SEE HEATER WIRING DIAGRAM FOR TOTAL LINE CURRENT OF HEATER,

5. NMBERS REFER TO TERMINALS OF POLARIZED PLUGS FURNISHED WITH HEATERS

THAT HAVE OUTDOO THERMOSTATS. CUT OFF PLUGS, AND CONNECT LEADS AS
SHOWN,

6. QUANTITY OF LEADS VARIES FROM NONE (NO OUTDOOR THERMOSTATS) TO SIX

HREE OUTDOOR THERMOSTATS), DEPENDING ON HEATER MODEL. SEE HEATER
WIRING DIAGRAM.

7. WIRING TO TERMINALS "RX’" AND "’RX" MUST BE SEPARATED FROM OTHER LOW
VOLTAGE WIRING TO PREVENT INTERCONNECTION OF SEPARATE N,E.C. CLASS LOW

VOLTAGE CIRCUITS. N.E.C. CLASS WIRING MAY BE USED FOR THIS PURPOSE.

QUANTITY OF CONDUCTORS VARIES FROM TO 9, DEPENDING ON HEATER MODEL.

From Dwg. 21C719895 Rev. 0

Figure 10 Typical Interconnecting Wiring for BWA with BWV/BWH Air Handler, Thermostat, and
Electric Heat
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Filters

Turn unit disconnect switch to OFF position, open filter access
door (either side of unit) and remove filters. Filters must be
replaced once unit is checked for proper operation.

CAUTION: Do not operate the unit without filters in
place.

Installation Checklist

Checkout Procedure

Complete the "Installation Checklist" at the end ofthis manual
once installation is accomplished. All operational checks (unit
running) must be made after the outdoor unit is installed and
system interconnection is complete. Refer to the outdoor unit
installation instructions for operational checkout procedure.

Complete this checklist once the unit is installed to verify that all recommended procedures have been accomplished
before starting the system. Operational check cannot be performed until the outdoor unit is installed and system
interconnection is complete.

[] Open unit electrical power disconnect switch.

[] Inspect all field wiring connections (including electric heaters if used). All connections should be clean, tight and
electrically insulated.

[] Inspect unit ground connection(s). Grounds must comply with all applicable codes.

[] Inspect unit suspension arrangement (if used). Unit position must be secure. Remove any tools or debris found in or
near the unit.

[] Inspect duct outlets. Outlets must be unrestricted.
[] Inspect unit drain lines. Pipe connections must be tight and drain line unrestricted (check with water).
[] Check Positioning of secondary drain pan (if used).
[] Inspect for proper filters securely installed. All cabinet panels must be secured.
[] Check for proper belt tension and pulley adjustment.

page



The Trane Company
Light Commercia/ Unitary Division
Guthrie Highway
Clarksville, TN 37040

Technical Literature Printed in U.S.A.
P.I.



 ’ IIME BTA-M-IA

OPERATION MAIN7"ENANCE GUIDE

Models:
BTA090C-L
BTA120C-L
BTA180C-L
BTA240C-L
BTA090C-M
BTA120C-M
BTA180C-M
BTA240C-M

Split System Cooling

Library Service Literature

Product Section Unitary
Product Split System
Model BTA
Literature Type Oper./Maint.
Sequence 1A
Date March 1986
File No. SV-UN-S/S-BTA-M-IA 3/86
Supersedes BTA-M-I 7/85

MODELS BWH,BWV240B

MODELS BTA090,120C

MODELS BWE090,120C

Since The Trane Company has policy of continuous
product improvemem, it the right to change
specifications and design without notice. The irmtallation
and servicing of the equipment referred to in thia booklet
should be done by qualified, experienced technicians.

(C)American Standard Inc. 1986

MODELS BTA180,240C

22-5307-1
Dwg.No. A723711 P01

2nd Printing 1986



Unit Model Number Description
Trane LCUD products are identified by s multiple-character
model number that precisely identifies s 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 specif-
ic unit.

ALWAYS "B"

1

PRODUCT TYPE
TA SPLIT SYSTEM COOLING,

OUTDOOR UNIT
WE SPLIT SYSTEM COOLING

OR HEAT PUMP,
CONVERTIBLE INDOOR UNIT

WV SPLIT SYSTEM COOLING
OR HEAT PUMP,
VERTICAL INDOOR UNIT

WH SPUT SYSTEM COOLING
OR HEAT PUMP,
HORIZONTAL INDOOR UNIT

LCUD UNIT MODEL NOMENCLATURE
2 3 4 5 6 7 8 9 10

T A 1 2 0 C 3 0 0

COOLING CAPACITY (MBH)

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

MAJOR DESIGN SEQUENCE

11 12

L A

SERVICE
DIGIT

,MINOR DESIGN
SEQUENCE

--SECONDARY CAPACITY AND/OR
FACTORY INSTALLED OPTIONS

00- NOT USED

ELECTRICAL CHARACTERISTICS

1 200-230/0/1
3 200-230/60/3
4 460160/3

General Information
Note: "Warnings"and "’Cautio"appearatappropriateplacesin
this manual. Yourpersonalsefeyand proper operation ofthis
machine require you follow them carefully. The Trane Com-
panyassumesnoliability forinstallationsorservicingperformedby
unqualifiedpePJonnel.

Literature Change History
BTA-M-1A (March 1986)
Revised manual for models carrying CSA Certification.

Sequence Of Operationm
GENERAL
Operation of the unit heating and cooling cycles is controlled by
the position of the system switch on the roomthermostat. Once
the system switch is placed in either the HEAT or COOL posi-

tion, unit operation is automatic. Anautomatic changeoverther-’’
mostat when in the AUTO position automatically changes to
heat or cool with sufficient room temperature change.



Evaporator Fan
evaporator fan is controlled by an ON/AUTO switch on the
thermostat. With the switch positioned at AUTO and the

operating in the cooling mode, fan operation coincides with
e thermostat calling for cooling. When the fan switch is posi-
ned at ON, fan operation is continuous.

COOLING MODE
With the room thermostat system switch positioned at COOL
and the fan switch at AUTO, the compressor contactor ener-
gizes on a call for cooling. Whenthe contacts ofthe compressor
contactor close, operation of the compressor and condenser
fan begins.

The evaporatorfan contactor also energizes on a call for cooling
and initiates evaporator fan operation.

Note: With the thermostat fan switch in the ON position, the
evaporatorfan will operate continuously, regardless ofcompressor
or condenser fan operation.

Maintenance

SAFETY CONTROLS
Winding Thermostat
The winding thermostats are placed within the windings of the
compressor, condenser and evaporator motors. They are
designed to stop motor operation if the temperature of the
motor rises excessively. Control reset is automatic after the
thermostat has cooled sufficiently to close its contacts.

High Pressure Relief
The compressor is provided with an internal pressure relief
valve that automatically vents hot gas on the winding ther-
mostat when excessive pressures are experienced. Com-
pressor operation will cease until the winding thermostat cools
and resets its contacts.

Overloads
The compressor is protected from overload current damage by
internal thermal overload devices. All condenser and evap-
orator fan motors contain overload protectors.

Perform all of the indicated maintenance procedures at the
intervals scheduled. This will prolong the life of the unit and
reduce the possibility of costly equipment failure.

Monthly
Conduct the following maintenance inspections once per

NING: OPEN AND LOCK UNIT DISCONNECT TO
ENT INJURYOR DEATH FROM ELECTRICALSHOCK

’R CONTACT WITH MOVING PARTS.

nspect air filters and clean if necessary.
[] Check unit wiring to be sure all connections are tight and that

the wiring insulation is intact.

[] Check drain pans and condensate piping to insure they are
free of obstacles.

[] Manually rotate the condenserfan to insure proper operation.
Inspect the fan mounting hardware for tightness.

[]Inspect the evaporator and condenser coils for dirt and
debris. If the coils appear dirty, clean them.

[] With the unit operating in the cooling mode, check the suction
and discharge pressures and compare them with the values
provided in "Pressure Curve". Record these readings on the
"Maintenance Log".

[] Observe evaporator fan operation and correct any unusual or
excessive vibration. Clean blower wheels as needed.

Annually
The following maintenance procedures must be performed at
the beginning of each cooling season to insure efficient unit
operation.

WARNING: OPEN AND LOCK UNIT DISCONNECT TO
PREVENT INJURY OR DEATH FROM ELECTRICALSHOCK
OR CONTACTWITH MOVING PARTS.
[] Perform all of the monthly maintenance inspections.
[] With the unit operating, check unit superheat and record the

reading in the "Maintenance Log".
[] Remove any accumulation of dust and/or dirt from the unit

casing.
[] Remove corrosion from any surface and repaint. Check the

gasket around the control panel doorto be sure it fits correctly
and is in good condition to prevent water leakage.

[] Inspect the evaporator fan belt. If it is worn or frayed, replace
it.

[] Inspect the control panel wiring to insure that all connections
are tight and that the insulation is intact.

[] Lubricate the evaporator fan motor bearings with a non-
detergent, 20-weight oil. (To insure good beadng lubrication,
condenser fan motor bearings should be lubricated once
every six months). Note: Some motors are permanently lubri-
cated.

[] Check all refrigerant piping and fittings for leaks.



Maintenance Log

DATE

EVAPORATOR

AMBIENT ENTERING AIR
TEMP. DRY WET

(F) BULB BULB

COMPRESSOR SUPERHEAT
SUCTION DISCHARGE CIRCUIT
PRESS. PRESS. NO. (F)

SUBCOOUNG
CIRCUIT
NO. (F)

NOTES:
1. Perform each inoection once per month (dudng cooling season) while unit is operating.

Troubleshooting Chart Probable Cause

System Fault

REFRIGERANT CIRCUIT

Head Pressure Too High

Head Pressure Too Low

Suction Pressure Too High

Suction Pressure Too Low

Liquid Rufrig. Floodback (’rxv)

Liquid Refrig. Floodback (Cap. Tube)

I.D. Coil Frosting

Compressor Runa Inadequate or
No Cooling/Htg.

ELECTRICAL

Compressor & O.D. Fan Won’t Start

Compressor Will Not Start But
O.D. Fan Runs

O.D. Fan Won’t Start

Compressor Hums But Won’t Start

Compre Short Cycles

I.D. Blower Won’t Start

Comp. Runs Continuously

The Trane Company
Light Commercial Unitary Division
Guthrie Highway
Clarksville, TN 37040 Technical Literature Printed in USA

P.I.



M.ETA AIR
SUBMITTAL SCHEDULE

BMITTED BY: Hof/an & }Ioff, Inc. DATE: 12/4/86
OOECT NAME & LOCATION P,eolace’Air Condltiortin Svsta. New IRve & I.ICuARCHITECT: ENGINEER:

CONTRACTOR: "I<n.,rr, P1,,hlnp & Htn C=. CONTR. P.O. NO. 3312

Area
Served

TC-910

TC-910

TC-910

TC-910

0

24

24z2

Qty. C.F.M. Accessories/Remarks
2 OBD, T-Bar,. 2’x2’

3 OBD

3 OBD,

METAL INDUSTRIES, INC. M*I CLEARWATER, FLORIDA





AIR OISTRIBUTION SUBMITTAL

RIS

RIL

R2S

R2L

SC

RC-A

RCoR

RC -C

RL

R3S

R3-A

$4

R4-C

R4-O

R4-E

"S" PREFIX SQUARE SHAPE.
"R" PREFIX RECTANGLE SHAPE.
ALL AIR PATTERNS ARE IN

" INCREMENTS.
NOTE; SPECIFY "X" DIMENSION.

OVERALL PANEL. T-BAR SPACING- ’;’
(SEE NOTE 7)

/ D5 DAMPER --"-,.-: I
_

NOTE

NOTE S:
I. CONSTRUCTION: FRAME OF ALUMINUM MATERIAL .055.
BLADES OF ALUMINUM MATERIAL .050 THICKNESS.

::>.FINISH: SATIN ALUMINUM ENAMEL.
3. MOUNTING: DIFFUSER CORE REMOVABLE FOR CON-
CEALED MTG. BY RELEASING SPRING-LOADED CORE
LATCHES (4 PER UNIT)-NO TOOLS REQUIRED.

4. DAMPER: MODEL D’5 ODD FURNISHED WHEN SPECIFIED.
(SEE DWG. N0.6002.) DAMPER SNAPS INTO DIFFUSER
COLLAR THROUGH FACE-NO TOOLS REQUIRED.

5.DUCT FABRICATION: DIFFUSER NECK DIM. VARY SLIGHTLY,
THEREFORE DUCTS MUST BE FABRICATED TO SPECIFIED
NOMINAL SIZE, I.E., 9"X9" NECK SPECIFIED-DUCT D.
9"X9." SERIES .5000 UNITS ARE MOUNTED WITH DUCT
OUTSDE OF NECK.

6. DIMENSION INDICATES: DISTANCE TO BOTTOM OF
DUCT SHOULD BE MAINTAINED AS CLOSELY AS
POSSIBLE.

7. DIFFUSER NECK: MUST RE 6" LESS
THAN SPECIFIED T-BAR MODULE SIZE.

8. MAX. SIZE 42"X 42"FOR 48"X 48" TILE SIZE
MN, SIZE 6"X 6" FOR 12"X 12" TILE SIZE.

’IV ETA AIRI- (R) ."

Aluminum Air [3iatribution Producti

SERIES 5000
MODEL M-6

DIRECTIONAL AIR DIFFUSER

[FI-80B DAPER

|I JG
12 FEB 1970

CHK’D. IY: KR
DWG, NO. I0t0- 2

JO NAME:

LOCATION:

ARCHITECT:

ENGINEER:

CONTRACTOR:

SUBMITT[D BY:

METAL*AIRE (R) METAl. INOUBTRI|B, INC., Clear’wal;er,. Florida





AIR DISTRIBUTION SUBMITTAL

NOTES:
I. CONSTRUCTION: FRAME OF HEAVY DUTY EXTRUDED ALUMINUM MATERIAL .045 THICKNESS.DEFLECTING BARS OF EXTRUDED ALUMINUM MATERIAL .160 TAPPERED TO A SEMI-AIR-FOIL SHAPE.2. FINI__.: SATIN ALUMINUM ENAMEL.
3. MOUNTING UNIIMOUNTING SCREWS FURNISHED.
4. ---"’-:OPI:#D BLADE DAMPER FURNISHED WHEN SPECIFIED. FOR DETAILS OF DAMPERON--’-UCTION;EE DRAWING NO. 6005.
,5. FRAM__..__E: GASKETED TO PREVENT AIR LEAKAGE AND MINIMIZE SMUDGING.
6. DUCT FABRICATION: UNIT COLLAR OR NECK DIMENSIONS VARY SUGHTLY, THEREFORE DUCTS MUSTBE FABRICATED TO SPECIFIED NOMINAL SIZE, I.E., 14X6 SPECIFIED, DUCT I.D. 14"X6:

MODEL V4004 OR V4004D
DOUBLE DEFLECTION
SI)EWALL SUPPLY

r-] MOO(L V4004 (GRILLE DAMP(R

.WN BY: JG CHK’D. |Y: KR





AIR DISTRIBUTION SUBMITTAL

I’& (WI.II:N $PEcJJrlED

LISTED
SIZE

l IPEClFIED
DUCT SIZE
[OUALS
LISTED
IZ[

BY

O[RTOR
($NI:WDlilVR UT

NOTES:
I. i7.T.0: FHAME OF .O40 ALUMINUM MATERIAL. BLADE8 OF ,032 ALUMINUM MATERIAL.FRAMES RE 1-PIECE CONBTRUCTION
THRU S]. 14"X 14% SIZES ABOVE 14"XI4" HAVE HEAVY-DUTY EXTRUDED ALUMINUM FRAMES.2. FINISH ;ATIN ALUMINUM ENAMEL.

3. MOUNTJNG: UNIT MOUNTING SCREWS FURNISHED.
4. DAMPER: OPPOSED BLADE DAMPER FURNISHED WHEN SiED. FOR DETAILS OF DAMPERCGNSTRUCTION SEE DRAWING NO. 6006-1.
5. FRAMER: GASKETED TO PREVENT AIR LEAKAGE AND MINIMIZE SMUDGING.6. DUCT FABRICATION: UNIT COLLAR OR NECK DIMENSIONS VARY SLIGHTLY, THEREFOREDUCTS MUST BE FABRICATEO TO SPEC!FED NOMINAL SIZE I.E. 14"X6" SPECIFIED,DUCT I.D. 14"X6"

MODEL LS3 OR LSSD
CURVED BLADE SUPPLY

[] MODL LS3 (GRILLE-NO DAMPER

lll0 t.$3D (,El[GIST[R-WITH DAMPE.

DRAWN BY: JE.W. ICHK’D" BY: E.MCA
DATE: 8/16183 DWG. NO. 4136

ARCHITECT:

ENGINEER:

CONTIACTOIE.

SUIMITTID BY:

METAL*AIRE (R) MET,t. IIlTlll. IN,, CleerweeP.




