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OPERATION/MAINTENANCE GUIDE

Models:

BTC024C100B
BTCO30C100B
BTCO36C100B,C300B,C400B

Since The Trane Company has a policy of continuous
product improvement, it reserves the right to change
specifications and design without notice. The installation
and servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians.

©American Standard Inc. 1985

Single Package U.nit
2,2-1/2, 3 Ton

Library Service Literature
Product Section Unitary
Product Rooftop Air Conditioning
Model BTC
Literature Type Operation/Maintenance
Sequence 4
Date August 1985
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MODEL NOMENCLATURE

B TC 03 Cc

ot o s

ALWAYS ““B”"

PRODUCT TYPE
COOLING, PACKAGED

COOLING CAPACITY

DESIGN SEQUENCE

Operation

s

1 0 B A

SERVICE
DIGIT

MINOR DESIGN
SEQUENCE

SECONDARY CAPACITY AND/OR
FACTORY INSTALLED OPTIONS HEAT
00 =PACKED STOCK,

NO OPTIONS

UNIT VOLTAGE

1 =230/60/1
3 =200-230/60/3
4 =460/60/3

Unit operation is controlled by the remote room ther-
mostat. Once the thermostat is placed in the ‘'Cool’’ posi-
tion, unit operation is automatic.

A fan switch on the thermostat also provides for continu-
ous operation of the evaporator fan if desired. This is the
“’On’’ position. With the fan switch in the **Auto’’ position,
the fan will operate with the cooling cycle.

COOLING

On a call for cooling the compressor contactor and evap-
orator fan contactor are energized. The contacts of the
compressor contactor close and bring on the compressor
and the condenser fan motor. At the same time the evap-
orator fan contactor closes its contacts to start the evap-
orator fan.

When the thermostat determines that further cooling is not
required the contactors are de-energized.

SHORT DURATION SHUTDOWN

To shut down the unit for a brief period of time, turn the
thermostat system switch to “‘Off”" and place the fan
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switch in the “Auto’’ position. Leave the system discon-
nect switch closed to keep the compressor crankcase heat-
er energized.

HEATING

Accessory electric heaters installed with this equipment
would operate off the heating contact of a heating/cooling
thermostat. A call for heat will energize a set of sequencers
which are timed to close the electrical circuit to each heater
at approximately 18 second intervals. However there is an
initial 35 seconds before the first contact of each sequence
closes. This circuit will not close unless the indoor blower
relay has closed. Each heater is protected both by a tem-
perature limiting device and separate fuses in each heater
bank.

This control system eliminates the possibility of all heaters
being energized at the same time and therefore reduces the
high initial current draw.




Maintenance

Perform the following inspection and service routine at the
beginning of each COOLING SEASON:

1. Clean the condenser coil by hosing with cold water. Do
not use hot water. This could cause excessive coil pres-
sures.

2. Remove any accumulation of dust and dirt from the unit
casing.

3. Clean or replace the air filters.

4. Inspect the control panel wiring to make sure connec-
tions are tight and insulation is intact.

5. Inspect the condensate drain pan and condensate pip-
ing to make sure they are clear and will carry away all water.

MONTHLY INSPECTIONS

It is recommended that the following inspections be per-
formed once a month.

1. Clean or replace the air filters.

2. Inspect and clean, if necessary, the condensate drain
pan and drain connections.

3. Inspect the condenser coil for foreign material. If dirty,
clean with a stream of cold water, an air jet or a vacuum
cleaner. DO NOT use hot water or steam which can cause
high pressures within the refrigerant system.

MAINTENANCE PRECAUTION

During certain routine maintenance and unit servicing pro-
cedures, it will be necessary to open the unit electrical
disconnect switch. When this switch is opened, power to
the compressor crankcase heater is interrupted. Before
operating the unit on a COOLING CYCLE and if the discon-
nect switch HAS BEEN OPEN FOR MORE THAN TWO
HOURS, do the following as a safeguard against damaging
the compressor bearings:

1. Set the thermostat system switch at "'Off.”
2. Close the unit disconnect switch.

3. Wait 8 hours before resetting the thermostat system
switch to ““COOL"* and operating the unit.

SAFETY CONTROLS

Internal overload protectors are provided on the condenser
and evaporator motors.

All units are fully protected against the following abnormal
operating conditions:

Locked rotor current draw.

. Sustained high current draw.

. Excessive heat buildup.

. High discharge pressure.

. Loss of refrigerant charge.

. Excessive cycling on safety controls.

The compressors are equipped with acombination winding
thermostat/current overload. An internal pressure relief is
also provided.

An internal winding thermostat senses the temperature of
the motor windings. If inadequate cooling causes the wind-
ing temperature to exceed this thermostat’s setting, the
compressor motor is stopped. The thermostat will reset
automatically after motor winding temperature falls to a
safe level. The reset time will vary from 15 to 45 minutes.

Operating on an excessively high suction and discharge
pressure differential, an internal pressure relief valve will
open allowing discharge gas to pass over the winding ther-
mostat. The winding thermostat will sense the presence of
hot gas and stop the compressor. The pressure relief valve
will reset automatically when the pressure differential is
again normal. However, the compressor will not restart
until the winding thermostat has cooled sufficiently.

OGO D WN =
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PRESSURE CURVE — BTC024C-B
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OUTDOOR TEMPERATURE (°F)

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55°F.

AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP. — OUTDOOR TEMP. — HEAD AND SUCTION PRESSURES.
LOCATE OUTDOOR TEMP. ® LOCATE INDOOR WET BULB @ FIND INTERSECTION OF OD TEMP. & ID W.B. ® READ HEAD OR SUCTION PRESSURE IN LEFT-
HAND COLUMN @ (SELECT PROPER INDOOR CFM)

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

EXAMPLE: ® OUTDOOR TEMP. 85°F., @ INDOOR WET BULB 67°F.,
® HEAD PRESSURE @ 800 CFM = 230 PSIG ®
® SUCTION PRESSURE @ 800 CFM = 80 PSIG &
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PRESSURE CURVE — BTC030C-B
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COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55°F.
AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP. — OUTDOOR TEMP. — HEAD AND SUCTION PRESSURES.

LOCATE OUTDOOR TEMP. ® LOCATE INDOOR WET BULB @ FIND INTERSECTION OF OD TEMP. & ID W.B. ® READ HEAD OR SUCTION PRESSURE IN LEFT-
HAND COLUMN ® (SELECT PROPER INDOOR CFM)

ACTUAL HEAD PRESSURE SHOULD BE +

10 PSIG OF CHART

SUCTION PRESSURE SHOULD BE =+ 3 PSIG OF CHART
EXAMPLE: ® OUTDOOR TEMP. 85°F., @ INDOOR WET BULB 67°F.,

® HEAD PRESSURE @ 1000 CFM = 220 PSIG ®
® SUCTION PRESSURE @ 1000 CFM = 76 PSIG ®

(J1 From Dwg. 21C135394 Rev. 1
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PRESSURE CURVE — BTC036C-B
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COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55°F.

AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP. — OUTDOOR TEMP. — HEAD AND SUCTION PRESSURES.
LOCATE OUTDOOR TEMP. ® LOCATE INDOOR WET BULB @ FIND INTERSECTION OF OD TEMP. & ID W.B. ® READ HEAD OR SUCTION PRESSURE IN LEFT-
HAND COLUMN @® (SELECT PROPER INDOOR CFM)

ACTUAL HEAD PRESSURE SHOULD BE =+ 10 PSIG OF CHART
SUCTION PRESSURE SHOULD BE + 3 PSIG OF CHART

EXAMPLE: ® OUTDOOR TEMP. 85°F., @ INDOOR WET BULB 67°F.,
® HEAD PRESSURE @ 1200 CFM = 230 PSIG ®
® SUCTION PRESSURE @ 1200 CFM = 75 PSIG ®
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TROUBLESHOOTING CHART — WHAT TO CHECK

SYSTEM FAULTS

REFRIGERANT CIRCUIT

Liquid Pressure Too High

©

Liquid Pressure Too Low

Suction Pressure Too High

Suction Pressure Too Low

Liquid Refrig. Floodback TXV System

Liquid Refrig. Floodback Capillary Tube System

@ v | w»vw|o v

1.. Coil Frosting

Compressor Runs Inadequate or No Cooling

ELECTRICAL

Compressor & 0.D. Fan Do Not Start

Compressor Will Not Start But 0.D. Fan Runs

0.D. Fan Won't Start

Compressor Hums But Won't Start

Compressor Cycles on IOL

VU0 O 1D

1.D. Blower Won't Start

»w| v | v |V |V |vo©

P Primary Causes S Secondary Causes
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OPERATION/MAINTENANCE GUIDE

Electric/Electric Rooftop
Library Service Literature
Product Section Unitary ‘
Product Rooftop - Lt. Comm. Single-Zone |
Model ' BTC |
Literature Type Oper. - Main. |
Sequence 1€
Date Septenmber 1986
File No. SV-UN-RT-BTC-M-1C 9/86 |
Supersedes BTC-M-1B 5/86 |

@® Midrange
Single-Zone Rooftop
Air Conditioners

BTC 130, 170 and 200

Models: BTC 100G thru 200G

Since The Trane Company has a policy of continuous

product improvement, it reserves the right to change

specifications and design without notice. The installation 2 2 _— 5 3 0 l- l
and servicing of the equipment referred to in this booklet

should be done by qualified, experienced technicians. 4 th P r i n t i n q l 9 8 6
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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 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.

Model Number: BIE B8 ..3&d __. 808
Digit Number: l 2,3 4,5,6 78 9,10 11 12

Digit 1
Always "B"

Digits 2,3
Product Type
TC = Cooling, Packaged

Digits 4,5,6
Cooling Capacity (MBH)

100 MBH = 8.5 Tons
130 MBH = 11 Tons
170 MBH = 14.5 Tons
200 MBH = 17 Tons
Digit 7

Major Design Sequence

Digit 8
Electrical Characteristics

1 = 200-230/60/1
3 = 200-230/60/3
4 = 460/60/3
W = 575/60/3

'Digits 9,10
Secondary Capacity And/Or
Factory Installed Options Heat

LO = Low Heat (Gas or Elect.), No Factory
Installed Options

HO = High Heat, No Factory-Installed Economizer

HA = High Heat, Factory-Installed Economizer

Digit 11

Minor Design Sequence

Digit 12
Service Digit

BTC-M-1C
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Operation

Note: "Warnings and "Cautions" appear at appropriate places in this
instruction manual. Your personal safety and the proper operation of this
machine require that you follow them carefully. The Trane Company assumes no
11abi1ity for installations or servicing performed by unqualified personnel.

Literature Change
History

BTC-M-1A (December 1985)
Revised manual to incorporate new filter sizes.

BTC-M-1B (May 1986)

Revised manual to incorporate new condenser coil, compressors (BTC130),
new evaporator coil, and evaporator motor (BTC100).

BTC-M-1C (September 1986)
Revised to incorporate design changes.

Operation
General

Operation of unit cooling cycles is governed by the position of the system
switch on the room thermostat. Once the system switch is placed in the COOL
position, unit operation is automatic. Notice that the BTC 100 units provide a
single stage of cooling, while BTC 130, 170, and 200 units supply two stages of
cooling.

A fan switch on the thermostat can be placed in either ON or AUTO. Fan
operation is continuous with the switch set at ON; with the switch in AUTO,
operation of the evaporator/furnace fan coincides with unit heating or cooling
functions.

Cooling Mode
BTC 100 Units

With the room thermostat system switch positioned at COOL and the fan switch
adjusted to AUTO, the compressor contactor energizes on a call for cooling.
When the contacts of the compressor contactor close, operation of the
compressor begins. The evaporator fan contactor also energizes on a call for
cooling and initiates evaporator fan operation.

BTC-M-1C 4




Note:

BTC100G3004A4A)

For units with llth and 12th digits in model number of AA or BA (Example:

With the thermostat fan switch in the ON position, the evaporator fan will run

automatically, regardless of compressor or condenser fan operation.

BTC 100

units are equipped with two condenser fans, and the operation of these fans is

controlled by a fan limit sensor (FL).

out settings.

fans will operate.

Table 1
Control Setting

See Table 1 for sensor cut-in and cut-
As long as the outdoor temperature is above 70 F, both condenser

Should the outdoor temperature fall below 65 F,
only one condenser fan will operate.

Model Control Cut-In Point Cut-Out Point
BTC 100 S
Bigh Pressure 345 + 10 psig 425 + 10 psig
Condenser Fan
Limit Sensor 70 F 65 F
(PL)
BTC 130
thru 200 Low Pressure 20 + 5 psig

High Pressure
Condenser Fan
Limit Sensors

FL 1 .

345 10 psig

425 3 10 peig

FL 2

60 F
70 F

Note: For units with 11lth and 12th digits in model number of BB, CA or DA.

With the thermostat fan switch in the ON position, the evaporator fan will
run automatically, regardless of compressor or condenser fan operation.
BTC 100 units are equipped with two condenser fans, and the operation of

these fans is controlled by a fan limit sensor
sensor cut-in and cut-out settings.

above 65 F,both condenser fans will operate.
only one condenser fan will operate.

fall below 55 F,

Table 2
Control Setting

(FL).

See Table 2 for
As long as the outdoor temperature is

Should the outdoor temperature

Model Control Cut-In Point Cut-Out Point
BTC 100 ‘ Low Pressure 20 £ 5 psig S -5 peig .
High Pressure 345 + 10 psig 425 4 10 psig
—Coidenser Tan
Limit Sensor 65 F 55«F
(FL)
BTC “130
thru 200 Low Pressure 20 £ 5 pgig S Z:Sapgig =
High Pressure 345 + 10 psig 425 + 10 psig |
‘ Condenser Fan
Limit Sensor 65 F 55 F
S BTC-M-1C
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Economizer Operation '

An illustrated sequence of operation for single-compressor units (BYC 100) is
found in Figure 1.

Figure 1 THERMOSTAT CALLS
Economizer FOR FIRST STAGE

Operation for —

Single~Compressor v

BTC OUTSIDE AIR CONDITIONS |
Units ( 100 OUTSIDE AIR BELOW ENTHALPY CONTROL mm"s“
Units) CONDITIONS ABOVE SET POINT. BUT ABOVE 50 F BELOW 50°F.
ENTHALPY CONTROL
SET POINT
ECONOMIZER OPERATION ONLY
MIXED AIR BULB ATTEMPTS COMPRESSOR IS |
MECHANICAL COOLING TO MAINTAIN 60 F DISCHARGE LOCKED OUT.
STARTS. O'A DAMPERS AIR FROM EVAPORATOR COIL *
AT MIN. POSITION
ECONOMIZER =
CONDITIONED SPACE [ IS ADDITIONAL COOLING ] OPERATION OMLY
LOAD IS PICKED UP REQUIRED? MIXED AIR BULB
BY MECHANICAL I MAINTAINS 80 F
COOLING. DISCHARGE AIR
FROM EVAPORATOR
COIL *
THERMOSTAT FIRST VE_E_] NO
STAGE IS SATISFIED.
COMPRESSOR SHUTS CONDITIONED SPACE
DOWN LOAD IS PICKED UP
BY ECONOMIZER
OPERATION
[THERMOSTAT CALLS
FOR SECOND STAGE
COOLING THERMOSTAT FIRST
STAGE IS SATISFIED.
l ECONOMIZER SHUTS
DOWN
MECHANICAL COOLING
STARTS. O A DAMPER
GOES TO MIN. POSITION
CONDITIONED SPACE LOAD
PICKED UP BY MECHANICAL
COOLING CONDITIONED SPACE
LOAD IS PICKED UP BY
ECONOMIZER
THERMOSTAT SECOND l
STAGE IS SATISFIED.
MECHANICAL COOLING THERMOSTAT FIRST
SHUTS DOWN STAGE IS SATISFIED.
ECONOMIZER SHUTS
DOWN.

*58 F for BTC1l00G-D Units.

BTC 130, 170 and 200 Units

BTC 130, 170 and 200 units are equipped with dual compressors, each with its
own refrigerant circuit. Two-stage cooling operation is described below.

With the room thermostat system switch positioned at COOL and the fan switch
adjusted to AUTO, the evaporator fan energizes on a call for cooling. In
addition, the contactor of Compressor No. 1 also energizes through the safety

control circuit; as its contacts close, Compressor No. 1 and its refrigerant .
circuit energize.

| BTC-M-1C 6



If the demand for cooling is satisfied by the first compressor, then Compressor
No. 2 will not start. If the cooling demand cannot be satified by one
compressor, however, the safety control circuit through the second compressor
energizes both Compressor No. 2 and its refrigerant circuit. :

Note: For units with 11th and 12th digits in model number of AA or BA
(Example: BTC100 G300AA).

When Compressor No. 1 energizes, at least one - and as many as three -
Condenser Fan(s) wilIl also start; the actual nuber of fans which will
operate is dependent upon outdoor temperature. Whenever outdoor
temperature is below 60 F, Condenser Fan No. 3 will operate. As the
temperature rises to 65 F, Condenser Fan No. 3 will stop and Condenser
Fans 1 and 2 will begin operation. If the outdoor temperature

reaches 75 F, Fan No. 3 energizes and operates in conjunction with
Fans 1 and 2.

Note: For units with 11th and 12th digits in model number of BB, CA or DA.

When Compressor No. 1 energizes, at least one - and as many as three -
Condenser Fan(s) will also start; the actual number of fans which
will operate is dependent upon outdoor temperature. Whenever outdoor
temperature is below 55 F, Condenser Fan No. 3 will operate. As the
temperature rises to 65 F, Condenser Fans 1 and 2 will begin
operation also.

If low ambient cooling is required, a head pressure control device is needed to
regulate condenser airflow. Consult your local Trane Sales representative for
further information.

Once the demand for cooling is satisfied, the condenser fan (or fans) and
compressor(s) are de-energized.

Economizer Operation

An illustrated sequence of operation for dual-compressor units (BTC 130, 170
and 200) is found in Figure 2.

7 BTC-M-1C




Safety Controls

BTC 100 through 200 units are protected

operating conditions:

=
2.
3.
4.

5.

Locked rotor current draw.
Sustained high current draw.
Excessive motor heat build-up.
Low suction pressure.

High discharge pressure.

against the

following abnormal

The following paragraphs briefly describe the safety controls used to protect
the unit from the conditions outlined above. Refer to Table 1 for specific
control settings.

Compressor Thermal Overload Control

Each BTC compressor is equipped with a thermal overload control. If inadequate
cooling causes the winding temperature to exceed the setting of these
thermostats, compresssor motor operation is interrupted. Once motor winding
temperature falls to a safe level, the thermostats will automatically reset. A
typical reset period varies from 14 to 45 minutes.

BTC-M-1C 8




Figure 2
Economizer
Operation for
Dual-Compressor
Units (BTC 130
thru 200 Units)

THERMOSTAT CALLS
FOR FIRST STAGE
COOLING

|

f

OUTSIDE AIR

SET POINT

CONDITIONS ABOVE
ENTHALPY CONTROL

OUTSIDE AIR CONDITIONS
BELOW ENTHALPY CONTROL
SET POINT. BUT ABOVE 50 F

FIRST STAGE MECHANICAL
COOLING STARTS OA
DAMPERS AT MIN POSITION

ECONOMIZER OPERATION ONLY
MIXED AIR BULB ATTEMPTS TO
MAINTAIN 60 F DISCHARGE AIR
FROM EVAPORATOR CcOIL_*¥

i

IS ADDITIONAL
COOLING REQUIRED”?
T

YE*S

0

e

IS ADDITIONAL COOLING REQUIRED? |
T

i
YES [nO ]

l

OUTSIDE AIR CONDITIONS
BELOW 50 F

OUTSIDE AIR THERMOSTAT
HAS COMPRESSOR LOCKED
ouTt

THERMOSTAT CALLS

FOR SECOND STAGE
COOLING. NUMBER

ONE COMPRESSOR STARTS

THERMOSTAT CALLS CONDITIONED
FOR SECOND STAGE SPACE LOAD
COOLING SECOND IS PICKED UP
COMPRESSOR STARTS BY FIRST STAGE
‘ COMPRESSOR

CONDITIONED SPACE

THERMOSTAT FIRST
STAGE IS SATISFIED
NUMBER ONE COMP
SHUTS DOWN

LOAD IS PICKED UP
BY FIRST AND SECOND
STAGE COMPRESSORS

MIXED AIR CONTROL
MAINTAINS 60 F
DISCHARGE AIR FROM
THE EVAPORATOR

THERMOSTAT SECOND
STAGE IS SATISFIED
NUMBER TWO COMP
SHUTS DOWN

NOTES:

CONDITIONED SPACE
LOAD IS PICKED UP
BY FIRST STAGE
COMPRESSOR AND
ECONOMIZER

f

THERMOSTAT SECOND
STAGE IS SATISFIED
NUMBER ONE COMPRESSOR
SHUTS DOWN

CONDITIONED SPACE
LOAD IS PICKED UP
BY ECONOMIZER

THERMOSTAT FIRST STAGE
IS SATISFIED. ECONOMIZER
SHUTS DOWN

ECONOMIZER OPERATION
ONLY MIXED AIR BULB
MAINTAINS 60 F DISCHARGE
AIR FROM EVAPORATOR COIL¥|

CONDITIONED SPACE LOAD IS
PICKED UP BY ECONOMIZER
OPERATION

THERMOSTAT FIRST STAGE IS
SATISFIED. ECONOMIZER
SHUTS DOWN

*58 F for BTC1l30G-D and
BTC170-200G-C Units.

1. THE ENTHALPY CONTROL CAN BE ADJUSTED SO ECONOMIZER BEGINS AT VARIOUS OUTSIDE AIR TEMPERATURES AND HUMIDITIES.
HOWEVER, THE RECOMMENDED SETTING IS “B” (68 F DB @ 50% RELATIVE HUMIDITY).
2. THE MIXED AIR DIAL ON THE ECONOMIZER CONTROL SHOULD BE SET ON 60 F. THE MIXED AIR BULB SENSES THE AIR LEAVING THE EVAP-
ORATOR COIL AND ADJUSTS THE DAMPERS TO MAINTAIN A 60 F MIXED AIR TEMPERATURE.

(DOES NOT APPLY TO BTC130G-D OR BTC170-200G-C UNITS.)

Fan Motor-Winding Thermostat (WT)

A winding thermostat is mounted inside the winding of each condenser and
evaporator fan motor. Whenever the motor develops an excessive amount of heat,
the thermostat opens and stops the motor; the control will automatically rest
itself as soon as the motor and thermostat cool enough for the thermostat

contacts to close.

BTC-M-1C




Fan Motor Current Ovorloads (OL)

A11 condenser and evaporator fan motors are protected from overload current
damage by internal thermal-load devices. Current in excess of design limits
produces heat which, in turn, trips the overload and stops the motor.

High Pressure Control (HPC)

On BTC 100 through 200 units, an external high pressure control stops
compressor operation 1f the condensing pressure becomes too high; see Table 1
for control settings.

Reset Rolay (RR) ;
The contacts of the reset relay on BTC 100 through 200 units open automatically
vhenever the high pressure control cuts out. This prevents the system from
recycling until the condition causing the high pressure cut-out is corrected,
and the relay is manually reset. To reset this relay, turn the room thermostat
system switch from COOL to OFF and then back to COOL, but only after
determining and correcting the condition which caused the high pressure control
to cut out.

Loy Pressure Control (LPC)
A1l BTC units have an external low pressure control that stops compressor

operation {f the operating pressure i1s too low; refer to Table 1 for control
settings.

BTC-M-1C 10




Maintenance

Maintenance

Perform all of the indicated maintenance procedures at the intervals scheduled.
This will prolong the 1ife of the unit and reduce the possibility of costly
equipment failure.

Monthly
Conduct the maintenance inspections outlined below once each month on a
year-round basis:

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 DISCONNECCT SWITCH; FAILURE TO DO SO MAY
RESULT IN INJURY OR DEATH DUE TO ELECTRICAL SHOCK OR CONTACT WITH MOVING
PARTS.

WARNING: ONLY TWO POLES OF THE COMPRESSOR AND EVAPORATOR ARE
CONTROLLED BY THEIR RESPECTIVE CONTACTOR.

[J Inspect air filters; if necessary, the filters should be cleaned or
replaced.

[J Check unit wiring; all connections should be secure.

[J Check drain pans and condensate piping to ensure that they are
obstacle-free.

[] Manually rotate the condenser fans to ensure proper operation. Inspect fan
mounting hardware for tightness.

[] Inspect the evaporator and condenser coils for dirt and foreign debris. If
the coils appear dirty, clean them according to the instructions provided
in the "Maintenance Procedures" section of this manual.

[ With the unit operating in the cooling mode, check unit suction and
discharge pressures and compare them to the values provided in Table 1.
Record the readings observed on the "Maintenance Log."

[J Observe evaporator fan operation; note and correct any unusual or excessive
vibration.

Annually: Cooling Season
The following maintenance practices must be performed at the beginning of each
cooling season to ensure effecient unit operation:

WARNING: OPEN UNIT DISCONNECT SWITCH AND LOCK IT IN THAT POSITION TO PREVENT
ACCIDENTAL START-UP. FAILURE TO DO SO MAY RESULT IN INJURY OR DEATH DUE TO
ELECTRICAL SHOCK OR CONTACT WITH MOYING PARTS.

[J Perform all monthly maintenance inspections.

[J With the unit operating, check unit superheat and subcooling (optional) and
record the reading in the "Maintenance Log". (In some instances, it may be
desirable to check superheat on a more frequent basis.)
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[ Remove any accumulation of dust and/or dirt from the unit casing.

[1 Remove corrosion from any surface and repaint. Also, check condition of
gasket around control panel door: it must fit correctly and be in good
condition to prevent water leakage.

[ Inspect evaporator fan belt. If frayed or worn, replace it using the
instructions provided in "Maintenance Procedures".

[] Inspect control panel wiring to ensure that connections are tight and that
insulation is intact.

Note: No oiling of motors is required under normal operation. However,
after extensive use, lubrication of permanently lubricated motors may be
beneficial to prolong motor life.

[] Lubricate condenser fan motor bearings with a few drops of non-detergent,
10-weight oil1. (To ensure good bearing lubrication, condenser fan motor
bearings should be lubricated once every six months. Do NOT over-oil -- a
few drops of oil is sufficient.) —

[l Lubricate evaporator fan motor bearings with Alvania #2 grease or
equivalent. Add only enough lubricant to replace that used by the bearings.
(Note: Any lubrication instructions provided on the fan motor housing
will supersede this general guideline.)

[ Check all refrigerant piping and fittings for leaks.

[J Check all control settings for accuracy; refer to Table 1.

[ Verify that optional economizer operates properly and smoothly.

Maintepance Logl
Evaporator 3
Ambient Air | Compressor No.l r No, 2 Superheat4d (F) Subcooling4d (F)
Temp. | Dry| Wet | Suction| Discharge | Suction | Discharge | Circuit| Circuit | Circuit| Circuit
|Date { (F) |Bulb|Bulb|Press.3| Press.3 |Press.3| Press.3 i < s - P S P 2 Y
Notes:
1. Perform each inspection once per month (during cooling season) while unit

is operating.
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2, BTC 130, 170 and 200 units only.

3. Record operating pressures in psig; compare readings with values in

Tables 2 or 2a.

4, Superheat and subcooling (optional) should be checked on an annual basis,
but may be checked on a more frequent basis if desired.

Table.2 DB Entering Air
Operation To Condenser
Pressures (Psig) Model Pressure 85 F 95 F | 105F | 120 F
BTC 100 Discharge 239 271 306 344
Suction 76 78 80 83
BTC 130 Discharge 248 280 313 350
Suction 74 76 78 81
BTC 170 Discharge 240 273 309 348
Suction 76 79 81 83
BTC 200 Discharge 255 288 323 362
Suction 76 78 81 83
Table 2A — - - -
Operation Pressures (Psig) i DB Entering Air
For Model Numbers To_Condenser .
BTC100G CA, DA Modcl Pressure 85 F 95 F 105 F | 120 F
BTC130G_ _ CA, DA BIC100  Discharge | 233 263 297 354
BTC170G _ CA Suction ] 77 79 82
BTC200G _ CA i BTC130 | Discharge | 246 276 310 367
B - Suction 5 haki gy ol 99 ) @2
[ BTC170 | Discharge . 259 | 288 | 320 | 374
| Suction e | 84
BTC200 | Discharge ; 270 | 301 | 334 | 391
Suction | 77 | 79 R T e

Notes:

1. Based on nominal CFM (400CFM/ton).

2. Evaporator air is 80 F DB - 67 FWB.

3. Suction pressure is accurate to within t+ 2 psig.
4.

Discharge pressure is accurate to within + 7 psig.

Ma intenance Procedures

The remainder of this section is devoted to describing specific maintenance
procedures which must be performed as a part of the unit's maintenance program.
Before performing any of these operations, however, be sure that powe.- to the
unit is disconnected unless otherwise instructed.

WARNING: NEVER OPEN AN ACCESS PANEL TO INSPECT OR SERVICE THE UNIT WITHOUT
FIRST OPENING THE DISCONNECT SWITCH. FAILURE TO EXERCISE CAUTION WHEN WORKING
WITH ELECTRICALLY-POWERED EQUIPMENT MAY RESULT IN POSSIBLE INJURY OR DEATH
DUE TO ELECTRICAL SHOCK.

Fan Belt Adjustment

Fan belt(s) on the evaporator fan must be inspected periodically to assure
proper unit operation. If frayed or worn, the belts must be replaced. Do not
stretch belts over sheaves - instead, loosen the adjustable motor-mounting
base.

Adjust fan belt tension using either a Browning or Gates gauge, or equivalent
(see Figures 3 and 4). These instruments are used as follows:

13 BTC-M-1C



Figure 3 Figure 4
Belt Tension Using Belt
Gauge Tension Gauge

REFERENCE
DEFLECTION "O" RING

\
PLUNGER O \ <Q>
LOAD “O" RING X
DEFLECTION

"O" RING

1. Measure belt span between sheaves and set the large "O" ring at 1/64 inch
for each inch of belt span.

2. Set the load "O" ring at zero.

3. Place the large end of the gauge at the center of the belt span. Press down
until the large "O" ring is even with the top of the next belt. A straight
edge may be placed across the sheaves, if desired, as a reference point;
see Figure 4.

5. Check the reading against the "Deflection Force" values shown in Table 3.
If necessary, readjust belt tension or call your Trane service
representative.

Note: Whenever new belts are installed, be sure to check belt tension
after a few days of running time. This will allow the belt to stretch.

;::]e 3 ded Deflection Deflection
o | BIC Unit (Inches) |  Force (Lbs.) |

2"‘ Tension 100 - Standard 3/16 3 1/2
Nge 100 - Oversize 3/16 4 1/4
130 - Standard 1/8 4 1/4

1.130 - Oversize 1/8 9 9/16
170 - Standard 1/8 4174

170 = Oversize 1/8 7.9/16

200 - Standard 1/8 7 9/16

200 - Oversize 1/4 7.9/16

BTC-M-1C 14




Limited-Period Shutdown and Start-Up Procedures

Use the procedure outlined below when the unit must be shut down for no more
than two hours:

1. Turn the thermostat system switch to the OFF position.

2. Verify that the unit disconnect switch is closed: this will permit the
continued operation of the compressor crankcase heater(s).

WARNING: THIS PROCEDURE IS NOT APPROVED FOR MAINTENANCE OR SERVICE
SHUTDOWN. OBSERVE THE SAFETY WARNINGS PROVIDED IN THE "MAINTENANCE"
SECTION OF THIS MANUAL; FAILURE TO DO SO MAY RESULT IN HAZARDOUS
CONDITIONS AND POSSIBLE ELECTRICAL SHOCK.

To restart the unit after a brief shutdown, simply adjust the thermostat system
switch to the ON position.

Seasonal Start-Up Procedure

Whenever the unit has been inoperative with the disconnect switch open for
two hours or more, use this procedure to start the BTC unit in the cooling
mode:

1. Complete the pre-start-up checks.

2. Adjust the thermostat system switch to the OFF position.

3. Close the unit disconnect switch.
CAUTION: Whenever the unit disconnect switch is opened during routine
maintenance or servicing, power to the crankcase heater(s) is
interrupted. If the crankcase heater(s) are NOT recycled before a cooling
start-up, compressor bearing damage may result.

4. Allow the compressor crankcase heater(s) to operate for a minimum of eight
hours.

5. Set the thermostat system switch to the COOL position.

6. Adjust the thermostat cooling indicator to the desired setpoint.

BTC-M-1C




Trouble
Analysis

Trouble Analysis

The charts on the following pages have been provided to serve as an aid for
identifying the cause of any system malfunctions that may occur. Each chart is
divided into three columns:
- the "Symptom" column describes the behavior the unit is exhibiting;
= the "Probable Cause" column identifies possible sources of the
mal function; and,
= the "Recommended Action" column indicates the procedures required to
correct the malfuncticn.

If used properly, these charts not only enable you to better evaluate causes
and consequences of mechanical difficulties, but also arrive at a better
understanding of equipment operation.

If operating difficulties are encountered, be sure to make the following
preliminary checks before referring to the troubleshooting charts:

[1 Check the thermostat to ensure that it is properly set, receiving control
power, and "making/breaking" on a call for cooling.

[]J Verify that the unit is receiving electrical supply power, and that the
fuses are intact.

[]J Check the filters; they should be positioned properly, and be free of dirt
and debris.

After completing the checks listed above, be sure to inspect the unit for other
obvious causes of trouble such as broken fan belts, a clogged condenser coil,
restricted air ducts, and the 1ike. If everything appears to be in order - but
the unit still fails to operate properly - refer to the appropriate
troubleshooting charts.

Note: The troubleshooting charts which follow have been provided solely as a
guide for determining the cause of mechanical failure or malfunction. When
mechanical problems do occur, Trane recommends that trained service personnel
be contacted to help ensure proper diagnosis and repair of the unit.

WARNING: OPEN UNIT DISCONNECT SWITCH AND LOCK IN THAT POSITION TO PREVENT
ACCIDENTAL START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT OR SERVICE WITHOUT
OPENING THE DISCONNECT SWITCH. ALLOW ROTATING EQUIPMENT, SUCH AS FANS AND
BELTS, TO STOP BEFORE SERVICING. FAILURE TO EXERCISE CAUTION WHEN SERVICING
THE UNIT MAY RESULT IN INJURY OR DEATH DUE TO ELECTRICAL SHOCK OR CONTACT
WITH MOVING PARTS.
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UNIT IN COOLING MODE

PROBABLE CAUSE

RECOMMENDED ACTION

Compressor fails to start.

1. Power failure (electric circuit test
shows no voltage on line side of
compressor contactors).

2. Disconnect switch open (electric
circuit test shows no voltage on
line side of compressor
contactors).

3. Blown fuse (electric circuit test
shows no voltage on line side of
compressor contactors.

4. Low line voltage.

5. Burned-out motor (full voltage at
motor terminals, but motor will
not run).

6. Open control circuit (com-
pressor contactor holding coil is
not energized; or an operating
control is open).

7. Frozen compressor due to
locked or damaged mechanism
(compressor will not operate;
draws LRA).

8. Suction pressure below cut-in
setting of low pressure control
(LPC contacts open).

9. Defective thermostat or system
controller (system will not start).

10. Faulty compressor contactor
(open or shorted coil).

11. Discharge pressure above cut-
out setting of high pressure con-
trol (HPC contacts open, caus-
ing unit to be locked out by reset
relay).

12. Compressor winding thermostat
open.

13. In economizer mode.

10.

13

12

3

Check for blown line fuse or
broken lead.

Determine why switch is open. If
system is in working order, close
switch.

Replace fuse and check for volt-
age at compressor contactors.

Contact power company.

Replace compressor.

Locate open control and deter-
mine cause. Refer to “Safety
Controls™.

Replace compressor.

Check for refrigerant loss.
Repair leak and recharge unit.

Determine which control is de-
fective, and repair or replace it.

Replace compressor contactor.

See "Discharge Pressure Too
High" of these charts for poten-
tial causes. Switch room ther-
mostat to OFF, then COOL to
reset unit. See “Unit Locked Out
on Reset Relay " in these charts.

Allow compressor to cool down;
check unit refrigerant charge
and superheat.

Verify proper econ.
operation.

Compressor short cycles.

1. Intermittent contact in electrical
control circuit.

N

Unit cycles on low pressure
control.

3. Shortage of refrigerant.

4. Restricted liquid-line filter drier
(evidenced by low suction pres-
sure and temperature drop
across drier).

Repair or replace faulty control.

Low on refrigerant; or, check low
pressure control.

Find and repair refrigerant leak; |
recharge unit. )

Replace liquid-line filter drier.

17
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UNIT IN COOLING MODE (CONT.)

SYMPTOM

PROBABLE CAUSE

Compressor hums, but will not start.

Open motor winding (evidenced
by infinite winding resistance).

Loose or disconnected motor
terminal connection (evidenced
by high resistance across motor
leads).

Low-voltage condition (voltage
available to compressor at start-
up must be +10% of nameplate
voltage.

Motor windings shorted or
grounded (motor megs low).

All contacts of compressor
contactor fail to close
simultaneousiy.

Damaged or broken mechanical
parts within compressor, caus-
ing it to bind (motor draws LRA).

Replace compressor.

Reconnect terminal.

Check wire size. Contact power
company if necessary.

Replace compressor and clean
up system.

Replace contacts or contactor.

Replace compressor.

Compressor runs continuously.

Excessive load (evidenced by
high supply air temperature).

Thermostat setpoint too low.

Welded contacts on compressor
contactor.

Leaky valves in compressor (ev-
idenced by operation at abnor-
mally low discharge and high
suction pressures).

Defective thermostat (i.e., con-
ditioned space too cold).

Shortage of refrigerant (evi-
denced by reduced capacity
coupled with low suction and
discharge pressures).

Determine source of added
load. Check for excessive air-
flow through evaporator coil.

Reset or repair thermostat.

Repair or replace contactor.

Replace compressor.

Replace thermostat.

Find and repair refrigerant leak;
recharge unit.

Compressor is noisy.

Internal parts of compressor
damaged or broken (com-
pressor knocks).

Liquid floodback (evidenced by
abnormally cold suction line).

Liquid refrigerant in compressor
at start-up.

Replace compressor.

Check superheat, expansion
valve, and contact or location of
remote bulb on suction line.
Repair or replace as necessary.

Check crankcase heater.

BTC-M-1C
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UNIT IN COOLING MODE (CONT.)

SYMPTOM

PROBABLE CAUSE

RECOMMENDED ACTION

Compressor loses oil.

Insufficient oil charge.

Clogged filter drier.

Loose expansion valve remote
bulb (evidenced by excessively
cold suction line).

Liquid flooding back to com-
pressor (evidenced by exces-
sively cold suction line and noisy
compressor operation).

Compressor short cycles (i.e.,
starts and stops too frequently).

Add sufficient amount of proper
compressor oil.

Replace filter drier.

Provide good contact between
remote bulb and suction line.

Check superheat setting, or
check remote bulb contact.
Repair or replace expansion
valve if necessary.

See “Compressor Short Cycles”
in these charts.

System short of capacity

Low refrigerant charge (evi-
denced by low subcooling and
high superheat).

Clogged filter drier (evidenced
by temperature change in refrig-
erant line through drier).

Expansion valve stuck or ob-
structed (evidenced by high su-
perheat and high space
temperature).

Excessive pressure drop in
evaporator (evidenced by high
superheat).

Low evaporator airflow.

Noncondensibles in system (ev-
idenced by high discharge
pressure).

Overcharged system (evi-
denced by high operating
pressures).

Add refrigerant.

Replace filter drier.

Repair or replace expansion
valve.

If expansion valve cannot com-
pensate for pressure drop,
check evaporator coil for
obstruction.

Check filters; adjust airflow.

Evacuate and recharge system.

Remove excess charge.

Suction pressure too low.

Lack of refrigerant (evidenced
by low subcooling and high
superheat).

Light cooling load (compressor
short cycles).

Clogged filter drier (evidenced
by temperature change through
filter drier).

Expansion valve power assem-
bly has lost charge (i.e., no flow
of refrigerant through valve).

Obstructed expansion valve (ev-
idenced by loss of capacity and
high superheat).

Low airflow (evidenced by low
evaporator coil pressure drop).

Inadequate or inoperative head
pressure control.

Find and repair leak and re-
charge unit.

See “Compressor Short Cycles™
in these charts.

Replace filter drier.

Repair or replace expansion
valve assembly.

Clean or replace valve.

Check for clogged filters, incor-
rect fan speed, or high duct
static pressure.

See "Discharge Pressure Too
Low" in these charts

19
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UNIT IN COOLING MODE (CONT.)

SYMPTOM

PROBABLE CAUSE

RECOMMENDED ACTION

Suction pressure too high.

Excessive cooling load (evi-
denced by high supply air
temperatures).

Overfeeding of expansion valve
(evidenced by abnormally cold
suction line and liquid flooding
back to compressor).

Expansion valve stuck open (ev-
idenced by abnormally cold suc-
tion line and liquid flooding back
to compressor.)

Suction valves broken in open
position (evidenced by noisy
compressor).

See “"Compressor Runs Con-
tinuously”in these charts.

Check superheat and verify that
remote bulb is properly attached
to suction line.

Repair or replace valve.

Replace compressor.

Discharge pressure too high.

Too little or too warm condenser
air; restricted airflow (evidenced
by excessively warm air leaving
condenser; cuts out on HPC).

Air or noncondensible gas in
system (evidenced by high sub-
cooling and low superheat).

Overcharge of refrigerant (evi-
denced by exceptionally hot
condenser and excessive dis-
charge pressure).

Excessive system load (evi-
denced by high leaving air
temperature).

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

Defective or inoperative low am-
bient dampers (evidenced by
closed dampers and high con-
denser pressure).

Clean coil; check fan and motors
for proper operation.

Evacuate and recharge system.

Remove excess refrigerant.

Reduce load.

Repair or replace switch.

Repair or replace operator.
Check for leak in operator
supply line.

BTC-M-1C

Discharge pressure too low.

Lack of refrigerant (evidenced
by low subcooling and high
superheat).

Broken or leaky compressor dis-
charge valves (as evidenced by
suction and discharge pres-
sures that equalize rapidly after
pumpdown).

Condenser fan control stuck in
open position (contacts made
when temperature is below
60 F).

Unit running below minimum
operating ambient.

Low ambient damper stuck
open.

Repair leak and recharge
system.

Replace compressor.

Replace defective control.

Provide adequate head pres-
sure controls, or a unit ambient
lockout.

Replace damper operator or
repair damper.

20




UNIT IN COOLING MODE (CONT.)

Unit locked out on reset relay. 1. Unit trips out on high pressure 1. See “Discharge Pressure Too
control (evidenced by high dis- High" in these charts.

charge pressure).

2. Defective reset relay (i.e., relay 2. Replace reset relay.
energizes without safety control
in reset circuit opening).
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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 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.

TC 100 6 300 B A

2,3 4,5,6 78 9,10 11 12

Model Number:
Digit Number:

- |m

Digit 1
Always ®"BY

Digits 2,3
Product Type
TC = Cooling, Packaged

D'lgits 4)506

Cooling Capacity (MBH)
100 MBH = 8.5 Tons
130 MBH = 11 Tons

170 MBH = 14.5 Tons
200 MBH = 17 Tons

Digit 7
Major Design Sequence

Digit 8
Electrical Characteristics
1 = 200-230/60/1

3 = 200-230/60/3
4 = 460/60/3
W = 575/60/3
'Digits 9,10

Secondary Capacity And/Or

Factory Installed Options Heat

LO = Low Heat (Gas or Elect.), No Factory
Installed Options

HO = High Heat, No Factory-Installed Economizer

HA = High Heat, Factory-Installed Economizer

Digit 11
Minor Design Sequence

Digit 12
Service Digit
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General
Information

Note: "Warnings and "Cautions" appear at appropriate places in this
instruction manual. Your personal safety and the proper operation of this
machine require that you follow them carefully. The Trane Company assumes no
liability for installations or servicing performed by unqualified personnel.

Literature Change
History

BTC-IN-1 (June 1985)
Original issue of manual.

BTC-IN-1A (September 1985)

Revised manual to incorporate change in evaporator fan motor configuration
(Figure 4). Also changed front cover to show major design sequence ("G"), added
"Literature Change History", and expanded "Table of Contents".

BTC-IN-1B  (December 1985)
Revised manual to incorporate new filter sizes.

BTC-IN-1C (May 1986)

Revised manual to incorporate new condenser coil,
compressors (BTCl30), new evaporator coil, evaporator motor
(BTC1l60), and new economizer (BTC100-200).

BTC-IN-1D (Sept. 1986) Revised to incorporate design changes.

Unit Features

Trane self-contained, cooling-only rooftop units--as shipped from the factory--
are designed for outdoor installation. They are usually installed on a flat
roof, but can also be used on a sloping roof with a properly built-up platform
(i.e., making a level installation possible). Alternatively, BTC units can be
set on concrete slabs at ground level.

While the BTC100 is a single-compressor, single-stage unit, the BTC130, 170 and
200 units are equipped with two hermetic compressors and dual-circuit evaporator
and condenser coils to provide two-stage cooling. "Dual-circuiting" means that
an independent evaporating and condensing cycle is provided for each compressor.

In addition, each unit also contains a full operating charge of Refrigerant-22.
Be sure to refer to the unit nameplate to determine the proper refrigerant
charge for your unit.

An adjustable sheave on the evaporator fan motor shaft can be changed to
overcome static pressure losses caused either by the use of multiple accessories
or duct design. If available sheave adjustment is not sufficient, it may be
necessary to replace the original fan motor with an oversized one. To decide
whether or not the installation of an oversized motor is desirable, refer to the
unit "Service Facts". When required, an oversized motor kit can be obtained
through your local Trane sales representative.

Unit Accessories

A1l units are built for downflow air discharge, but an accessory kit is
available to allow conversion to a horizontal supply/return configuration;
specific installation instructions accompany this kit. Ductwork can be used to
connect the unit directly to the conditioned space. The unit can also be used
with various damper and control arrangements.

BTC~IN-11) b
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Note: Factory-installed economizers are provided on some units; for those
without, a field-installed economizer may be added if desired.

Accessories--such as roof curbs, fresh air dampers and heating coils--are
available for use with BTC units. When planning unit installation, whether at
rooftop or ground level, be sure to consider any possible alterations to the
standard installation procedures that these accessories may require.

Unit Inspection

When the unit is delivered to the job site, 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 shortages
should be reported directly to the Trane sales representative.

Compare the electrical data on the unit nameplate with the ordering and shipping
information to verify that the correct unit has been shipped.

Unit wiring diagrams and installer's and operation/maintenance guides are
located inside the compressor compartment. Before unit start-up, be sure to read
the provided literature to become familiar with the unit and its operation.
Notice that an installation checklist is provided at the end of the
"Installation" section of this manual; complete it after all the installation
procedures described have been accomplished. Do NOT substitute the checklist
for the detailed information found in the appropriate sections of this manuall
In addition, a start-up log has also been included at the end of this booklet to
encourage thorough unit checkout at initial start-up.
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Installation

Uncrating the Unit

To uncrate the BTC 100, remove the side crating from the unit. Be sure to
leave the top crating and coil guard in place; the top crating will serve as a
spreader during the hoist to prevent excessive pressure on the unit's roof
assembly. The maximum weight of a BTC 100 unit is 2,800 pounds; because of its
size, special precautions should be taken to prevent unit damage during the
Tift.

To uncrate a 130, 170 or 200 BTC, remove all crating from the unit while it

is still on the ground. Spreaders strong enough to support the weight of the
unit (1.e., a maximum of 2,800 pounds) should be used during the hoist to
prevent damage to the unit's roof assembly. Again, take special care to protect
the unit from any damages which could occur during the 1ift.

BTC-IN-1D 6




Figure 1
BTC100G-A, B
Unit Dimensions
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Figure 2 -
BTC100 G-C UTSIOE AR HOOD
Unit Dimensions
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NOTE:
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b NOTES:
1. ROOF OPENING SAME WITH OR WITHOUT CURB.
2. BOTTOM SUPPLY AND RETURN DIMENSIONS WITHOUT
ROOF CURB.

CENTER OF CONCENTRIC DUCT
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UNIT

Figure 3
BTC100 G-D

) ;
Unit Dimensions
T\\\\k~”/’

3-3%

BAROMETRIC RELIEF HOOD
WITH ECONOMIZER ONLY

221
HOOD FOR ECONOMIZER 17 REF §/\
AND FRESH AIR ,(c\

MANUAL

SUPPLY
AIR OPENING

RETURN
AIR OPENING 17 REF.

17 REF.
1
% ROOF::RB\_ DUCTWORK ATTACHES
DIRECTLY TO THE
ROOF CURB
RETURN SUPPLY
AIR OPENING AIR OPENING

1%6 10'%e

3-3%

ROOF CURB

2DIA KO

ELECT CONN L/“"

OPTIONAL -
SUPPLY
OPENING  5pTioNAL

RETURN

OPENING

CENTER OF CONCENTRIC DUCT

NOTES
1. ROOF OPENING SAME WITH OR WITHOUT CURB
2. BOTTOM SUPPLY AND RETURN DIMENSIONS WITHOUT
ROOF CURB
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Figure 4

BTC130 thru
200G-A, B Unit
Dimensions i
%" DIA. K.O. 1-6%2"
ELECT. CONN. | \
CONNECTIONS
P\Eﬁs-'q EC
. 130 | 170 | 200
(‘:;/(4) Uﬁ?gg Al 1-10%" | 1-10%"
IN UN|T) B | 1-10" 2-7g" 278"
C 13/g" 13/g" 22"
D 138" 13/g" 2v2"
ECONOMIZER
ECONOMIZER
(0-100%) 130 | 170 | 200 |

E| 3-3%" | 3-9%" | 4-5u"

ROOF CURB %" N.P.T. DRAIN CONN.

(BOTH ENDS)
3" DIA. K.O. |/

ELECT. CONN.

L 8-3" 8'-6

A 5'-25/g" 5-8%s"
B 4-755" 5-15/g"
C 4'-3'/" 4-9's"

OPTIONAL

/
RETURN AIR  0pTIONAL
SUPPLY AIR

SUPPLY & RETURN DIMENSIONS
- g T
24 A 5-25g’ 6-4%:"
o B 3-117/¢" 5-1%"
112
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OUTS|D§_E };,I;o HOOD
Figure 5 OPTIONAL
BTC130G-C RETURN AIR

Unit Dimensions

OPTIONAL
SUPPLY AIR

"% 17k REF.

17 REF.
RETURN AIR OPENING NOTE:
DUCTWORK ATTACHES
DIRECTLY TO THE
ROOF CURB
SUPPLY AIR OPENING
s DIA. K.O. 3 DIA K.O.

ELECT. CONN. ELECT. CONN.

1% DIA. K.O.
ELECT. HEAT CONN.
BTC ONLY

¥ NPT DRAIN CONN

1% DIA. K.O.
ELECT. HEAT CONN. |‘/
BTC ONLY QUTSIDE DIM
OF ROOF CURB

- MAXIMOM
\< CENTER OF

CONCENTRIC DUCT

5 \/& MINIMUM
CLEARANCE
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Figure 6 .

BTC130G-D
Unit Dimensions

HOOD FOR ECONOMIZER

AND MANUAL

FRESHAR BAROMETRIC =
RELIEF HOOD ',22 .
WITH ECONOMIZER
ONLY

:TURN AIR OPENING

DIRECTLY TO THE
ROOF CURB

SUPPLY AIR OPENING

# DIA KO 3DIA KO
FLUE CAP ELECT CONN ELECT CONN
HEIGHT &'

% NPT DRAIN CONN

CENTER OF
CONCENTRIC DUCT
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|

Figure 7 ‘

BTC170G-C

Unit Dimensions
|
\
|

OPTIONAL RETURN
OPENING

OPTIONAL SUPPLY
OPENING

HOOD FOR ECONOMIZER
AND MANUAL
FRESH AIR BAROMETRIC

RELIEF HOOD
WITH ECONOMIZER
ONLY

SUPPLY OPENING

RETURN OPENING

‘ RETURN AIR OPENING

SUPPLY AIR OPENING

DIRECTLY TO THE
ROOF CURB

»Dia KO 3DIA KO
FLUE Cap ELECT CONN \
HEIGHT 4 ELZCT.Conn

% NPT DRAIN CONN

QUTSIDE DIM
OF ROOF CURB

MAXIMUM

\<5'° ROOF OPENING
CENTER OF

CONCENTRIC DUCT

™ \/& MINIMUM
CLEARANCE
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Figure 8
BTC200G-C
Unit Dimensions

HOOD FOR ECONOMIZER
AND MANUAL ’l
ERETL I BAROMETRIC :
RELIEF HOOD 22
WITH ECONOMIZER
LY

RETURN AIR OPENING

NOTE:

DUCTWORK ATTACHES
DIRECTLY TO THE
ROOF CURB

SUPPLY AIR OPENING

ADIA KO 3DIA KO
FLUE CAP ELECT CONN ELECT CONN
HEIGHT 42

% NPT DRAIN CONN

OUTSIDE DIM

/‘ OF ROOF CURK
T /
- 3 - - /. -~
) . M\ \)\
o 5
> "
S - /
h ~ 40 7z
S
~& /);‘ CENTEW OF
7= CONCENTRIC DUCT
“~
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Figure 9 Control
Typical BTC Component Panel

Sections (Unit Shown _ .
w/Access Panels Removed)

Control Compressor Evaporator Evaporator
Panel Section Coil Section Fan-and-Filter
Cover Section

Figure 10 O | Unit A B
Unit Center—- of-Gravity | BIC 100 261 37N
Information E?—-— - & BIC 130 | 39" | 38"
<:> A BIC 170 39" 42"
| o BIC 200 39" 45"
~— 5 —
Rigging

Rig the unit using either belt or cable slings. The slings must be placed
through the 1ifting lugs welded to the base rails of the unit. Use the correct
spreaders. The point where the slings meet at the 1ifting hook must be at least
six feet above the unit. Refer to Figure 10 for center-of-gravity information:
Figure 11 demonstrates proper rigging.

Note: To facilitate proper rigging and prevent unit damage, the top crating
and coil guard on BTC 100 units must be left in place.

Leveling

Regardless of where the unit is installed, it must be set level to ensure
proper condensate flow from the unit drain pan.

15 BTC-IN-1D



Figure 11

Suggested : | i
Rigging Methods S.ET. Mpthn)

USED AS SPREADER

LIFTING LUGS
BTC-100

*BE SURE COIL GUARD IS LEFT IN PLACE
ON UNIT DURING RIGGING

BTC 130, 170 and 200 LIFTING LUGS

Unit Location

Installation of the unit should conform to local building codes or = in the
absence of local codes = ANSI Z223.1-1984, and the National Electrical Code.
Canadian installations must conform to CSA and local codes.

Select a location that will permit free airflow into and out of the condensing
coil, and from the vertical discharge. Refer to Figures 2 thru 8 for specific
clearance dimensions.

At least six feet of vertical clearance must be provided above the unit to
ensure efficient unit operation. A reduction in this clearance may result in
condenser coil starvation, or the recirculation of warm condenser air.

It is recommended that the fresh air intake be protected from direct winds. '

BTC-IN-1D 16




Ground Level Installation

For ground level installation, the unit must be set on a level, reinforced
concrete slab which is four inches thick and extends a minimum of two inches
beyond the sides of the cabinet. At the condenser end of the unit, the slab
should extend below the overhanging coils. Provide a gravel apron at least 12
inches wide on all sides of the slab to prevent vegetative growth close to the
unit. While the slab should be located as close to the building as possible,
the minimum clearances indicated in Figures 2 thru 8 must be maintained.

Rooftop Installation

For rooftop installations, the unit can be mounted on a roof curb, or on other
suitable wood or metal supports. If a roof curb is not used, the unit can be
supported anywhere along the base rail. Beams running the full length or width
of the unit are recommended; see Figure 12.

If installing the unit on a roof curb, follow the installation instructions
accompanying the Trane roof curb kit. On new roofs, the curb should be welded
directly to the roof deck; for existing construction, nailers must be installed
under the curb if welding is not possible. Be sure to attach the downflow
ductwork to the curb before setting the unit into place.

Figure 12
Unit Installed
on Mounting
Rails

~
MOUNTING RAILS

MOUNTING RAILS NOTE: RAILS MAY BE MOUNTED IN
EITHER DIRECTION REGARD-
LESS OF UNIT SIZE, BUT
SHOULD RUN THE FULL
LENGTH OF THE UNIT.
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Vibration Isolation

Internal isolation of the compressor(s) and fan motors is usually sufficient to

prevent vibration. If the unit is used where vibration is extremely critical,

however, it should be entirely isolated from the building structure. Contact >
your Tlocal Trane representative for assistance when selecting spring curbs.

Attaching Horizontal Ductwork ¥

A11 air ducts must be installed in accordance with the standard established by
the National Fire Protection Association for the Installation of Air
Conditioning and Ventilation Systems Other Than Residence-Type (NFPA No. 90A),
and Residence-Type Warm Air Heating and Air Conditioning Systems (NFPA
No.90B).

When attaching ductwork to the unit, provide a flexible connection to prevent
noise transmission from the unit to the ducts. The flexible connection must be
indoors, and is typically made of heavy canvas. Do not draw the canvas taut
between the solid ducts; instead, it should have enough play to absorb any
vibration.

Whenever ductwork is run through an outside wall or roof, always waterproof
the opening.

Refer to Figures 1 thru 8 for horizontal duct configurations and dimensions
with the horizontal conversion kit installed.

Note: An optional horizontal conversion kit must be ordered to complete a
horizontal installation. This includes a horizontal conversion panel

and supply and return support.

Figure 13

Attaching For BIC 100G-A,B,C

Ductwork  sranoinG BIC 130G-A,B,C For e r
'S BIC 170 & 200G-A,B i

Unit Profile with
Horizontal Panels
R STARTING COLLAR

M= STARTING COLLAR

NOTE: A 6-INCH STARTING COLLAR MAY BE USED AS SHOWN
ABOVE. FABRICATE COLLAR WITH %-INCH FLANGE ON
UNIT SIDE AND FOR "S's” AND DRIVES ON.DUCT SIDE. d
DUCTWORK CONNECTIONS TO ROOF CURB ON
BOTTOM OF UNIT MAY BE MADE IN A SIMILAR FASHION
IF NECESSARY.
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Condensate Drains (BTC100-200G-B)

If the unit is mounted levelly, condensate will flow properly from the unit
drain pan through the condensate drains provided. Two NPT drain connections are
included on each BTC unit - one at the condenser end and one at the evaporator
end. These connections enable the use of P-traps (when

necessary) for condensate drainage from the unit to the ground or roof. Drain
lines are not required for proper unit operation, but should be used if local
codes (or site conditions) make them necessary. When needed, be sure to install
the drain lines in accordance with local codes and standard piping practices.

Condensate Drains (BTC100-200G-C)

If the unit is mounted levelly, condensate will flow properly from the unit
drain pan through the condensate drains provided. One NPT drain connection

is included on each BTC unit at the evaporator end (see Figure 12). This
connection enables the use of a P-trap (when necessary) for condensate
drainage from the unit to the ground or roof. Drain lines are not required
for porper unit operation, but should be used if local codes (or site con-
ditions) make them necessary. When needed, be sure to install the drain lines
in accordance with local codes and standard piping practices.

Note: A1l drain lines must be pitched downward at least 1/2-inch for every 10
feet of horizontal run. Avoid long horizontal runs whenever possible.

CAUTION: During low ambient cooling (compressor) operation in cold climates,
preventive measures must be taken to protect the drain lines from freezing.

Failure to do so may result in poor equipment operation and/or unit damage
due to ice build-up.
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Figure 14
Location of

Unit Drain
Connections
3/4" NPT DRAIN CONNECTION
%" NPT DRAIN CONNECTION (G-B UNITS ONLY)
Filters

BTC units ship with one-inch filters, as determined by unit size. To remove
unit filters for replacement or cleaning,simply pull on the sheet metal strip
found at the bottom of each filter bracket assembly.

Refer to Table 1, 2 or 3 for the filter requirements of each BTC unit.

For units with 11th and 12th digits in model number of AA or BA, refer to
Table 1. (Example: BTCl100G300AA)
Number of Filter Size

Table 1 BTC 100 4 16" x 25"

BTC Filter BTC 130, 170 3 16" x 20"
Requirements BTC 200 6 16%.x 25"
For units with 11th and 12th digits in model number of BB, refer to Table 2.
Number of
i ; :
Table 2 BTC 100 4 16" x 25"
BTC Filter BTC 130 6 16" x 20"
i BTC 170 6 16" x 20"
Requirements 2 20" x 20" -
| BTC 200 6 20" x 25"
f For units with 1lth and 12th digits in model number of CA, DA,
| refer to Table 3. Number of
A ? : ” .
Table 3 BTC 100 4 16" x 25"
BTC Filter BTC 130 6 20" x 29"
Requirements BTC 170 6 16" x 20"
2 20" x 20°*
BTC 200 6 20% " x 25%

BTC units ship with one-inch filters, as determined by unit size., A filter pull
rod is provided, located at the end of the filter rack, to remove filters for
cleaning or replacement. To use, simply remove the rod from the locating holes
and use the hooked end to pull filters from unit. The rod is also a filter
retainer and should be reinstalled after servicing the filters.

: 1" permanent filters are recommended for use with economizers in very humid
or high rainfall locations.

To modify the unit filter racks to accept two-inch filters, the L-shaped angles
(which are held in place with screws and formed tabs) on the racks must be
rotated. Simply remove the screws, turn the angles 90 degrees, and reinstall
the screws.

Note: The fan must be adjusted - before unit start-up - to deliver the required airflow;
typically, unit airflow must be within + 20 percent of the nominal cfm to ensure proper unit
operation. The nominal cfm for each unit is indicated below: gpc 100 = 3000

= cfm
B to use the "Service Facts"™ to ensure proper fan BTC 130 = 4000 cfm
agjsgigent. * o BTC 170 = 5000 cfm
BTC—IN_]_D 20 BTC 200 = 6000 cfm




Electrical
Wiring

WARNING: OPEN THE ELECTRICAL POWER SUPPLY DISCONNECT SWITCH BEFORE SERVICING
ELECTRICAL CIRCUITS. FAILURE TO DO SO CAN RESULT IN PERSONAL INJURY OR DEATH
DUE TO ELECTROCUTION.

A11 field-installed wiring - including the electrical ground - must be in
accordance with the National Electric Code, ANSI/NFPA No. 70-1984, and
applicable local codes. In addition, all field wiring must conform to the Class
II temperature limitations described in NEC. Refer to Figure 1l for a schematic
of the field connections which must be made by the installing (or electrical)
contractor.

The unit wiring diagram is pasted onto the back of the control box cover.
Individual wiring diagrams are available for all units from The Trane Company.
See Figures 1 and 2 for electrical knockout locations; the locations of the
electrical panel components are shown on the unit wiring diagram.

Install a disconnect switch on the unit directly over the main power supply
knockout. Refer to Table 2 for the proper disconnect and power wiring size.
Local code requirements take precedence over the values provided in the table
if discrepancies arise.

CAUTION: Do not use a drill bit longer than four inches to drill the
disconnect mounting holes; equipment damage could result.

Figure 15
BTC Field Wiring TS
*FIELD-SUPPLIED
|
g |
|
BT
THERWOSTAY | "0 e 4~ '8TC ROOFTOP
- UNIT

A = 0H/2C Auto Changeover — 4 Wires
1H/1C Manual Changeover — 4 Wires
1H/2C Manual Changeover — 4 Wires
(5 Wires on BTC 130, 170 and 200 units)
2H/2C Manual/Auto Changeover — 6 Wires

B = 3 Power Wires
All Wiring — Except Power Wires Is Low Voltage.
NOTE: All customer-supplied wiring to be copper only, and must

conform to NEC and electrical codes. Wiring shown dotted
is to be furnished and installed by customer.
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Use copper wire for the connections from the disconnect to the three-pole
terminal block inside the electrical panel of the unit; again, refer to Table 2
or 2a to determine correct wire size.

Note: If the power supply voltage is less than 215 VAC (on 208/240-volt
units), disconnect the red control transformer lead wire from the 1ine voltage
terminal strip; then attach the blue terminal lead wire in its place. Insulate
the exposed end of the red wire and replace it (out of the way) inside the
control box.

Table 2
Electrical
Characteristics
of Standard Motor
Sizes

or(s) rs(s)
Model Amps]
BTC HP3 | RPM | Yolts [CYC | PH I oy A5 B A HP3 | RPM | Volts lCYC | PH F.l.2 L.R.
| 10063 7.5 | 3450 1208-230 | 60 | 3 29,1 | 156 1/3 | 1075 | 208-240 | 60 | 1 2.7 5,5
| 100G4 7.5_1_ 3450 460 60 | 3 14,2 19 3 [ 1075 | 440-480 | 60 | 1 1.3 2.6
| 100GH 7.5 | 3450 575 60 | 3 11.4 63 3 | 1075 575 60 [ 1 L) 253
13063 513450 |208-230 | 60 | _3 20,31 124 172 1 1725 | 208-240 | 60 [ 1 4,1 9.5
| 130G4 5 | 3450 460 60 | 3 9.4 62 1725 | 440-480 | 60 | 1 2.1 4.8
[ 130GW 5__ 1 3450 575 60 | 3 7.5 50 | 1/2 1 1725 575 60 | 1 1.6 3,8
117063 | 6.25 | 3450 1208-230 | 60 | 3 23,9_| 142 1721 1725 | 2 BT R 4,1 9,5
[ 17064 6,25 | 3450 460 11t A i 71 1/2 | 1725 | 440-480 | 60 | 1 7 4.8
| 170GW [ 6,25 | 3450 575 60_1__3 9,0 57 1/2 | 1725 575 60 | 1 16 3.8
| 20063 7.5 1 3450 | 208-230 | 60 | 3 29,2 1 156 /2 | 1725 | 208-240 | 60 | 1 4,1 9,5
| 20064 7.5 | 3450 460 60 | 3 14,2 79 1/2 | 1725 | 440-4 {7 2:d 4,8
| 200GH 7.5 1 3450 575 60_1__3 11.4 63 1725 575 60 [ 1 1.6 3,8
Table 2 (Continued)
Evapora Moto Minimum

Model Ampsl Circuit | Fuse Size |

BIC 1| RPM| Volts | CYC | PH [F.l. | L.R. |Aspacity]Min.4 | Max, |

| 10063 313450 |208-230 | 60 | 3 18,4 | 72,0 53 60 80 |

| 100G4 313450 [440-480 | 60 | 3 |4,2 | 36,0 26 30 35

| 100GW_ 313450 | _575 60 | 3 13,2 | 28,8 21 25 30

| 13063 313450 /208-230 | 60 | 3 |8.,4 | 72,0 69 80 80

| 13064 313450 1440-480 | 60 | 3 14,2 | 36,0 33 35 | 40

| 130G | 3 [3450 | 575 7o T W W i . JO (8T 26 30._.1_30

117063 | 33450 [208-230 | 60 | 3 |8.4 | 72,0 17 90 _| 100

| 170G4 | 313450 |440-480 | 60 | 3 |4.2 | 36,0 | ..37.__1 40 45

| 170GW 3 (3450 | 575 60 | 3 _13.2 | 28.8 29 35 35

20063 513450 |208-230 | 60 { 3 12,8 1110.0 95. 100 1120

| 20064 513450 |440-480 | 60 | 3 |6.4 | 55.0 46 50 60

L200GW | 513450 | 575 1 60 | 3 16,1 | 44,0 37 40 45

Notes:

1. Amp draws for each motor; multiply value by number of motors to determine total amps.

2, Rated at UL conditions (i.e., 80 F dry bulb/67 F wet bulb/95 F Ambient for 208 or 460-volt
operation.

3. Values provided in these columns are per motor. BTC 100 units have one compressor and two
condenser fans; BTC 130, 170 and 200 units have two compressors and three condenser fans.

4. Dual-element (Class K) fuse should be used.

BTC-IN-1D 22




Table 2a

Electrical Characteristic

of Standard Motor Sizes for
Model Numbers BTC100G---CA,DA
and BTC130G---CA,DA

s) rs(s)
Model )
BTC HP3 | Yolts lcyc | PH PoE-2 1 LoR. RPM | Yolts lcyc | pH E.l.2 L.R.
110063 | 7.5 | 3450 | 208-230 60 | 3 29,1 156 1/3 1 1075 | 208-240 60 | 1 2.2 5.5
| 100G4 1.5 1 3450 460 60 | 3 14,2 79 3 11075 | 440-480 | 60 | 1 1.3 2.6
| 100GW 7.5 | 3450 575 60 | 3 11.4 63 1/3 | 1075 575 60 1 1.1 2
| 130G3 5 3450 |208-230 | 60 | 3 21.6 115 1/2 1| 1725 | 208-240 60 | 1 431 9,5
| 130G4 5 | 3450 460 60 | 3 9.8 50 2 1 1725 | 440-480 60 | 1 23 4,8
| 130GN _ 5 3450 575 60 3 7.8 45 1/2 | 1725 575 60 1 1.6 3,8
Table 2a (cont.)
Evapora Minimum
Model Ampsl | Circuit| Fuse Size |
BTC EP | RPM | VYolts cyc | pH | F.L.| L.R. |Ampacity| Min.4| Max.
| 10063 2 | 3450 | 208-230 60 3 6.3 42.9 53 60 80
2 | 3450 | 440-480 60 3 3.1 21.3 26 30 35
2 | 3450 515. 60 3 2,3 15.8 21 25 30
113063 | 313450 1208-230 ] 60 | 3 |8.4 72.0 73 80 99
113064 | 3 | 440-480 60 | 3 4,2 1 36,0 33 35 40
1 130G | 3| 3450 515 60. 3 3.2 28.8 26 30, 30

Notes:
1, Amp draws for each motor; multiply value by number of motors to determine total amps.

2. Rated at UL conditions (f.e., 80 F dry bulb/67 F wet bulb/95 F Ambient for 208 or 460-volt
operation.

3. Values provided in these columns are per motor. BTC 100 units have one compressor and two
condenser fans; BTC 130 units have two compressors and three condenser fans.
4. Dual-element (Class K) fuse should be used.
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Yoltage Requirements

Voltage at the compressor terminals must be within the specified operating
range. shown on the unit nameplate. The installing contractor should check the
voltage at the load side of the contactors according to the instructions
provided in the "Starting Unit in Cooling Mode" section of this manual. Do
not attempt to check the compressor voltage until that time. All other
pre-start procedures must be completed first.

Thermostat Mounting and Wiring

An accessory room thermostat - which regulates one or both cooling cycles as
needed to balance capacity with system load - is required to control BTC units.
Your Trane sales representative will provide the information needed to
determine correct thermostat and subbase selection for specific unit
applications.

Recommended wire sizes and lengths for installing the unit thermostat are
provided in Table 3. The total resistance of these low-voltage wires must not
exceed 1 ohm; any resistance in excess of 1 ohm may cause the control to
malfunction because of the high voltage drop.

Table 3 Max imum

Recommended Wire Size

Thermostat Wire 22-Gauge 30 Ft.

Size 20-Gauge 50 Ft.
| . 18-Gauge 15::FL,
|—16-Cauge 125 Ft.
L14-Cauge 200 Ft,

When selecting a thermostat location, be sure to choose a site in a frequently
occupied area with good air circulation at an average temperature. The
thermostat should be positioned approximately five feet above the floor.

Do not mount the thermostat where its sensing element may be affected by:

-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;

-vibrating surfaces; or,

-unheated or uncooled areas behind the thermostat (e.g., outside walls).

CAUTION: If an energy management device, time clock or other similar device
is used, a separate power supply must be applied for that device. Do not use
the unit control circuitry, or damage to the unit may result.

Oversized Motor Kit

Oversized motor kits meeting all applications for the values lying within the
tables found in the "Service Facts" are available from the Trane Company. If

the calculated performance falls below the 1imits of the table, contact your

nearest Trane service representative for proper selection of a larger motor.

Each oversized motor kit includes the motor, sheaves, and belt (if required)
necessary to obtain the desired unit performance.

BTC-IN-1D 24




Installation
Checklist

Complete this checklist as the unit is installed to verify that all recommended
installation procedures are accomplished before the unit is started. This
checklist does not replace the detailed instructions provided in this manuall
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; reported any damages found.
[] Unit checked for material shortage; reported any shortages found.

Unit Location

[J Condenser air clearances over unit good.
[1 Service clearances around unit good.

[J Unit secured in correct locaticn.

[] Unit set level.

Unit Overview

[J Ductwork properly attached to unit with flexible connection.

[] Condensate drain 1ines installed where required by local codes.

[J Unit isolated from building if vibration is critical.

[l Evaporator fan properly adjusted for system external static pressure.
[J Oversized motor kit installed if deemed necessary.

Electrical Wiring
[] Field-installed wiring complies with all applicable codes.

[]1 Disconnect switch installed on unit.
[l Thermostat properly located and installed.

25 BTC-IN-1D



Unit
Start-Up

Preparation

Before starting the BTC rooftop unit, use the "Installation Checklist" in
conjunction with procedures outlined below to ensure that the unit is
completely and 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 DUE TO ELECTRICAL SHOCK OR CONTACT WITH MOVING
PARTS.

[J Inspect all wiring connections; connections should be clean and tight.

[1 Tighten the screws in the control box and check to see that the contactors
are free.

[J Trace unit circuitry to ensure that actual wiring agrees with the "as
wired" diagrams provided with the unit. Information in the title block of
the wiring diagram should match the data appearing on the unit nameplate.

[]J Rotate all fans manually. They should be free from obstruction and turn
freely in the correct direction of rotation.

[1 Inspect fan drives for proper alignment and fan belts for proper tension.
Each belt should be checked with a belt tension gauge as described in the
Maintenance Manual.

[1 Check refrigeration circuit for leaks; entire refrigerant circuit should be
leak-free.

[1 Check unit supply voltage to ensure that it is within the utilization range
stamped on the compressor and unit nameplates.

[J Check condensate 1ines to ensure that they are not obstructed.

[1 Verify that all filters are clean and properly installed, and that all
dampers are set properly.

[] Ensure that all unit access panels are in place, and that all screws, nuts,
and bolts are tight.

[J Check for interference or binding of damper blades on economizer if so
equipped.

Initial Start-Up

Befcre any unit start-up in the cooling mode, the compressor crankcase
heater(s) must be energized for a minimum of eight hours. With the crankcase
heater(s) in operation, any refrigerant in the compressor crankcase(s) will
vaporize, thereby preventing excessive foaming and compressor bearing damage.

CAUTION: Whenever the unit disconnect switch is opened during routine
maintenance or servicing, power to the compressor crankcase heater(s) is
interrupted. If the crankcase heater(s) are NOT recycled before a cooling
start-up, compressor bearing damage may result.

Use the procedure outlined below to energize the crankcase heater(s):
1. Set the thermostat system switch to OFF.

2. Close the unit disconnect switch.
3. Allow the crankcase heater(s) to operate a minimum of eight hours.
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. Once eight hours have elapsed, set the thermostat system switch to COOL. Then
verify that the fan switch is positioned at either AUTO or ON. Move the
temperature control setting lever to a point below room temperature.

The unit will automatically function in the cooling mode in response to the
setting on the room thermostat. When a call for cooling is made, the
compressor(s), evaporator fan, and condenser fans are energized. Refer to the
"Operation" manual for control and electrical sequences of operation.

Be sure to verify that the unit airflow rate is adjusted according to the
information provided in the "Service Facts".

Operating Pressures

After the unit has operated in the cooling mode for a brief period of time,
install pressure gauges on the gauge ports of the discharge and suction line
valves located in the compressor compartment. Refer to Figures 16 and 17 for
valve locations. Check the suction and discharge pressures and compare them to
the approximate operating pressures provided in Table 4 or 4a,

Note: DO NOT USE THESE PRESSURES TO DETERMINE UNIT REFRIGERANT CHARGE.
Correct unit operating charge is shown on the unit nameplate. To charge the
system accurately, either use a charging cyclinder or weigh the charge.

Table 4
Operation DB Entering Air
| To Condenser
Pressures (Psig) | Mode] Pressure [ 85 F [ 95 F | 105 F| 120 F
BTC 100 | Discharge 239 271 306 344
Suction 76 78 80 83
| BTC 130 | Discharge 248 280 313 350
| Suction 74 76 78 | 81
| BTC 170 | Discharge | 240 | 273 | 309 | 348
Suction 16 79 81 83
’ BIC 200 | Discharge | 255 | 286 | 323 | 362
Suction 76 18 81 83
Table 4a DB Entering Air
Operation Pressures (Psig) To Condenser
for Model Numbers BTC100G---CA,DA Model Pressure 85F ~_95F 105F 120F
BTC130G---CA,DA Discharge 233 263 297 354
BTC170G---CA BTC100  Suction 75 77 79 82
BTC200G---CA Discharge 246 276 310 367
BTC130  Suction 75 77 79 82
Discharge 259 288 320 374
BTC170  Suction 77 79 81 84
Discharge 270 301 334 391
BTC200  Suction 77 79 81 84
NOTES:

) 5% Based on nominal cfm (400 cfm/ton).
2. Evaporator air is 80F DB - 67 F WB.
3% Suction pressure is accurate to withing + 2 psig.
4. Discharge pressure is accurate to within + 7 psig.
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Voltage and Amperage Checks

WARNING: USE EXTREME CARE WHEN CHECKING VOLTAGE AND AMPERAGE AT LIVE
TERMINALS. AVOID TOUCHING THE TERMINAL WITH HANDS OR BODY, UNINSULATED TOOLS,
OR CLOTHING. BE SURE FLOOR, ROOF OR GROUND SURFACE IS NEITHER DAMP NOR WET.
SET THE TEST INSTRUMENT TO THE PROPER MODE AND RANGE. FAILURE TO FOLLOW THESE
SAFETY MEASURES COULD RESULT IN SERIOUS INJURY OR DEATH FROM ELECTRICAL SHOCK
OR AN EXPLODING TEST INSTRUMENT.

With the compressor operating, check the line voltage at the unit. The voltage
should be within the range shown on the nameplate. If low voltage is
encountered, check the size and length of the supply line from the main
disconnect to the unit; the 1ine may be undersized for the length of run.

Measure the voltage at the load side of the compressor contactors while the
compressor is running; the voltage must be within the range stated on the unit
nameplate. If low vcltage is encountered, check for loose connections,
undersized wiring (for the length of run), or low supply voltage from the power
company. In addition, verify that the vcltage at the load side of these
contactors does not fall below the minimum 1imit during locked rotor current
surge (i.e., while the compressor is starting).

Use a clamp-on ammeter to check compressor amperage with the compressors in
operation. Amperage draw must not exceed the values shown in Table 2. Voltage
inbalance cannot exceed 2 percent; if it does, de-energize the compresscr(s)
immediately and contact the power company. (To calculate voltage imbalance,
refer to the paragraphs which follow.)

Calculating Yoltage Imbalance

Voltage imbalance on three-phase systems can cause motors to overheat and
eventually fail. The maximum imbalance allowable is twc percent, and the
readings used to determine it must be measured at the compressor terminals.

Voltage imbalance is defined as 100 times the maximum deviation of the three
voltages from the average (without regard to sign) divided by the average
voltage. If, for example, the measured voltages are 221, 230, and 227, the
average voltage would be:

221 * 230 + 227 = 226 volts
3

The percent of voltage imbalance is then:

100 x (226 - 221) = 2.2%
226

In the example above, the 2.2 percent imbalance is not acceptable. Whenever a
voltage imbalance of more than 2.0 percent exists, be sure to check the voltage
at the unit disconnect switch. If an imbalance is again apparent, the power
company should be notified to correct the problem. If the imbalance at the unit
disconnect switch does NOT exceed 2.0 percent, the imbalance is caused by faulty
wiring within the unit. Be sure to conduct a thorough inspection of the unit
electrical wiring connections to locate the fault, and make any repairs
necessary.
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Economizer Start-Up Adjustments for BTC100-130G-A, B, C Models
and BTC170-200G-A, B Models

Be sure to make the operational adjustments described below on those units
equipped with factory-installed economizers.

1. Remove the economizer control box cover.

2. Mixed Air Temperature Adjustment Mechanical (cap-tube) Economizer

Control Only.: Using a screwdriver, set the minimum mixed air
temperature setting; see Figure 18.

CAUTION: Do not set mixed air temperature below 60 F or compressor damage
may result.

Note: Electronic Mixed Air Sensor is not adjustable.

3. Minimum Position Adjustment: Energize the evaporator fan. Then set the
minimum fresh air damper position with a screwdriver. The dampers should

open and close in response to the minimum position adjustment;
see Figure 18.

Figure 18
Mechanical Economizer
Control Box
(Shown with Cover
Removed)

MIXED AIR TEMPERATURE
ADJUSTMENT

MINIMUM POSITION
ADJUSTMENT

UN/ACC-5034

Note: Electronic Mixed Air Sensor is not adjustable and

minimum position potentiometer is mounted on the
actuator.
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4, Enthalpy Control Adjustment: )
Set the enthalpy control knob to the desired setting. Notice
that the enthalpy control (shown in Figure 19) is marked with four settings:
A, B, C, and D. The suggested control setting is B. See Figure 20 for
temperature and humidity range settings.

5. Maximum Fresh Air Adjustment: Because of the length of the return air
ducts in some applications, an increase in unit airflow may result when the
economizer modulates to full open. This situation can result in increased
loads on the evaporator fan motor, and may be detrimental to the air
balance of the building.

Figure 19
Enthalpy Control
Adjustment
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Economizer Start-Up Adjustments for BTC100-130G-D Models and
BTC170-200G-C Models

Be sure to make the operational adjustments described below on those units
equipped with factory or field installed economizers.

l. Remove the filter access panel.

Note: Electronic Mixed Air Sensor is set at 58 F and is not adjustable.

2. Minimum Position: The minimum position potentiometer is attached to the
terminals on top of the damper actuator. Energize the evaporator fan. Then
set the minimum fresh air damper position with a screwdriver. The dampers
should open and close in response to the minimum position adjustment.

3. Enthalpy Control Adjustment: The enthalpy control knob is located below
the damper actuator. Set the enthalpy control knob to the desired
setting. The enthalpy control is marked with four settings: A, B, C, and
D. The suggested control setting is B. See Figure 20 for temperature
and humidity range settings.
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Figure 20

Operating Curves
for Enthalpy
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NOTE: THE ECONOMIZER WILL OPERATE AT TEMPERATURE AND HUMIDITY LEVELS IN THOSE AREAS
TO THE LEFT OF EACH LINE LABELED A. B, COR D

This problem - if it exists - can be corrected by adjusting the full-open
position of the fresh air dampers. As shipped from the factory, the fresh air
dampers open 60 degrees at the full-open position. To modify the fresh air
dampers to open to a lesser extent, proceed as described below:

a. Energize the evaporator fan; check amp draw after the economizer has moved
to the minimum position setting. (See note in Step 5¢c.)

b. Remove the yellow wire from Terminal TS2-12 in the economizer control box;
this causes the blades of the fresh air damper to drive full open.

c. Check the evaporator fan motor amp draw.

Note: The economizer control box access panel must be in place to ensure
correct readings.
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d. If the amp draw noted in Step 5¢ is greater than that measured in 5a, the
fresh air opening must be adjusted.

# Loosen the nut securing the ball joint on the fresh air damper drive.

CAUTION: Do NOT loosen the rod in the ball joint; it is preset in the
factory to ensure that the fresh air dampers close tightly.

Slide the ball joint in the slot to the desired position and tighten the
nut. (S1iding the ball joint to the maximum position results in a maximum
opening of 30 degrees. ) See Figure 21,

e. Check the amp draw of the evaporator fan motor to confirm positioning.

f. Reattach the yellow wire removed in Step 5b to Terminal TS2-12,

*Only for models BTC100G thru 130G-A, B, C and BTC170G thru 200G-A, B. Later
models have no adjustments.

Economizer Operational Checkout

After completing the control adjustments described under "Adjustment", perform
the economizer checkout procedure described below to ensure that the economizer
operates properly:

1. Energize the evaporator fan; the economizer motor should operate, the
outside air damper should begin to open, and the return air damper should
begin to close.

Observe this operation until the motor stops at the minimum air position.

2, Energize the Y1 terminal (i.e., first stage of cooling). If outside air
conditions are acceptable for economizer operation, the outside air damper
blades will continue to open and the return air damper blades will continue
to close.

: 30-DEGREE
Figure 21 2 OPENING

Fresh Air Damper
Adjustment Slot

(AS SHIPPED FROM
FACTORY)
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5.

This operation will continue until the mixed air temperature falls below the
58 F mixed air temperature setting . At this point, the damper blades will
modulate to maintain a minimum supply air temperature. Neither the compressor
nor the condenser fan should come on at this time. If outside air conditions
are not suitable for "economizing", however, both the compressor and the
condenser fan will energize.

Energize Terminal Y2 to simulate a second-stage cooling command. If outside
air conditions are acceptable for economizer operation, the first-stage
compressor will energize and the second-stage compressor will remain off
(dual-compressor units only). If outside air conditions are not suitable
for "economizing", the second-stage compressor will begin operation.

De-energize Terminals Y1, Y2, and G. The blades of the economizer (i.e.,
fresh air) damper will fully close, while those of the return air damper
will open to their full extent.

Replace the filter access panel.

For detailed economizer operational sequences for BTC 100 through 200 units,
see the BTC Operation/Maintenance Manual.
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MODEL NOMENCLATURE

B 0o 030
T ==
ALWAYS “'B"’
PRODUCT TYPE

COOLING, PACKAGED

COOLING CAPACITY

C 1 00 B A
= ==
SERVICE DIGIT
MINOR DESIGN
SEQUENCE

——SECONDARY CAPACITY AND/OR
FACTORY-INSTALLED OPTIONS

DESIGN SEQUENCE

00 = Packed Stock,
No Options

UNIT VOLTAGE

1 =230/60/1
3 =200-230/60/3
4 =460/60/3

ALL phases of this installation must comply with NATIONAL, STATE AND LOCAL CODES.

A. GENERAL

These instructions cover installation of all single package
BTC024,030-036C-B air conditioning units. For an easy and
orderly installation, follow the sequence of instructions as they
are outlined.

These instructions do not purport to cover all variations in
systems nor to provide for every possible contingency to
be met in connection with installation. Should further infor-
mation be desired or should particular problems arise which
are not covered sufficiently for the purchaser’s purposes, the
matter should be referred to The Trane Company.

1. UNITINSPECTION — Check for shipping damage. Report
any damage to transporting company immediately and replace
any damaged parts.

2. POWER SUPPLY — Be sure power supply on nameplate
agrees with that available. The power supply should be ade-
quate for the unit and for supplementary heat. Separate
branch circuits will be required when adding supplementary
heat.

3. FILTERING — Adequate filter area must be provided in the
return air duct, (see table below).

HI-VELOCITY ONLY
UNIT NO. SIZE AREA
TC024 1 20" x 20" x 1" 400 sq. in.
TC030 1 20" x 25" x 1" 500 sq. in.
TCO036 1 20" x 30" x 1" 600 sq. in.

The specific location of the filters will depend upon the type of
installation and the layout of the duct system. Be sure the

page 2

customer is aware of the location of the filters and the need to
change them as required.

4. LOCATION AND RECOMMENDATIONS — This unit was
designed for multiple applications: rooftop, outdoor ground
level, thru-the-wall and attic.

a. The discharge air from the condenser fan must be unre-
stricted for a minimum of 4 feet from the unit. If it is an attic
installation, discharge and intake air must be ducted to the
outside, (Figures 1 & 4).

b. There must be sufficient clearance to provide easy and
unrestricted access to service panels. (See outline drawing —
Figure 1).

¢. The unit should not be exposed to direct roof water runoff.

d. Elevation minimums must be observed for drain line “trap”
and ventilation to under side of unit.

e. All duct work inside the structure should be adequately
insulated. All duct work outside of structure must be insulated
and weatherproofed in accordance with local codes. If supple-
mentary heat is added, duct connectors should be of a flame
retardant material.

f. Field supplied mounting pads should be used beneath the
unit to prevent transmission of vibration to the occupied strue-
ture.

5. WEATHER SEALING — After roof mounting supports
have been installed, flashing must be installed per local build-
ing code. (See Figure 2.)

When going through an exterior wall, the hole must be sealed
by flashing or equivalent and in accordance with local building
code.

dwg. no. 21A722712 PO1
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B. APPLICATIONS

1. ROOF TOP — The roof must have sufficient structural
strength to support the load. FHA approved construction and
local codes are normally adequate, providing the roof joists and
rafters have a proportionally distributed load. (See Figure 2.)

The unit should be positioned for recommended clearances as
previously outlined under “Location and Recommendations.”

If duct hood or supply and return ducts are fabricated by
installing contractor, then be sure that the portion of the
supply and return ducts out of doors are as short as possible.
The supply duct, return duct and connectors should be insu-
lated with 2" insulation and weatherproofed. Be sure the open-
ings in the structure for the supply and return duets are large
enough to include the insulation.

Vibration isolators are recommended to prevent transmission
of vibration to the structure. Isolate with at least four Korfund
vibration isolators, or equivalent. The isolators must provide a

‘minimum clearance of 3/4" beneath the unit permitting air to

circulate under the unit base.

After unit has been properly positioned, complete installation
per instuctions under sections C. ELECTRICAL, E. DRAIN

"PIPING and follow check out procedure and operational check

on page 12.

2. GROUND LEVEL - OUTDOOR — When this packaged
unit is located outdoors at ground level it should be positioned
on a concrete pad 4" thick and 2" larger than the unit on all
sides. Position concrete pad so it is level. (See Figure 3.)

The concrete pad must not come in direct contact with the
occupied structure. (See Figure 3.)

The unit must be isolated with mounting pads. The mounting
pads must provide a minimum of 3/4" clearance beneath the
unit to permit air circulation and prevent corrosion of the base.
(See Figure 3.)

That portion of the supply and return ducts out of doors must
be as short as possible.

The outdoor section of the supply duct, return duct and connec-
tors should be insulated with 2” insulation and then weath-
erproofed. Be sure the openings in the structure are large
enough to include ducts and the insulation.

3. INDOORS — Whenever a single package unit is located
indoors, the unit must be positioned in such a manner that
outdoor air is available to the outdoor coil. For attic type
applications, the outdoor coil would be mounted flush with the
end of the structure. (See Figure 5.) The discharge air from the
condenser section may be returned outdoors by ducting as
shown in Figure 4 & 5.

When a unit is mounted on a foundation, it should be isolated
with four or six isolators. Be sure the foundation is sufficient. If
plywood is used, the thickness must be 3/4” minimum. The
foundation must span at least 3 joists as shown in Figure 4. It is
recommended that the evaporator section of the cabinet be
wrapped with at least one inch of vaporproof insulation.

The unit may be suspended and supported across the base by
means of channels. Be sure to provide adequate isolation to
prevent vibration transmission to the structure. (See Figure 5.)
For any type of indoor installation, an external drain pan must
be mounted under the unit and coated. To provide adequate
support, the isolators above and/or below the drain pan should
be correctly aligned.
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any liquid R-22 in the compressor (30 minutes for each pound

EXTERNAL
DRAIN PAN

E. DRAIN PIPING (SEE FIGURE 6)

e of R-22 in the system as shown on the nameplate).
Following this procedure will prevent compressor damage at
SusPENSION KIT _ the initial startup. ‘
KA Ten Sea Record the “POWER APPLIED DATA” on the designated lines
WALL CAVITY below:
& Time AM./P.M. Date
b
4 By
: .;\ !! ‘ Electrician

»

C 6] CONDENSATE DRAIN PIPING
g 3/4" PVC OR COPPER 3/4". GALVANIZED
TUBING & FITTINGS PIPE & FITTINGS
C. ELECTRICAL CONNECTIONS 2,I, : EMIN
1. To determine the electrical power requirements of the unit, :
refer to the nameplate of the unit. The electrical power avail-
able must agree with that listed on the nameplate. SRR
2. Provide an approved weatherproof disconnect within close 2’ MIN.

proximity of unit. ‘Lﬂ

3. The power supply lines must be run in weathertight conduit
to the disconnect and into unit control box. Provide strain relief

for all conduit with suitable connectors. QTY. | MATERIALS QTY. | MATERIALS
g it v bt 1 TEE 1 TEE
4. Provide flexible conduit supports whenever vibration trans- 3 T . =
mission may cause a noise problem within the building strue- ’
ture. Be sure all connections are made tight and no naked wires . mad 3 L TTNETa
are exposed. 1 4’ NIPPLE 1 3-1/2" NIPPLE
) ; b 2 | 2" NIPPLE
: nd th intern rovided. See wiring diagram
5. Ground the unit internally as provided g diagr . 374" NPT 70 PVG OR

for location.

COPPER ADAPTOR

6. All electrical accessories must be installed and wired

according to the instructions packaged with that accessory. Do not use reducing fittings in the drain lines. The condensate

7. Use color coded, low voltage, multi-wire cable to simplify b L

circuiting between unit and room thermostat. 1. Made of 3/4" pipe size.

8. Refer to the Field Wiring diagrams for electrically connect- 2. Pitched — 1/4" per foot recommended to provide free

ing unit and room thermostat together. drainage to convenient drain system.

9. Important — Connect jumper at terminals 1 and 2 of 3. Trapped — a pipe tee and clean out plug should be installed.
thermostat for fan operation in the heating mode of operation.

(See Field Wiring Diagram). 4. Must not be connected to closed drain system.

D. COMPRESSOR SUMP HEAT 5. If an external drain pan is installed, do not connect the drain

pipes. Do not trap the external drain pan pipe.

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 F. OPERATIgNAL AND CHECKOUT

the system main disconnect switch. This will activate the PROCEDURES

compressor sump heat. Do not change the Thermostat System  *“‘Operational and Checkout Procedure” will be found on page
Switch until power has been applied long enough to evaporate 12 of this instruction.
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ELECTRICAL CHARACTERISTICS:
ALLOWABLE CLIMATUFF™ COMPRESSOR
ELECTRICAL VOLTAGE
‘ UNIT MODEL CHARACTERISTICS |  RANGE MCA | Mmop VOLTAGE HP RLA | LRA RPM
BTC024C1008 230/60/1 207254 16 2% 230/60/1 22 | 100 | 4 3450
BTC030C1008 200-230/60/1 180-254 219 ® 230/60/1 28 | 138 | 58 3450
BTC036C1008 200-230/60/1 180-254 2 % 230/60/1 36 | 152 | 72 350 |
BTC036C3008 200-230/60/3 187-254 186 30 | 200237603 | 36 | 15 | 85 3450
BTC036C4008 460/60/3 414-508 96 15 480/60/3 38 53 | 42 3450
INDOOR FAN MOTOR OUTDOOR FAN MOTOR |
UNIT MODEL HP VOLTAGE FLA RPM ) VOLTAGE FLA RPM
BTC024C1008 /4 230/60/1 18 1075 12 230/60/1 08 825
BTC030C1008 /4 200-230/60/1 22 1075 3 200-230/60/1 19 1075
BTC036C1008 13 200-230-60/1 24 1075 /3 200-230/60/1 19 1075
BTC036C3008 13 200-230/60/1 24 1075 12 200-230/80/1 19 1075 ‘
BTC036C4008 173 460/60/1 11 1075 12 480/80/1 0.98 1075 |
|
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INDOOR FAN PERFORMANCE — PRESSURE DROP CHARACTERISTICS

BTE024C—8 3 ELECTRIC HEATERS
c : NUMBER OF RACKS (SEE TABLE BELOW) ‘
HIGH SPEED LOW SPEED® 1 l 2 —I 3
AIRFLOW PRESS. PWR. PRESS. PWR.
CFM@ In. w.g. WATTS In. w.g. WATTS AIRFLOW
500 95 185 78 162 CFM AIR PRESSURE DROP, INCHES OF W.G.
& 600 83 : 192 67 188 600 0.02 ' 0.04 0.06
;‘ 700 75 200 57 214 700 0.03 0.05 0.07
£ 800 .66 225 .46 220 800 — 0.06 0.09
> 900 .56 265 .32 240 900 0.04 0.08 0.12
8 1000 47 300 13 265 1000 0.05 0.10 0.15
< | @100 36 340 00 290 1100 0.06 0.12 01.8
(:_, — 1200s - - SZ:eed 380 1200 0.07 0.14 0.21
@ Factory Setting at Low
3 @ Water Blow-0ff Limit 1300 0.08 0.17 0.25
E|l® g/eetPCoil, No Biltsr,TNoIMe?tari i 1400 0.10 0.20 0.30
" : :
tl? e Pressure Drop Tables for Installed Electric Heater 1500 0.12 0.23 0.35
, HEATER MODEL NO. NO. OF RACKS
™ BAY96X261D 1
BAY96X262D & 263D 2
BTCO30C—B ® BAY96X1917,3906,3912,3917, 3
HIGH SPEED LOW SPEED® 4906,4912, & 4917
AIRFLOW PRESS. PWR. PRESS. PWR. @ Install in Heater Enclosure BAYPLNMOO9
CFM® In. w.g. WATTS In. w.g. WATTS E D 21A122733 Rev. 0
800 80 350 7 335 Lttt il
900 .70 375 58 345
a 1000 61 400 44 360
. 1100 .50 425 .30. 375
& 1200 40 445 15 390
ey 1300 28 480 .00 415
B[ @140 13 505
2 1500 00 535
~ | @ Factory Setting at Low Speed
. | @ Water Blow-0ff Limit
g’ @ Wet Coil, No Filter, No Heater Installed.
Aa See Pressure Drop Tables for Installed Electric Heaters.
= The Table Values Are Applicable To Both The Rated And 90% Voltage Taps
S When Connected To The Proper Motor Tap.
u
BTC036C—B
HIGH SPEED LOW SPEED®
AIRFLOW PRESS. PWR. PRESS. PWR.
CFMa@ In. w.g. WATTS In. w.g. WATTS
800 1.03 390 .98 355
900 .95 415 .88 365
1000 .88 430 .18 380
&1 1100 .80 450 67 395
i 1200 n 475 54 410
& 1300 83 500 .39 435
4 ®1400 .55 525 25 460
] 1500 43 570 00
2 1600 26 610
N 1700 10 660
o»| @ Factory Setting at Low Speed
2 | @ Water Blow-0ff Limit
O | @ Wet Coil, No Filter, No Heater Installed. See Pressure Drop Tables for Installed Electric
g Heaters. The Table Values Are Applicable To Both The Rated And 90% Voltage Taps
& [ When Connected To The Proper Motor Tap.

page 6 dwg. no. 21A722712 PO1




BRANCH CIRCUIT WIRE SIZING TABLE
(Based on 2% Voltage Drop)

—

60° C. Insulation; 30° C. Ambient Temp. (86°F.)

o . _ DISTANCE (POWER SUPPLY TO LOAD) IN FEET {

d s poag oy a E SR DR S
| No.| 12 CD"EF ’

OR
No.| 10 ALUMINUM

ELECTRIC HEATER DE-RATING CHART
(for 240V or 480V Rated Heaters Installed on Lower Voltage Systems)

240V. 280V. 320V. 360V. 400V. 440V. 480V.
100%
11
r'\

-
>
-
B 75%
(@]
fa
w
o
<
o
w 50%
O
-
z
i
&)
o
a

25%320v. 140V. 160V. 180V. 200V. 220V. 240V,

APPLIED VOLTAGE
® EXAMPLE: Calculated Heat Loss — 29,200 BTUH  Power Supply — 208V.
‘ The chart indicates that any 240V heater will deliver 75% of its rated capacity at 208V.

29,200 BTUH
75

Select a heater having AT LEAST 39,000 BTUH

= 39,000 BTUH capacity at 240V.

dwg. no. 21A722712 PO1 page 7



TYPICAL FIELD WIRING DIAGRAMS

BTC024,030,036C UNITS, COOLING ONLY

3 PH. POWER
SUPPLY PER 0" O\ O
LOCAL CODES =

l 4
1 PH POWER  ammm0~" Qom0 Oy
SUPPLY PER
LOCAL CODES.  quum0" Ousmg\ Oummmng

GROUNDING

w

wl al =
x| “| wl
o & 5

LOW VOLTAGE

0" CONNECTION
?lg‘é“'“j = | §|"/7_Temmn BOARD

OR COLORED
"PIG-TAIL" LEADS.

COOLING (ONLY)
THERMOSTAT
1
B iy
COOLING (ONLY) THERMOSTAT

Y |R |G| wiTH FAN SWITCH MODEL
AY28X104

LOW VOLTAGE WIRING
emm==e | INE VOLTAGE WIRING

!

SINGLE PACKAGE
AIR CONDITIONER

NOTES:

POWER WIRING AND GROUNDING OF EQUIPMENT
MUST COMPLY WITH LOCAL CODES

BE SURE POWER SUPPLY AGREES WITH EQUIPMENT
NAMEPLATE.

N

w

LOW VOLTAGE WIRING TO BE NO. 18 AW.G. MINIMUM
CONDUCTOR

USE COPPER CONDUCTORS ONLY.

»

From Dwg. 21B111015 Rev. 9

BTC024,030,036C UNIT WITH SUPPLEMENTARY HEATERS BAY96X261D,262D,263D;
BAY96X1917; BAY96X3906,3912,3917; BAY96X4906,4912,4917

| PH. POWER SUPPLY
PER LOCAL CODE

PACKAGED
AIR CONDITIONER

SEE NOTE 4
TERMINAL BOARD \:

NOTES

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

2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT

NAMEPLATE

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

CONDUCTOR.

JUMPER MUST BE CONNECTED BETWEEN 1 AND 2 FOR

UNIT TO OPERATE IN HEATING.

. SEE HEATER WIRING DIAGRAM FOR CURRENT RATING
OF HEATER USED

w

&

(5

HEATING-COOLING ROOM THERMOSTAT AY28X092

OR AY28X105. SET HEATING ANTICIPATOR PER

HEATER WIRING DIAGRAM.

GROUNDING
GROUNDING
WIRE CONNECTION ,
1 33 ' LOW VOLTAGE
i [T POLARIZED
PLUG P
112]3]4] g i
1[2]3]4] Y )
gh I
T T w \ 1
SUPPL. HTR. ! o
1
CONTROL BOX GROUNDING
CONNECTION
— GROUNDING
> WIRE
R A

TO POWER SUPPLY PER LOCAL CODES

AND AS DEFINED ON HEATER RATING NAMEPLATE.

INTER-COMPONENT WIRING

——————— 24 V. FACTORY
—ememememem e LINE V.[* WIRING
24 V. FIELD

e LINE V.f WIRING

=|o|<|o|~|—

From Dwg. 21B137494 Rev. 0

page 8
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TYPICAL FIELD WIRING DIAGRAMS

3 PH, POWER SUPPLY
PER LOCAL CODES

S

X

| PH. POWER SUPPLY
PER LOCAL CODES

GROUNDING

ROUNDING
CONNECTION

| AIR CONDITIONER

FIELD WIRING — BTC030,036C UNIT WITH SINGLE PHASE SUPPLEMENTARY HEATER BAY96X292B

ROOM THERMOSTAT

!:AT.

NO.AY28X092 OR AVZ!XIOS—I
SET "HA" AT 0.32 AMPS.

| i [2[w[e[r]¥]s

|

I [ 1]
NOTE 5—/
T P
L4
LVTB
J
w
G
R
Y
B
|
|
Fo by
oA
" il =

| PH. POWER SUPPLY TMRU
FUSED DISCONNECT, 72
AMPS.EACH LINE @ 240 V

GROUNDING
WIRE

NOTES:

- POWER WIRING AND GROUNDING OF EQUIPMENT MUST
COMPLY WITH LOCAL CODES

BE SURE POWER SUPPLY AGREES WITH EOUIPMENT
NAMEPLATE.

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

USE ONLY THERMOSTATS AY28X092 OR AY28X105.
DO NOT CONNECT JUMPER TO TERMINALS 1 & 2. TO DO
SO WILL LOCK THE HEAT ON WITHOUT BEING
CONTROLLED BY THE ROOM THERMOSTAT

N

&

e, i S bl | _HEATER
[T T ENCLOSURE
INTER-COMPONENT WIRING | HEATER JUNCTION BOX
|
————— 24V. | FacTORY ! {
= ———— LINE v.[ WIRING I
24 V. } |ERLIDG = -
WIRIN g D,
e ‘F/nsnzn FUSE
' FUSE , BLOCK ! 80X
GROUNDING
a CONNECTION

From Dwg. 21B123668 Rev. 2

FIELD WIRING — BTCO036C UNIT WITH THREE PHASE SUPPLEMENTARY HEATER BAY96X293A

WIRE

3 PH. POWER SUPPLY
THRU FUSED DISCONNECT

3 PH. POWER SUPPLY ; INTER- COMPONENT WIRING
THRU FUSED
DISCONNECT S
. 24 V. | eacTory
— — === LINE V. WIRING
[ ]
24 V. | reLo
Line v [ WIRING
| PH POWER SUPPLY
THRU FUSED
DISCONNECT ]
SROUNDING o -—
q oo FIELD
GROUNDING CONNECTED
CONNECTION
LVTB \T |
| AIR CONDITIONER J 2 | ROOM THERMOSTAT
| w ) w| CAT NO Av2exos2 |
s LA i oR |
7= ; CAT. NO. AY28X105
R o i R
Y (// Y SET "HA" AT
8 a| 0.3z amps.
- —
Cr s 5 />
e NOTES:
z 1_—HEATER
]ﬂ" ENCLOSUNE 1. POWER WIRING AND GROUNDING OF EQUIPMENT MUST
COMPLY WITH LOCAL CODES
iR 8 ¢ ! 2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT
suPﬁ.zn:uunv l NAMEPLATE
Lo i 3. LOW VOLTAGE WIRING TO BE NO. 18 A.W.G. MINIMUM
GROUNDING ® CONDUCTOR.
CONNECTION 4. SEE HEATER WIRING DIAGRAM FOR CURRENT RATING
OF HEATER USED.
GROUNDING =

From Dwg. 21B123106 Rev. 2

dwg. no. 21A722712 PO1
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECT CLOSED (ON)
Indoor Thermostat Component Operation
Switch Setting :
ity - Indobr Outdoor Comp. E":::;i
System Switch (O Fan Switch | Blower Fan Compressor| Sump
Step ——  Runs Runs Runs Heat (WanX.SUpply
No. | To Check Off | Cool | Heat | Auto | On | | - ir)
1 Compressor Heat X X X
2 Indoor Fan Operation X X X X
3 Cooling Operation X X X X X X
4 Heating X X X X X
5 Check Performance & X X X X X X
Charge
~ USE CHARTS INSIDE UNIT >
6 Inform owner on how to operate system and what to expect of it. At the same time deliver Owner’s Use and Care Booklet. Set thermostat
to desired operating position before leaving.
(@ Also set thermostat dial to call for cooling or heating as necessary.
Q
g
e
3
o
N
>
~
N
N
>
N
",
=




CHECKOUT PROCEDURE

After installation has been completed, it is recommended that the entire system be checked
against the following list;

1. Check for secure anchoring if it is Roof Top or Ground Level application.

If Thru-the-Wall application, make sure bracing has a firm hold to unit and is

WO SENOMIG 10 W TOUNISNON: . 7 U LT R S DI LTI RO TR []
2. Check all field wiring to make sure connections are: (1) secured tightly,

(2) electrically insulated, (3) isolated from each other and other metal parts,

and (4) unit has been properlygrounded . ..................... ... ...... []
3. Check that the space between the unit and structure has been closed with

flashing or equivalent in accordance with local buildingcodes . ............... []
4. Check power supply to see that it is correct for unit requirements ............. []
5. Check to be sure all tools and debris around, on top, or under unit

R T Y e e R R e R e N PR -
6. Check thermostat’'s thermometer accuracy (check against reliable thermometer).

AU POE INSITUGLION W INORMOSIBE . . ..., . o VR e T e e e []
7. Check for return air filter installation and that the supply and return

e i A i s 8 s S P APl o o 1 A B T BN R ik []
8. Check that drain lines are draining freely. (Pour water indrainpans.) ........... []
9. Check that unit panels areinplaceandsecured .......................... [ ]

SYSTEM OPERATIONAL CHECK

IMPORTANT: To prevent compressor damage which may result from the presence of
LIQUID refrigerant in the crankcase these procedures should be followed at initial Start-Up
and at anytime the power has been off for 12 hours or more.

1. Before proceeding with this ‘‘Operational Check,’’ go to ‘‘Electrical Section’’ of this
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. Apply power by closing system disconnect switch. The generated compressor heat
evaporates the liquid in the crankcase. TO EVAPORATE LIQUID ALLOW AT LEAST
ONE-HALF HOUR PER POUND (R-22), AS SHOWN ON UNIT NAMEPLATE.

4. Except as required for safety while servicing: DO NOT OPEN SYSTEM DISCONNECT
SWITCH.

5. After completing above procedures, turn to page 11 for Operational checkout of
system(s).

The Trane Company

Light Commercial Unitary Division

Guthrie Highway

Clarksville, TN 37040 dwg. no. 21A722712 PO1
P.l.
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ASCT-IN-2A

INSTALLER'S GUIDE

Accessory
Antishortcycle Timer
And

Time Delay Relay
Kits

Antishortcycle Timer
(ASCT)
BAYASCTO001

Time Delay Relay

(TDR)
BAYRLAY002

Since The Trane Company has a policy of continuous
product improvement, it reserves the right to change
specifications and design without notice. The installation
and servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians.

18-HD60D2

2nd Printing 1985



Antishortcycle Timer (ASCT)

General Information

The antishortcycle timer kit contains the ASCT, one mounting
screw, three wires, one wire nut and a wiring diagram.

The ASCT is a solid-state device. It protects the compressor from
starting too frequently on command of a poorly-controlling ther-
mostat. Compressor short cycling may be caused by poor ther-

Installation

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND SE-
CURE IT IN THE OPEN POSITION BEFORE INSTALLING THE
ANTISHORTCYCLE TIMER. FAILURE TO DO SO MAY RE-
SULT IN SERIOUS INJURY OR DEATH BY ELECTROCUTION.

To install the ASCT, follow this procedure:

1. Remove the unit control box panel, and the dead front panel
located inside the control box.

2. Find the set of two holes near the control panel thermostat
terminal strip. See Figure 1. These holes are approximately
"1e-inch apart. The larger hole is for the mounting screw that
passes through the center of the ASCT. The smaller hole is for
the antirotation pin on the base of the timer. Position the timer
properly and tighten the single screw.

mostat control or by sudden and very short duration power
outages.

When the thermostat contacts open, or when there is a mo-
mentary power outage, the ASCT locks the compressor out of
operation for five minutes.

3. Determine the correct wiring connections for wires 401, 402,
and 404. Refer to Figure 2. Terminals 1 and 2 are wired in
series with the stage 1 compressor contactor circuit and termi-
nal 4 is connected to the ground side of the 24VAC control
circuit.

4. Remove the quick connect from wire 402 in order to splice it to
the correct wire from the unit control panel with the provided
wire nut.

5. Connect the three wires. Wires 404 and 401 go to the terminal
strip. Wire 402 splices to the wire indicated in Figure 2.

6. Replace and secure both access panels and restore power to
the unit.

TERMINAL STRIP
TO THERMOSTAT

VIEW OF CONTROL BOX UPPER LEFT CORNER

| TWO HOLES
_.7 7he" APART
i

—?—

Figure 1 - A Typical View of Two Holes Near Control Box Terminal Strip

© American Standard, Inc. 1985




404

()
' CONNECT TO 24 VAC CIRCUIT

GROUND TERMINAL. TYPICALLY T OR S2.

O

CONNECT TO TERMINAL
STRIP STAGE 1 COOL
TERMINAL. TYPICALLY Y;,.

- CONNECTION DIAGRAM

REMOVE FACTORY-SUPPLIED WIRE |
TO TERMINAL STRIP STAGE 1 COOL
TERMINAL. SPLICE THAT WIRE

TO WIRE 402.
LINE VOLTAGE
il = o oy
TYPICAL ¥ 24VAC S
oo TYPICAL
THERMOSTAT i
TERMINAL STRIP
R — — —
M asct |
. v ¥ ok STAGE 1 COMPRESSOR
g TR 57 T i CONTACTOR CIRCUIT
e
Loy -I
% oEe
Rt oy L
/7
//
/
4 —

TYPICAL LINE DIAGRAM

Figure 2 - Typical Antishortcycle Timer Connection and Line Diagram

Operation
Check the operation of the ASCT with the following procedures: 3. The unit should restart in five minutes, plus or minus 60 sec-
Cooling Mode o

BLESHOOTING section of this manual.
2. Raise the thermostat setting until the unit stops. Then imme-

diately lower the thermostat setting to a point well below the
indoor temperature.

\
|
1. Start the unit and allow it to run for at least five minutes. If the unit does not restart in five minutes, refer to the TROU-



Time Delay Relay (TDR')'

General Information

The time delay relay kit includes a time delay relay, one mounting
screw, two. wires, one wire nut and a wiring diagram.

The time delay relay is a solid-state timer. It p(dvides a four minute

Installation

WARNING: OPEN THE UNIT ELECTRICAL POWER SUPPLY
DISCONNECT SWITCH AND SECURE IN THAT POSITION
BEFORE INSTALLING THIS ACCESSORY. FAILURE TO DO
SO COULD RESULT IN SERIOUS INJURY OR DEATH BY
ELECTROCUTION.

1. Remove the unit control box access panel and the dead front .

panel located inside the control box

2. Find the set of two holes near the control box terminal stnp See
Figure 1 for typical view. The holes-are approximately 7/16-
inch apart. The larger hole is for the mounting screw that fits
through the center of the TDR. The smaller hole is for the-anti-

delay before starting the second compressor, thus preventing
power demand surges. This delay occurs whenever the ther-
mostat calls for compressor number two.

rotation pin on the base of the device. Position the TDR prop-
erly and tighten the single screw.

3. Remove the quick connect from Wire 411 in order to splice it to
- the correct wire from the control panel with the provided wire
nut.

4. Connect wires 411 and 412 per figure 3. Wire 412 goes to the
terminal strip. Wire 411 splices to the wire to the stage 2
compressor contactor circuit. This puts TDR terminals 1 and 2
in series with the stage 2 compressor contactor circuit.

5. Replace and secure both access panels and restore power to
the unit.

or the stage 2 economizer terminal (typically E,). Remove this

A factory-supplied wire to the stage 2 cool compressor contactor circuit is attached either to the stage 2 cooling terminal (typically Y.)

wire from the terminal strip and splice it to wire 411 from the TDR.

TDR
f 411 G)D @
b AR
D~———~—ﬂ CONNECTION DIAGRAM
' @ @

- LINE VOLTAGE

To terminal étrip stage 2_ecqnomizér_ terminal (typically E,) for units that can use economizer.
To terminal strip stage 2 cooling terminal (typically Y5) for units that cannot use an economizer.

S T
i ————
~  2VAC. .-
TYPICAL ROOM
TH :
ERMOSTAT OPTIONAL ECONOMIZER ——
R ' B So—
-t '. o [
, * ECONOMIZER STAGE 2 COMPRESSOR
| 1
O-—— ——0—>>—  CONTROL -—<z<—o— o 7\0—0——, 411 | CONTACTORCIRCUIT [
Y, Y2 | CIRCUIT | E | |
|
L e
TYPICAL LINE DIAGRAM ‘
NOTES:

1. TDR terminal 2 connected to E, if E; exists. Otherwise to terminal Y, or equivalent. Connection via wire 412.

2. TDR terminal 1 connected to stage 2 compressor contactor circuit via splice with wire 411.

Figure 3 - Time Delay Relay Typical Cor'mection‘Diagram and Line Diagram.




Operation

Check the operation of the TDR with the following procedures:

ooling Mode
. Shut the unit off for at least five minutes.

2. Lower the thermostat setting to a point well below the indoor
temperature. (This ensures that both thermostat stages ener-
gize.)

Troubleshooting

WARNING: OPEN THE UNIT DISCONNECT SWITCH BEFORE
CHECKING THE TIGHTNESS OF WIRE SPLICES AND TER-
MINAL STRIP CONNECTIONS. FAILURE TO DO SO COULD
RESULT IN SERIOUS INJURY OR DEATH BY ELECTROCU-
TION.

WARNING: WHEN ELECTRICAL MEASUREMENTS MUST BE
MADE WITH THE POWER ON, CARE MUST BE TAKEN TO
AVOID CONTACT WITH EXPOSED, ENERGIZED PARTS.
CONTACT WITH ENERGIZED COMPONENTS MAY RESULT
IN ACCIDENTAL SHOCK, CAUSING SERIOUS PERSONAL
INJURY OR DEATH BY ELECTROCUTION.

1. Check Wire Connections—Both TDR and
ASCT
Be sure that terminal connections and splices are electrically
and physically tight.

2. Check Wiring Diagrams for Correct
Wiring—Both ASCT and TDR

Refer to Figure 2 or 3 for the correct wiring points. Check the
wiring to be certain that it is correct.

3.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>