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Models:
BTC024C100B
BTC030C100B
BTC036C100B,C300B,C400B

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

(C)American Standard Inc. 1985

Single Package Unit
2, 2-1/2, 3 Ton
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Product Rooftop Air Conditioning
Model BTC
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Sequence 4

Date August 1985
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ALWAYS "B’"

PRODUCT TYPE
COOLING, PACKAGED

COOLING CAPACITY

OESIGN SEQUENCE

MODEL NOMENCLATURE

B TC 030 C 1 00 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
3 200-23016013
4 460160/3

Operation
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

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.
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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:
1. Locked rotor current draw.
2. Sustained high current draw.

3. Excessive heat buildup.
4. High discharge pressure.
5. Loss of refrigerant charge.
6. Excessive cycling on safety controls.
The compressors are equipped with a combination 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.
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PRESSURE CURVE BTCO24C-B

4OO
INDOOR ENTERING
WET eULe -F

350 uPER cuv Is ,-F
LOWER CURVE IS

300

200

150

m 8o

7_
70

0

OUTDOOR TEMPERATURE (oF)

WET BULB "F
FROM TOP DOWN
CURVES ARE: 71"Fii
G7"F. G3"F. 59"F

i ,,,,11II

i!iiii

OUTDOOR TEMPERATURE (oF)

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55F.
AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP. OUTDOOR TEMP. HEAD AND SUCTION PRESSURES.
LOCATE OUTDOOR TEMP. (R) LOCATE INDOOR WET BULB (R) FIND INTERSECTION OF OD TEMP. & ID W.B. (R) READ HEAD OR SUCTION PRESSURE IN LEFT-
HAND COLUMN (R) (SELECT PROPER INDOOR CFM)

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

EXAMPLE: (R) OUTDOOR TEMP. 85F., (R) INDOOR WET BULB 67F.,
(R) HEAD PRESSURE @ 800 CFM 230 PSIG (R)

(R) SUCTION PRESSURE @ 800 CFM 80 PSIG (R)
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PRESSURE CURVE--BTCO3OC-B

INDOOR ENTERING
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95 FROM TOP DOWN
CURVES ARE: 71OF
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COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55F.
AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP. OUTDOOR TEMP. HEAD AND SUCTION PRESSURES.
LOCATE OUTDOOR TEMP. (R) LOCATE INDOOR WET BULB (R) FIND INTERSECTION OF OD TEMP. & ID W.B. (R) READ HEAD OR SUCTION PRESSURE IN LEFT-
HAND COLUMN (R) (SELECT PROPER INDOOR CFM)

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

EXAMPLE: (R) OUTDOOR TEMP. 85F., (R) INDOOR WET BULB 67 F.,
(R) HEAD PRESSURE @ 1OOO CFM 220 PSIG (R)
(R) SUCTION PRESSURE @ 1000 CFM 76 PSIG (R)
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PRESSURE CURVE DBTCO36C-B

ENTERING

UPPER CURVE IS
LOWER CURVE IS

OUTDOOR TEMPERATURE (F)

ENTERING

OUTDOOR TEMPERATURE IFI

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55F.
AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP. OUTDOOR TEMP. HEAD AND SUCTION PRESSURES.
LOCATE OUTDOOR TEMP. (R) LOCATE INDOOR WET BULB (R) FIND INTERSECTION OF OD TEMP. & ID W.B. (R) READ HEAD OR SUCTION PRESSURE IN LEFT-
HAND COLUMN (R) (SELECT PROPER INDOOR CFM)

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

EXAMPLE: (R) OUTDOOR TEMP. 85F., (R) INDOOR WET BULB 67F.,
@ HEAD PRESSURE @ 1200 CFM 230 PSIG (R)

(R) SUCTION PRESSURE @ 1200 CFM 75 PSIG (R)
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TROUBLESHOOTING CHART WHAT TO CHECK

SYSTEM FAULT
REFRIGERANT CIRCUIT

LiquidPreserve Too Hig._._.h P S P S S

Liquid Pressure Too Low S P S S S
Suclion Pressure Too High S P P S P

Suctio Pressure Too Low S S P S

Comlxesso Runs Inadequale u No Coing S

ELECTRICkL

Compressu O.D. Fan Do NoI Sial

Compressor Will Not St But O.D. Fan Runs

O.D. Fan Won’t Start

Compressor Hums Bul Won’t Start

Comlxesso Cycles o IOL

I.D. Blower Wont Start
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BTC-M-IC

Electric/Electric Rooftop

Library Service Literature

Product Section Un i t a r y

Product Rooftop- Lt. Comm. Simile-Zone
Model BTC

Literature Type Oper. Main.

Sequence 1C

Date September ].98(

File No. SV-UN-RT-BTC-M-IC 9/86

Supersedes BTC-M-IB 5/86

Ntdrange
Single-Zone Rooftop
^lr Cond ttloners

BTC IO0

BTC 130, 170 and 200

Models: BTC IOOG thru 200G

Since The Trane Company has policy of continuous
product improvement, it the right to change
specifications and design without notice, The installation
and servicing of the equipment referred to in this booklet
should be done by qualified, experienced technicians. 4th

22-5301-i
Printinq 1986
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Model Number
Description

Trane products are Identified by a multiple-character model number that
precisely Identifies a particular type of untt. An explanation of this
multiple-character number Is shorn be]ovo It tll enable the oner or Serv|ce

Engtneer to deftne operation, components, and applicable accessories for a
speclflc un|t.

Node1 Numberz

Digit Number= I 2,3 4,5,6 7 8 9,10 11 12

DIgtt 1
Alays "Bu

DIgtts 2,3
Poduct Type
TC Coollng, Packaged

Dtgtts 4n5,6
Coollng Capaclty (MBH)
100 FIBH 8.5 Tons
130 t4BH 11 Tons
170 MBH 14.5 Tons
200 17 Tons

Dtgtt 7
14aJor Design Sequence

Dlglt 8
Electrical Characteristics

200-230/60/1
200-230/60/3
460/60/3
575/60/3

Dlglts 9,10
Secondary Capacity And/Or

Facof Znstalled Opttoes Heat
LO Lo Heat (Gas or Elect.), No Factory

Instal led Options
HO High Heat, No Factory-Installed Economizer
HA High Heat, Factory-Installed Economizer

Dtglt 11
NtnorDeslgn Sequence

Dtglt 12
Servtce Dtglt

BTC-M-IC
3



Operation

Note= "Warnings and "Cautions" appear at appropriate places tn this
Instruction manual. Your personal safety and the proper operation of this
machtne require that you follow them carefu]ly. The Trane Company assumes no
liability for Installations or servicing performed by unqualified personnel.

Literature Change
History

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

BTC-M-IB (May 1986)
Revised manual to incorporate new condenser coil, compressors (BTCI30),
new evaporator coil, and evaporator motor (BTCI00).

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

Operat 1on

General

Operation of unit cooling cycles is governed by the position of the syste
switch on the room thermostat. Once the syste swltch Is placed In the COOL
position, untt operation is automatic. Notice that the BTC 100 units provide a
stngle stage of cooltng, whtle BTC 130, 170, and 200 units supply two stages of
cooltng.

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 heatlng or cooling
funct tons.

Cool In9 Node
BI"C 100 Units

With the room thermostat systan 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
confessor begins. The evaporator fan contactor also energizes on a call for
cooling and Initiates evaporator fan operation.

BTC-M-IC 4



Note: For units with llth and 12th digits in model number of AA or BA (Example:
BTCI00G300___)

With the thermostat fan switch in the ON position, the evaporator fan will run
automatically, regardless of compressor or condenser fan operation. BTC i00
units are equipped with two condenser fans, and the operation of these fans is
controlled by a fan limit sensor (FL). See Table 1 for sensor cut-in and cut-
out settings. As long as the outdoor temperature is above 70 F, both condenser
fans will operate. Should the outdoor temperature fall below 65 F,
only one condenser fan will operate.

Table 1
Control Setting Model

BTC 100

BTC 130
thou 200

Control Cut-In Point Cut-Out Point

Low Presp
Sigh Pressure
Condenser Fan
Limit Sensor

Low Pressure
Slh Pressure
Condenser Fan
Limit Sensors

PL 1.
FL 2

20_5 sio
345 +/- 10 si

7O F

.0 5 psiq
345 lO psiq

65 P
75 F

5 5 Dsia
425 10 psig

65 F

5 5 nsi
45 k I0 psiq

70 F

Note: For units with llth 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 I00 units are equipped with two condenser fans, and the operation of
these fans is controlled by a fan limit sensor (FL). See Table 2 for
sensor cut-in and cut-out settings. As long as the outdoor temperature is
above 65 ,both condenser fans will operate. Should the outdoor temperature
fall below 55 F, 0sly one condenser fan will operate.

Table 2
Control Setting Model

BTC i00

BTC 130
thru 200

Control

Low Pressure
High Pressure
conoenser Fan
Limit Sensor

Low Pressure
High Pressure
Condenser Fan
Limit Sensor

Cut-In Point

20 5 p@iq
345:Li0 psiq

65 F

20 m 5 pgiq
345 i0 psi@

65 F

Cut-Out Point

5 i 5 Dsia
425 10 D,io

55 F

+/- sio
425 I0 psiq

55 F
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Econmze Opeat|on

An Illustrated sequence of operation for single-compressor units (BYC 100] |s

found tn Figure 1,

Figure
EceeoBIzer
Operation for
Slgle-Coressor
Ualts (BTC ZOO
Units)

THERMOSTAT CALLS
FOR FIRST STAGE
COOUNG

CONDITIONS AI)VE
ENTHALPY CONTROL
SET POINT

MECHANICAL COOLING
STARTS, O A DAMPERS
AT MIN POSITION

CC)HDITIONED SPACE
LOAD IS PKKED UP
BY MECHANICAL
COOLING

THERMOSTAT FIRST
STAGE IS SATISFIED.
COMPRESSOR SHUTS
DOWN

THERMOSTA! CALLS
FOR SECOND STAGE

MECHANICAL COOLING
STARTS O A DAMPER
GOES TO MIN POSITION
CONDITIONED SPACE LOAD
PICKED UP BY MECHANK3AL
COOLING

THERMOSTAT SECOND
STAGE IS SATISFIED,
MECHANICAL COOLING
SHUTS DOWN

BIELOW ENTHALPY CONTROL
OUTSIO AIR

SET POINT. BUT ABOVE 50 F
CONOITIONS
BELOW

ECONOMIZER OPERATION ONLY
MIXED AIR BULB ATTEMPTS COMPRES IS /
TO MAINTAIN 60 F DISCHARGE LCXKED OUT J

lAIR FROM EVAPORATOR COIL .1

IS ADDITIOeL COOLING
REQUIRED

*58 F for BTCI00G-D Units.

EIZER
OPERATION OILY
MIXED AIR BULB
MAINTAINS 60 F
DISCHARGE AIR
FROM EVAPORATOR
COIL F

STAGE IS SATISFIED.

p,NIIZER SHUTS

CONDITIONED SPACE
LO IS PICKED UP BY
ECONOMIZER

STAGE IS SATISFIED.
/OMIZER SHUTS

BTC 130, 170 and 200 Units

BTC ]30, 170 and 200 untts are equipped with dual compressors, each with tts
own refrigerant clrcult. Two-stage coo]lng operation ts described below.

"With the room thermostat syste switch positioned at COOL and the fan swttch
adjusted to AUTO, the evaporator fan energizes on a ca]] for cooling. In
addition, the contactor of Compressor No. I also energizes through the safety
contro] circuit; as tts contacts c]ose, Compressor No. 1 and tts refrigerant
clrcutt energize.

BTC-M-IC 6



If the deand for cool lng Is satisfied by the ftrst compressor, then Compressor
No. 2 wtll not start. If the cooltng demand cannot be sattfled by one
compressor, however, the safety control ctrcult through the second compressor
energizes both Compressor No. 2 and Its refrigerant clrcutt.

Note: For units with llth and 12th digits in model number of AA or BA
(Example: BTCIOOG300AA).

zen Compressor No. 1 energizes, at least one and as many as three
Condenser Fan(s) wil! also start; the actual number of fans ich 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 llth 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) will also start; the actual number of fans hich
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 amblent cooltng Is required, a head pressure control devtce ls needed to
regulate condenser atrflowo Consult your local Trane Sales representative for
further lnformat 1on.

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

Econom|zer Oeratlo,

An Illustrated sequence of operation for dual-compressor units (BTC 130, 170
and 200) ts found tn Ftgure 2.

7 BTC-M-IC



Safety Controls

BTC lO0 through 200 units are protected against the follovlng abnormal
operattng conditions:

1. Locked rotor current draw.

2. Sustained htgh current draw.

3. Excessive motor heat build-up.

4. Lov suctlon pressure.

S. H|gh discharge pressure.

The follovtng paragraphs briefly descrtbe the safety controls used to protect
the untt from the conditions outltned above. Refer to Table I for spec|flc

control setttngs.

Compressor Themal Overload Control

Each BTC compressor ts equipped with a thermal overload control. If inadequate
coollng causes the winding temperature to exceed the settlng of these
thermostats, compresssor motor operation Is Interrupted. Once motor wlndtng
temperature falls to a safe level, the thermostats w111 automatically reset. A
typtcal reset period vartes from 14 to 45 m|nutes.

BTC-M-IC 8



Ftgure 2
Econlzer
Operation for
Dual-Confessor
Units (BTC 130
thru 200 Untts)

CONDITIONS ABOVE
ENTHALPY CONTROL
SET POINT

THERMOSTAT CALLS
FOR FIRST STAGE
COOLING

BELOW ENTHALPY CONTROL
SET POINT BUT ABOVE 50

FIRST STAGE MECHANICAL
COOLING STARTS O
DAMPERS MIN POSITION

IS ADDITIONAL

COOLING REOUIRE [)

THERMOSTAT CALLS
FOR SECOND STAGE
COOLING SECOND
COMPRESSOR STARTS

CONDITIONED SPACE
LOAD IS PICKED UP
BY FIRST AND SECOND
STAGE COMPRESSORS

THERMOSTAT SECOND
STAGE IS SATISFIED
NUMBER TWO COMP
SHUTS DOWN

CONDITIONE [)

SPACE LOAD
IS PICKED UP
BY FIRST STAGE
COMPRESSOR

THERMOSTAT FIRST

STAGE IS SATISFIED
NUMBER ONE COMP
SHUTS DOWN

NOTES:

ECONOMIZER OPERATION ONLY
MIXED AIR BULB ATTEMPTS TO

MAINTAIN 60 DISCHARGE AIR

FROM EVAPORATOR COIL

IS ADDITIONAL COOLING REQUIRED

THERMOSTAT CALLS
FOR SECOND STAGE
COOLING NUMBER
ONE COMPRESSOR STARTS

MXED AIR CONTROL
MAINTAINS 60

DISCHARGE AIR FROM
THE EVAPORATOR

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

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

OUTSIDE AIR THERMOSTAT
HAS COMPRESSOR LOCKED
OUT

ECONOMIZER OPERATION
ONLY MIXED AIR BULB
MAINTAINS 60 DISCHARGE

FROM EVAPORATOR COIL’

CONDITIONED SPACE LOAD IS
PICKED UP BY ECONOMIZER
OPERATION

THERMOSTAT FIRST STAGE IS

SATISFIED ECONOMIZER
SHUTS DOWN

*58 F for BTCI30G-D and
BTCI70-200G-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 ON60 F. THE MIXED AIR BULBSENSESTHE AIR LEAVING THE EVAP-
ORATOR COIL AND ADJUSTS THE DAMPERS TO MAINTAIN A 60 F MIXED AIR TEMPERATURE.
(DOES NOT APPLY TO BTCI30G-D OR BTCIT0-200G-C UNITS.)

Fan Notor-Wlndlng Themostat

A wlndtng thermostat is mounted inside the wtndlng 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 wl]l automatically rest
itself as soon as the motor and thermostat coo] enough for the thermostat
contacts to close.

9 BTC-M-1C



Fan Notor Current Ovorloads (OL)

l condenser and evaporator fan m)tors are protected from owroad curren
damage by Internal thermal-load devices. Current tn excess of design l tmtts
produces hoa hich, In turn, trips the overload and stops the motor.

High Pressure Control (tl)

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

Reset Relay (RR)

The contacts of the reset relay on BTC 100 through 200 units open automatically
whenever the high pressure control cuts out. This prevents the system from
recycling untl the condition causing the hgh pressure cut-out is corrected,
and the relay Is manually reset. To reset this relay, turn the room thermostat
system sv|tch from COOL to OFF and then back to COOL, but only after
determining and correcting the condition whlch caused the high pressure control
to cut out.

Pressure Control (LPC)

All BTC untts have an external low pressure control that stops compressor
operation If the operating pressure ts too low; refer to Table 1 for central
sett trigs.

BTC-M-IC i0



Maintenance

Maintenance
Perform all of the indicated maintenance procedures at the intervals scheduled.
Thls will prolong the life of the unit and reduce the possibility of costly
equipment failure.

Nonthly
Conduct the maintenance Inspections outlined below once each month on a
year-round basis:

W^RNING: OPEN THE UNIT DISCONNECT SWITCH AND LOCK IT IN TIT POSITION TO
PREYENT /CIDENTAL START-UP, NEYER OPEN AN ACCESS FANEL TO INSPECT OR SERICE
THE UNIT WITHOUT FIRST OPENING THE DISCONNECCT SWITCH; FAILURE TO DO SO NAY
RESULT IN INJURY OR DEATH DUE TO ELECTRICAL SHOC OR CONTACT WITH NOING
PARTS.

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

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

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

[] 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 tlghtness.

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 unlt suction and
discharge pressures and compare them to the values provided In Table 1.
Record the readings observed on the "Maintenance Log."

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

Annually= Cooltng Season
The following maintenance practices must be performed at the beginning of each
cooltng season to ensure effeclent untt operation:

WARNING: OPEN UNIT DISCONNECT SNITCH AI LOCI( IT IN THAT POSITION TO PREVENT
ACCIDENTAL START-UP. FAILURE TO DO SO NAY RESULT IN INJURY OR DEATH DUE TO
ELECTRICAL SHOC OR CONTACT WITH NO’ING PARTS.

[] Perform all monthly maintenance inspections.

[] With the unit operating, check unit superheat and subcoollng (optional) and
record the readtng tn the "Maintenance Log". (In some Instances, tt may be
desirable to check superheat on a more frequent basis.)

11 BTC-M-1C



E3

[3

[]

[]

[]

[]

E3

E3

E3

Remove any accumulation of dust and/or dtrt from the unit casing.

Remove corroslon from any surface and repaint. Also, check condition of
gasket around control pane] door= tt must fit correctly and be In good
condition to prevent water leakage.

Inspect evaporator fan belt. If frayed or worn, replace tt ustng the
Instructions provlded In NI4atntenance ProceduresN,

Inspect control panel wlrlng to ensure that connections are t|ght and that
Insulation ts lntact.

Note: No otllng of ,otors 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 bearlngs with a few drops of non-detergent,
lO-wolght o11. (To ensure good bearing lubrication, condenser fan motor
beartngs should be ]ubrlcated once every stx months. Do NOT_over-oil a
few drops of otl ts sufficient.)

Lubricate evaporator fan motor bearlngs wtth Alvanta 12 grease or
equivalent. Add only enough lubricant to replace that used by the bearings.
(Note: Any lubrication Instructions provided on the fan motor houstng
will supersede this general guideline.)

Check all refrigerant ptplng and fttttngs for leaks.

Check al1 control setttngs for accuracy; refer to Table 1.

Vertfy that optlonal economizer operates properly and smoothly.

Date

Evaporator
Mbtent Enter. Air Comeressor No.1 Compressor No. 2 5ueerheat4 (F) Subcoolln4 (F)
Temp. Dry Net Suction Discharge Suction Discharge Clrcuitl Clrcu!i Circuit Clrcu(t
(F) Bulb Bulb Press.3 Press.3 Press.3 Press.3 No. 1 No. 2 No. 1 No. 2

Notes
1. Perform each inspection once per month (during cool lng season) while untt

Is operating.
BTC-M- IC 12



2. BTC 130, 170 and 200 units onlyo
3 Record operattn9 pressures In pslg; compare readings wtth values in
Tables 2 or 2a.
4. Superheat and subcoollng (opttona]) should be checked on an annual basis,

but may be checked on a more frequent basis If destred.

Table 2
Operation
Pressures (Psig) Model Pressure

BTC i00 Discharge
Suction

BTC 130 Discharge
Suction

BTC 170 Discharge
Suction

BTC 200 Discharge
Suction

DB Entering Air
To Condenser

85 F 95 F 105 120 F
239 271 306 344
76 78 80 83

248 280 313 350
74 76 78 81

240 273 309 348
76 79 8 83

255 288 323 362
76 78 8 83

Table 2A
Operation Pressures (Psig)
For Model Numbers

BTCI00G_ _CA, DA

BTCI30G_ _CA, DA
BTCITOG CA
BTC200G CA

DB Entering Air

To Condenser
Model Pressure 85 F 95 F 105 F 120 F
BTCIO0 Discharge 233 263 297 354

Suction 7% 77 79 82
BTCI30 Discharge 246 276 310 367

Suction 75 77 79 82
BTCI70 Discharge 259 288 320 374

Suction 77 79 81 84
BTC200 Discharge 270 301 334 391

Suction 77 79 81 84

i. Based nominal C (400CFM/ton).
2. Evaporator air is 80 F DB 67 WB.
3. Suction pressure is accurate to within +/- 2 psig.

4. Discharge pressure is accurate to within +/- psig.

Ira tntenance Procedures

The remainder of this section is devoted to describing specific maintenance
procedures whtch must be performed as a part of the unlt’s matntenan, e 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 WITltOUT
FIRST OPENING THE DISCONNECT SWITCIt. FAILURE TO XEFa3ISE CAUTION NHEN tlOiING
NITH ELECTRICALLY-POIIERED EQUIFNENT NAY RESULT IN POSSIBLE IK]URY OR DEATH
DUE TO ELECTRICAL SHOCk.

Fan Belt AdJustuent

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 tenston uslng etther a Browntng or Gates gauge, or equivalent
(see Figures 3 and 4). These Instruments are used as follows=

13 BTC-M-IC



Ftgure :3 Figure 4
Belt Tension Using Belt
Gauge Tenslon Gauge

DEFLECTIONO RING

LOAD O RING

REFERENCE

DEFLECTION
"O" RING

Measure belt span between sheaves and set the large "0" ring at 1/64 inch
for each inch of belt span.

Set the load "0" ring at zero.

Place the large end of the gauge at the center of the belt span. Press down
until the large "0" 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.

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

lte= 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.

Table 3
Recommended
Belt Tension
Gauge

BTC
100 Standard
100 Oversize
130 Standard
130 Oversize
170 Standard
170 Oversize
200 Standard
200 Oversize

Deflect1on
3/16
3/16
1/8
1/8
1/8

1/8
U4

Deflect1.
Force (Lbs.)

3 1/2
.4 1/4
4 1/4
9 9/16
4 1/4
7 9/16
7 9/16
7 9/16

BTC-M-IC 14



Lla|teder|od Shutdown and Start-Up Procedures

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

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

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

WARNING: THIS PROCEDURE IS NOT APPROVED FOR NAINTENANCE OR SERVICE
SHUTI)O. OBSERVE THE SAFETY WARNINGS PROVIDED IN THE "NAINTENANCE.
SECTION OF THIS NANUAL; FAILURE TO DO SO NAY RESULT 1N HAZARDOUS
CONOITIONS AI) POSSIBLE ELECTRICAL SHOCK.

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

Seasenal $’l:ar-W Procure

Whenever the unit has been inoperative v|th the dlscennect sltch oen for
two hours or more, use thts procedure to start the BTC unit In the coollng
mode:

1. Complete the pro-start-up checks.

AdJust the thermostat system switch to the OFF position.

3. Close the unit disconnect switch.

CAUTION: Whenever the unit disconnect sltch is opened during routine
aalntenance or servicing, power "Uo the crankcase heater(s) ts
interrupted. If the crankcase heater(s) are NOT recycled before a cool trig
start-up, coapressor bearing damage Bay result.

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

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

Adjust the thermostat cooling indicator to the desired setpolnt.
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Trouble
Analysis

Trouble Analysts

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 "Smptom" column describes the behavior the unit is exhibiting;
the "Probable Cause" column identifies possible sources of the
malfunction; and,
the "Recoeended Act:ton" column lndlcates the procedures required to
correct the malfunction.

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 followlng
preliminary checks before referring to the troubleshooting charts:

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

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

[] 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 like. 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 DISCX)NNECT SWITCH AI LOCK IN llT POSITION TO PREVENT
CCIDENTAL START-I. NEVER OPEN AN ACCESS PANEL TO INSPECT OR SERVICE WIll)UT
OPENING THE DISEX)NNECT SWITCH. ALLOW ROTATING EQUIPNENT, SUCH AS FANS
BELTS, TO STOP BEFORE SERVICING. FAILURE TO EXERCISE CAUTION WHEN SERVICING
THE UNIT NAY RESULT IN IIURY OR DEATH DUE TO ELECTRICAL SHOCK OR CONTACT
WITH MOVING PRTS.

BTC-H- ]C 16



UNIT IN COOLING MODE

Compressor fails to start. 1. 1.

Compressor short cycles.

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,

].3. In economizer mode.

1. Intermittent contact in electrical
control circuit.

2. Unit cycles on low pressure
control.

3. Shortage of refrigerant.

Restricted liquid-line filter drier

(evidenced by low suction pres-
sure and temperature drop
across drier).

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.

4. Contact power company.

5. Replace compressor.

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

7 Replace compressor.

8. Check for refrigerant loss.
Repair leak and recharge unit.

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

10. Replace compressor contactor.

11. 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.

12, Allow compressor to cool down;

check unit refrigerant charge
and superheat.

13. Verify proper econ.
operation.

1. Repair or replace faulty control.

Low on refrigerant; or, check low
pressure control.

3. Find and repair refrigerant leak;

recharge unit.

4. Replace liquid-line filter drier.
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UNIT IN COOLING MODE (CONT.)

Compressor hums, but will not start.

Compressor runs continuously.

Compressor is noisy.

1. Open motor winding (evidenced
by infinite winding resistance).

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

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

4. Motor windings shorted or
grounded (motor megs low).

5. All contacts of compressor
contactor fail to close
simultaneous;y.

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

Excessive load (evidenced by
high supply air temperature).

2. Thermostat setpoint too low.

3. Welded contacts on compressor
contactor.

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

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

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

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.

1. Replace compressor.

2. Reconnect terminal.

3. Check wire size. Contact power
company if necessary.

Replace compressor and clean
up system.

5. Replace contacts or contactor.

6. Replace compressor.

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

2. Reset or repair thermostat.

3. Repair or replace contactor.

4. Replace compressor.

5. Replace thermostat.

6. Find and repair refrigerant leak;
recharge unit.

1. Replace compressor.

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

3. Check crankcase heater.
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UNIT IN COOLING MODE (CONT.
IYMPTOM PflOeABLE CAUSE

Compressor loses oil. Insufficient oil charge.

System short of capacity

Suction pressure too Iow.

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).

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

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

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

4. Excessive pressure drop in

evaporator (evidenced by high
superheal).

5. Low evaporator airflow.

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

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

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

2. Light cooling load (compressor
short cycles).

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

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

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

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

Inadequate or inoperative head
pressure control

1. Add sufficient amount of proper
compressor oil.

2. Replace filter drier.

3. Provide good contact between
remote bulb and suction line.

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

5. See "Compressor Short Cycles"
=n these charts.

1. Add refrigerant.

2. Replace filter dner.

3. Repair or replace expansion
valve.

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

5. Check filters; adjust airflow.

6. Evacuate and recharge system.

7. Remove excess charge.

Find and repair leak and re-
charge unit.

2. See "Compressor Short Cycles"
n these charts.

3. Replace filter drier.

Repair or replace expansion
valve assembly.

5. Clean or replace valve.

6. Check for clogged filters, ,ncor-

recl lan speed, or high duct
static pressure.

7. See "Discharge Pressure Too
Low" =n these charts
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UNIT IN COOLING MODE (CONT.)

Suction pressure too high. 1. Excessive cooling load (evi- 1.

Discharge pressure too high.

Discharge pressure too low.

BTC-M- iC

denced by high supply air
temperatures).

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

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

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

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

2. Air or noncondensible gas in
system (evidenced by high sub-

cooling and low superheat).

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

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

temperature).

5. Defective condenser fan control
(evidenced by one fan off and

high condenser pressure).

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

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

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

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

4. Unit running below minimum
operating ambient.

Low ambient damper stuck
open.

20

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

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

3. Repair or replace valve.

4. Replace compressor.

1. Clean coil; check fan and motors
for proper operation.

2. Evacuate and recharge system.

3. Remove excess refrigerant.

4. Reduce load.

5. Repair or replace switch.

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

Repair leak and recharge
system.

2. Replace compressor.

3. Replace defective control.

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

Replace damper operator or
repair damper.



Unit locked out on reset relay.

UNIT IN COOLING MODE (CONT.)

1. Unit trips out on high pressure
control (evidenced by high dis-
charge pressure).

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

See "Discharge Pressure Too
High" in these charts.

2. Replace reset relay.
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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 Servlce
Engineer to define operation, components, and applicable accessories for a
specific unit.

Digit Nubor 1 2,3 4,5,6 7 8 9,10 11 12

Dtgtt 1
Alays "B"

Dlglts 2,3
Product Type
TC Cooling, Packaged

Dtgtts 4,5,6
oollng Capactty (11)
100 NBH 8.5 Tons
130 NBH 11 Tons
170 NBH 14.5 Tons
200 NBH 17 Tons

Dtgtt 7
Ilor Design Sequonce

Dtgtt 8
Electrical Characteristics

200-23016011
200-230/60/3
460/60/3
575/60/3

Dlglts 9,10
Secondary Capacity And/Or
Factory Installed Optlons Heat
LO Low Heat (Gas or Elect.), No Factory

Instal led Opttons
HO- High Heat, No Factory-Installed Economizer
HA High Heat, Factory-Installed Economizer

Digit 11
Ntnor Deslgn Sequence

DIglt 12
Service Dlgtt
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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-I^ (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- IB (December 1985)
Revised manual to incorporate new filter sizes.

BTC-IN-IC (May 1986)
Revised manual to incorporate new condenser coil,
compressors (BTCI3), new evaporator coil, evaporator motor
(BTCI@), and new economizer (BTCI%-2%).

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

Untt Features
Trane self-contained, cooling-only rooftop units--as shipped from the factory--
are destgned 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 BTCI00 is a single-compressor, slngle-stage unit, the BTCI30, 170 and
200 units are equipped with two hermetic compressors and dual-circuit evaporator
and condenser coils to provide two-stage coollng. "Dual-clrcultlng" 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.

Unlt ^ccessortes

All 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-ID &



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 ]eve], 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 installerts 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 tnfomatton found in the appropriate sections of this
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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LJncrattng the Untt

To uncrate he BTC 100, remove the stde crating from the untt. Be sure to
leave the top crating and cotl guard In place; the top crattng w111 serve as a
spreader during the hoist to prevent excessive pressure on the unltWs roof
assembly. The maxtmum weight of a BTC 100 untt Is 2,800 pounds; because of lts
stze, special precautions should be taken to prevent unit damage durtng the
11ft.

To uncrate a 130, 170 or200 BTC, remove all cratlng from the unit hlle It
ts st111 on the ground. Spreaders strong enough to support the etght of the
unit (I.e., a maxtmum of 2,800 pounds) should be used durtng the hoist to
prevent damage to the unltWs roof assombly. Again, take special care to proect
the untt from any damages hlch could occur durtng the ]1ft.
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Figure 1
BTCI00G-A, B
Unit Dimensions

I"DIA. K.O.
ELECT. CONN.

7/8" DIA. K.O.
ELECT. CONN.

41/4" WHEN
MOUNTED
IN UNIT)

ECONOMIZER

CURB
3/4" N.P.T.
DRAIN CONN.
(BOTH ENDS)

’-3"
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Figure 2
BTCI00 G-C
Unit Dimensions

025o/
UNIT
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RETURN AIR/ 3-1 /31

OPENING /

: DIA. KO. ;’/ DIA. K.O.
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SUPR-Y t REE
OPENING ""--,-".-

3_87/

RETURN SUPPLY
AIR OPENING AIR OPENING

REUEF HOOD

ELEC’[ CONN. ELEC’[ CONN

ROOF CU

ROOF CURB
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CENTER OF CONCENTRIC DUCT
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Figure 3
u,

BTClO0 G-D

WITH ECONOMIZER ONLY /
HOOD FOR ECONOMI/Z.ER
AND FRESH AIR
MANUAL /------2 -3-8

REtuRN SUY
AIR ONING AIR ONING

6-2

Unit Dimensions

OPTIONAL
SUPPLY

RETURN
OPENING

ROOF CURB

OF CONCENTRIC

NOTES
OR WITHOUT CURB

BOTTOM RETURN DIMENSIONS WITHOUT
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Figure 4
BTCI30 thru
200-A, B Unit
Dimensions

ROOF CURB

/e- DIA. K.O.
ELECT. CONN.

3" DIA KO
ELECT. CNN.J

(41/,," WHEN A
MOUNTED

B 10V8""IN UNIT)
C /e"

1"-10V" I’-IOV;z"

2’.7/e 2’.7/e

13/s" 2’=/;

:/e" 2V2"

ECONOMIZER
(0-100=/=)

N.P.T. DRAIN CONN.
(BOTH ENDS)

ECONOMIZER

z zo
IEI 3’-3" 3’-v’

3’-11 V2"
UNIT DIMENSIOI

L 8’-3" 8’-6" 9’-47/8 10,1/4"
A 5’-2/e 5’-6/e" 6’-41/2"

B 4’-7Is 5’-1s/= 5’-91/2"

C 4’-31/s 4’-91/e 5’-5"

OPTIONAL
RETURN AIR OPTIONAL

SUPPLY AIR. SMPPLY & RETURN DMENSIONS
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Figure 5
BTCI3OG-C
Unit Dimensions

OUTSIDE AIR HOOD
0-25%

OPTIONAL
RETURN AIR

70
8"0s/a

I’"k-----._,’--1-_ ....

REE

SUY AIR ONING

OIA. K.O
ELECI CONN.

IDIA. K.O. /
ELECT HEAT CONN. ._

BTC ONLY /

DIA K.O.
ELECT CONN

NPT DRAIN CONN

8 DIA. K.O. I,,
ELECT. HEAT CONN.

BTC ONLY OUTSIDE DIM
/-OF ROOF CURB

’-0 CENTER OFG CONCENTRIC DUCT
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Fisure 7
BTC170C--C
Unit Dimensions ’

GAS

DRAIN CONN
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FLUE ELECT CONN ELECT CONN
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Figure 9
Typ|ca] BTCComponent
Sect]ons (Untt Shown.
w/Access Panels Removed)

Control
Panel

Control Compressor Evaporator
Panel Sect|on Col Section
Cover

Evaporator
Fan-and-Filter
Sectton

Unit Center- of-Gravity BTC 100 26" 37"
Information BTC 130 39" 3}"

BTC 170 _9__,
J- ._BTC 200 39" 45"

B--

Rtgglng

Rig the untt using either belt or cable sltngs. The slings =ust be placed
through the ]lftlng lugs welded to the base ratls of the unit. Use the correct
spreaders. The potnt where the s]lngs meet at the ]JftJng hook must be at least
six feet above the untt. Refer to Fgure 10 for center-of-gravity Information=
FJgure 11 demonstrates proper rJgglng.

Note: To facilitate proper riggtng and prevent unit damage, the top crating
and coll guard on BTC 100 units must be left In place.

Level

Regardless of where the unit Is Installed, tt must be set level to ensure
proper condensate flow from the unit dratn pan.
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Figure 11
Suggested
R|ggtng NeChods 6 FT. MINIMUM

COIL GUARD" /
......,..,,.--.-*" TOP CRATING

USED AS SPREADER
LIFTING LUGS

BTC. 100

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

SPREADER

BTC 130, 170 and 200

6 FT. MINIMUM

LIFTIN( LUGS

Unit Locat|on

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.
Canadtan installations must conform to CSA and local codes.

Select a location that will permit free airflow into and out of the condensing
co11, 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 thts clearance may result In
condenser cotl starvation, or the reclrculatton of warm condenser air.

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

BTC-IN-ID 16



Ground Level Znstallatton

For ground level Installation, the unit must be set on a level, reinforced
concrete slab which Is four Inches thick and extends a mlntmum of two tnches
beyond the sides of the cabinet. At the condenser end of the untt, the slab
should extend below the overhanging cotls. Provide a gravel apron at least 12
tnches wide on all sides of the slab to prevent vegetative growth close to the
unit. Whlle the slab should be located as close to the building as possible,
the mlnlmum clearances Indlcated in Fisures 2 hru 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 rat1. Beams runntng the full length or width
of the unit are recommended; see Fisure 12.

If installing the unit on a roof curb, follow the installation instructions
accompanying the Trane roof curb kit. On new oofs, 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
ductwo to the curb before setting the unit into place.

FiEure 12
&#nit Installed
on Nountlng
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 ls usually sufficient to
prevent vibration. If the unit Is used where vibration Is extremely critical,
however, it should be entirely tsolated from the building structure. Contact
your local Trane representative for assistance when selecting spring curbs.

Aachlng Horizontal Ductvork

All air ducts must be installed in accordance wlth 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.9OB).

When attaching ductwork to the unit, provide a flextble connection to prevent
noise transmission from the unit to the ducts. The flextble connection must be
Indoors, and is typically made of heavy canvas. Do not draw the canvas taut
between the solld 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 tbcemplete a
horizontal installation. This includes a horizontal conversion panel
and supply and return support.

Figure 13
Aachlng
Ouctvork

For BTC 100G-A,B,C
STANDING I BTC 130G-A,B,C

"s’ BTC 170 & 200G-A,B

ISTARTING COLLAR

’ 1STARTING COLLAR

NOTE: A 6-INCH STARTING COLLAR MAY BE USED AS SHOWN
ABOVE. FABRICATE COLLAR WITH /4-1NCH FLANGE ON
UNIT SIDE AND FOR "S’s" AND DRIVES ON DUCT SIDE.
DUCTVVORK CONNECTIONS TO ROOF CURB ON
BOI-FOM OF UNIT MAY BE MADE IN A SIMILAR FASHION
IF NECESSARY.

For BTCIO0 & 130G-D
BTCI70 & 200G-C

Unit Profile with
Horizontal Panels
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Condensate Dratns (BTCI00-200G-B)

If the unit Is mounted levelly, condensate will flow properly fro the unit
drain pan through the condensate drains provided. Two NPT draln 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 (BTCI00-200G-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.

Noe: All drain lines must be pitched downward at least i/2-1nch for every I0
feet of horizontal run. Avoid long horizontal runs whenever possible.

CAUTION: Durtng low aabtent cool lng (confessor) operattoe tn cold c11aates,
preventive measures must be taken to protect the dratn lines from freezing.
Fatlure to do so ay result In poor equlplt operation and/or untt dalage
due to Ice build-up.
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Figure 14
Locat1o of
Untt Drain

3/4" NPT DRAIN CONNECTION
4" 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 I, 2 or 3 for the filter requirements of each BTC unit.

For units with llth and 12th digits in model number of AA or BA, refer to
Table I. (Example: BTCI00G300AA)

Number of Filter Size

Table i
unit capacity .Filters S W}

BTC i00 4 16" X 25"
BTC Filter BTC 130, 170 6 16" z 20"
Requirements BTC 200 6 16" x 25"

For units with llth and 12th digits in model number of BB, refer to Table 2.

Number of
Unit Capacity Filters Filter Size

Table 2 BTC 100 4 16" z 25"

BTC Filter BTC 130 6 16" x 20"

Requirements
BTC 170 6 16" x 20"

2 20" x 20"
BTC 200 6 20" x 25"

For units with llth and 12th digits in model number of CA. DA,
refer to Table 3. Number of

Unit CaDacitv Filters Filter Size
Table 3 BTC i00- 4 16" x 25"
BTC Filter BTC 130 6 20" x 20"
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, 10cated 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.
i" permanent filters are recommended for use with economizers in very humid
or hiEh rainfall locatlons.

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 alrflow;
typically, unit airflow must be within :h 20 percent of the nominal cfm to ensure proper unit
operation. The nominal cfm for each unit is indicated below: BTC 100 = 3000 cfm

Be sure to use the "Service Facts" to ensure proper fan BTC 130 4000 cfm

adjustment. BTC 170 5000 cfm

BTC-IN-ID 20 BC 200 6000 cfm



Electrical
Iit rtng

WARNING: OPEN THE ELECTRICAL POWER SI.I:’PLY DISCONNECT SWITCH BEFORE SERVICING
ELECTRICAL CIRCUITS. FAILURE TO DO SO CAN RESULT IN PERSONAL IN,IURY OR DEATH
DUE TO ELECTROCUTION.

All field-installed wlrtng Including the electrical ground must be in
accordance with the National Electric Code, ANST/NFPA No. 70-1984, and
applicable local codes. In addition, all field wiring must conform to the Class
IT temperature limitations described in NEC. Refer to Ftgure 11 for a schematic
of the field connections whtch must be made by the Installing (or electrical)
centfactor.

Th 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 dr111 btt longer than four tnches to drill the
disconnect mounting holes; equipment damage could result.

FiBure 15
BTC Field Wtrtng

THERMOSTAT

DISCONNECT
SWITCH*

*FIELD-SUPPLIED

BTC ROOFTOP
UNIT

A 0H/2C Auto Changeover 4 Wires
HI1C Manual Changeover 4 Wires
1H/2C Manual Changeover 4 Wires
(5 Wtres on BTC ]30, ].70 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.

21 BTC-IN-ID



1
Use copper wire for the connections from the disconnect to the three-pole
terminal block Inside the electrical panel of the untt; agatn, refer to Table 2
or 2a to determine correct wtre 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 line 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 Notor
Sizes

mmresor Motor(z)

odel
BTC P3 I@W Volts CYC

100(;3 7.5 3450 208-230 60
10OG4 7.5 4=KO 460 60
1 7.5 3450 575 60

5 3450 208-0 _.
5 3450 460 60

17 6.25 3450 208-230 60

]7 6.25 3450 575 60

7.5 3450 460 60

PH F.[ .2- [.R.

3 29. 156
3 14.2 79

3 20.3 124
3 9,. __62
3 7.5 so.
3 23.9 142

_.3_ LZ_ 71.____ ___0_ __52_
3 29.2 IS6
3 14.2 79

Cndnser Fan Itors(s]

Volts CYC PH
1/3 1075 208-240 60 1
1/3 ._Zl,,%_ 440-480 60 1
1/3 1075 $75 60
1/2 1725 208-240 60 1
1/2 1725 440-480 60 1
112 1725 575 60
1/2 1725 208-240 60 1
1/2 1725 440-480 60 1
1/2 1725 575 60 1
112 1725 20B-240 60 1
1/2 1725 440-480 60 1

Node1

BTC I 14 Volts CYC PH

100(;3 3 3450 208-230 60 3 8.4 72.0 $3 60 80

1004 3 3450 440-480 60 3 .2 36.0 26 30 35

IOOG 3 9_ __]5 60 3 3.2 28.8 21 25 30

130G3 3 3450 208-230 60 3 8.4 72.0 69 80 80

130G4 3 3450 440-480 60 ,2 ,o 33 35 40

130G 3 3450 575 60 3 3.2 28.8 26 .
170G3 3 3450 208-230 60 3 ,4 72.0 77 90 10L

170G4 3 440-480 60

_
j_ .7___ 40 45

170( 3 3450 575 60 .Z 28.8 29 35 35

200G S 3450 208-230 60 3 12.8 Ii0.0 95 I00 120

5 3450 Oy9_. 60 6.4 55.0 46 SO 60

513450. J__,75 60 , .l 44.0 37 40 45

Notes:

200GW 7.5 3450 575 60 3 ".4 63 1/2 1725

Table 2 (Continued)

EvaooraLor Fan Motor Ninlu
Circuit fus Stze

Ainacltv Mtn.4 Nax.

575 60 1

mosl
F.t.
2.7
1.3
1.1
4.1
2.1
1.6
4.1
2.1
1.6
4.1
2.1
].6

LmR=

4,6

9.5

.8
3.8
9.5
4.8
3.8

i, Amp draws for each motor; multiply value by number of motors to determine iota] amps,
2, Rated at UL conditions (l,e, BO F dry bulb/67 F wet bulb/95 F Ambient for 208 or 460-volt
operation.
3, Values provided in these coluams are per motor, BTC 100 untts have one compressor and two
condenser fans; BTC 130, 170 and 200 units have two coresrs and thee condenser fans.
4, Dual-elent (Class K) fuse should be used,
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Table 2a
Electrical Characteristic
of Standard Motor Sizes for
Model Numbers BTCI00G---CA,DA
and BTCI3OG---CA,DA

Node|

.BTC 13 o]t; CYC PH
]00G3 7.5 3450 208-230 60 3
]00G 7.5 3450 460 60 3
10I 7.5 3450 575 60 3L.
130G3 5 3450 208-230 60 3
130G4 5 3450 460 e0 3
OGIf L_.5O [ 575 60 3

F.L.2- L.R.
29.1 156
14,2 79
11.4 3
2_i.6_ 115

.9 ..8_J
7.8 45

113

1/3
1/2
1/2
1/2

Cndn;er Fan Motors(s)

Amos1
Vols CYC PH F.L.2

1075 208-240 60 2.7
_.07 440-480 60 1 ].3

1075 575 60 1
1725 208-240 60 1 4.1
]725 440-480 60 2.1
]725 575 60 1.6

5.5
2.6

9.5
4.8
3.B

Table 2a (cont.)

Eye,oraL Fan Motor
Iodel C|rcu|t Fuse Slze

BTC BP RPN Volt; CYC r F.L.I L.R. city Min.4 Max.

1 2 3450 200 60 3 6.3 42. 53 60 80

2 34s0 440-480 60 3 3.; n.3 26 30 3s

J 52__ 60 2.3 15.8 21 25 30

3 34B0 200 60 3 8.4 72.0 73

3 34S0 44480 60 3 4.2 36.0 33 35 40

3 3450 STB 60 3 3.2 28.8 26

1. Amp draws for each motor; multtply value by number of motors to detemtne total a=ps.
2. Ited at UL conditions (i.e., 80 F dry bulb/67 F wet bulb/95 F Ambtent for 208 or 460-volt
operation.
3. Values provided tn these columns are per motor. BTC 100 units have one co=ressor and two
condenser fans; BTC 130 un|ts have two coaressors and three condenser fans.
4. Dual-element (Class K) fuse should be used.
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oltage Requ | rements

Voltage at the compressor terminals must be wlthtn the specified operating
range shown on the un|t nameplate. The Installing contractor should check the
voltage at the load side of the contactors according to the instructions
provided Jn the "Starting Unlt In Coollng Node" section of thts manual. Do
not atteq)t to check the compressor voltage unt|l that ttme. All other
pre-start procedures must be completed flrst.

Thermostat Nountlng and W|rtng

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 wi]l provide the information needed to
determine correct thermostat and subbase selection for speclftc unit
appl Ications.

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

Table 3
Recommended
Thermostat Wire
Size

W| re S’ize

22-Gau_a,
20-Gauoe

16-Gaue
14-Gaue

,WI re Lenath
30 Ft..
50 Ft.
75Ft.
]25 Ft.
200 Ft.

When selecting a thermostat location, be sure to choose a site in a frequentl)
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 lanageient device, tlieclock or other stmllar device
is used, a separate poer supply must be applied for that device. Do not use
the unit control circuitry, or daaage to the unlt Bay result.

Oversized Notor 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 limits 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.
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Inst,alla1: ton
Check 1 t st

Complete thts 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 detalled Instructions provtded tn this manual!
Read the entire section carefully to become familiar with the Installation
procedures before Installing the unit.

Relvlng

[] Unit nameplate data corresponds with ordering information.
[] Unit Inspected for shipping damage; reported any damages found,
[] Unit checked for matertal shortage; reported any shortages found.

Untt Locat1on

Condenser air clearances over unit good.
Service clearances around unit good,
Unit secured In correct location.
Unit set level.

Untt Overvle

Ductwork properly attached to unit wtth flexible connection.
Condensate dratn lines Installed where required by local codes.
Untt Isolated from building If vibration Is critical.
Evaporator fan properly adjusted for system external statlc pressure.
Oversized motor ktt Installed if deemed necessary.

Electrical tllrtng

[3 Field-Installed wtring complies with all applicable codes.
[] Disconnect switch Installed on unit.
[] Thermostat properly located and Installed.
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Star’t-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 SWIT(}I L(XK IT IN lliT POSITION TO
PREVENT ACCIDENTAL START-tP. NEVER OPEN AN ACCESS PANEL TO INSPECT OR SERVICE
THE UNIT WITHOUT FIRST OPENING THE DISCONNECT SWITCll; FAILURE TO DO SO NAY
RESULT IN IIURY OR DEATH DUE TO ELECTRICAL SHOCK OR CONTACT WITH NOVING
FARTS

[] Inspect all wiring connections; connections should be clean and tight.
[] Tighten the screws in the control box and check to see that the contactors

a re free.
[] 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.

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

[] 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.

[] Check refrigeration circuit for leaks; entire refrigerant circuit should be
Ieak-free.

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

[] Check condensate lines to ensure that they are not obstructed.
[] 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.
[] Check for interference or binding of damper blades on economizer if so

equipped.

Initial StaR-Up

Before 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 outllned below to energize the crankcase heater(s):

i. 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".

Operattng 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 !7 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
Pressures (Pslg)

BTC 130

B’rc 170

mC 200

pressure
Dlscharoe
Suct 1
DischarGe
Suet on-
D scharae
$uct on
D|scharae

Suction

239
76
248
74

24O
76
255
76

DB Entering
To Condenser
95 F 105 F 120 F
271 306 344
78 80 83
280 313 _250
76 78 81
273 309 348
7 el 83
288 23 _2.__
78 81 83

Table 4a
Operation Pressures (Psig)
for Model Numbers BTCIOOG---CA,DA
BTCI3OG---CA, DA
BTC170G---CA
BTC2OOG---CA

DB Entering Air
To Condenser

Model Pressure 85F 95F I05F 120F
Discharge 233 263 297 354

BTCI00 Suction 75 77 79 82
Discharge 246 276 310 367

BTCI30 Suction 75 77 79 82
Discharge 259 288 320 374

BTCI70 Suction 77 79 81 84
Discharge 270 301 334 391

BTC200 Suction 77 79 81 84

NOTES

2.
3.
4.

Based on nominal cfm (40 cfm/ton).
Evaporator air is 8BF DB 67 F WB.
Suction pressure is accurate to withing +/- 2 psig.
Discharge pressure is accurate to within 7 psig.
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Figure 16
Sutton and
Discharge Access
Valve Locations
on 87C I00 Untts sucT o. ACCESS

VA,VE
(SCHRADER

DISCHARGE
ACCESS VALVE
(SCHRADER TAP)

Figure 17
Suctton and
Discharge Access
Valve Locations
on BTC 130, 170
and 200 Untts

SUCTION ACCESS
VALVE

(SCHRADER TAP) SUCTION ACCESS VALVE
(SCHRADER TAP)

DISCHARGE
ACCESS VALVES
(SCHRADER TAP)

CIRCUIT #2 CIRCUIT #1
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Voltage and /erae Checks

WRNING= OSE EXTRENE CRE kIEN CHECI(ING VOLTAGE kND /ERAGE T LIVE
TERNINES. ^VOID TOUCHING THE TERNINL WITH INDS OR BOOY, UNINSULTED TOOLS,
OR CLOTHING. BE SURE FLOOR, ROOF OR GRO SORFCE IS NEITHER DI NOR WET.
SET THE TEST INSTRINT TO THE PROPER NOOE AND R. F^ILURE TO FOLLOW THESE
SAFELY MEASUIS COULD RESULT IN SERIOUS IIURY OR DEATH FROM ELECTRICAL SI.I(X

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 line 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 voltage 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 voltage at the load side of these
contactors does not fall below the minimum liit 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
inlbalance cannot exceed 2 percent; if it does, de-energize the compressor(s)
immediately and contact the power company. (To calculate voltage imbalance,
refer to the paragraphs which follow.)

Calculating Voltage 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

The percent of voltage imbalance is then:-22J 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 BTCI00-130G-A, B, C Models
and BTCITO-2OOG-A, B Models

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

I. Remove the economizer control box cover.

Nix.4 Air Terature ^dJusiwmt Mechanical (cap-tube) Economizer
Control Only..- Using a screwdriver, set the minimum mixed air
temperature setting; see Figure 18.

./IIION: Do not sot mixed air temperature below 60 F or compressor dale
may result.

Note: Electronic Mixed Air Sensor is not adjustable.

NImlmm Pos|ti Ajusimet: 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

Note

MINIMUM POSITION
ADJUSTMENT

Electronic Mixed Air Sensor is not adjustable and
minimum position potentiometer is mounted on the
actuator.

UN/ACC-5034
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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. Naxtmum Fresh Atr 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
Entha]py
Adjustment
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Economizer Start-Up Adjustments for BTCIOO-13OG-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.

I. Remove the filter access panel.

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

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.

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
Operatlng Curves
for Entha]py
Cotrol Dtal
Setttngs

EXAMPLE READINGS

COL C(qTROL POINT (F)

CURVE AT 50% RH

5

tl
t

DRY BULB TEMPERATURE FAHRENHEIT

NOTE: THE ECONOMIZER WILL OPERATE AT TEMPERATURE AND HUMIDITY LEVELS IN THOSE AREAS
TO THE LEFT OF EACH LINE LABELED A B C OR O

This problem If tt exists can be corrected by adjusting the full-open
posltton of the fresh atr dampers. As shtpped from the factory, the fresh
dampers open 60 degrees at the ful]-open position. To modify the fresh
dampers to open to a ]esser extent, proceed as described be]ow:

a. Energlze the evaporator fan; check amp draw after the economizer has moved
to the mtnlmum position setting. (See note tn Step 5c.)

b. Remove the yellow wtre from Termtnal TS2-12 tn 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 5c 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 Jotnt; tt is preset tn 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. (Sliding 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 BTCIOOG thru 130G-A, B, C and BTCI70G 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 p roperly:

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.

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.

Figure 21
Fresh Air Damper
Adjustment Slet

30-DEGREE
OPENING

(AS SHIPPED FROM
FACTORY)
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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.

Energtze Terminal Y2 to simulate a second-stage coollng cow,hand. If outstde
atr conditions are acceptable for economizer operation, the first-stage
compressor wll] energize and the second-stage compressor wtll rematn off
(dual-compressor units only). Zf outside atr conditions are not suitable
for "economizing", the second-stage compressor t11 begin operation.

De-energize Terminals YI, Y2, and G. The blades of the economizer (I.e.,
fresh air) damper =111 fully close, htle those of the return atr damper
u111 open to their full extent.

Replace the filter access panel.

For detatled economizer operational sequences for BTC 100 through 200 units,
see the BTC Operation/Maintenance Manual.
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BTC-IN-5
18-AB60D6

Single Package Unit
2, 21/2, 3 Ton

Models:
BTC024C100B
BTCO30C100B
BTC036C100B, C300B, C400B

Library Service Literature

Product Section Unitary
Product Rooftop Air Conditioning
Model BTC
Literature Type Installer’s Guide
Sequence 5
Date August 1985
File No. SV-UN-RT-BTC-IN-5 885
Supersedes

OUTDOOR
AIR INLET

REMOVABLE PANEL FOR
ACCESS TO CONTROLS

3/4 EMALE PIPE THD.

7/8 HOLE FOR
I/8 DIA, KN0gKOU] FOR POWER WIRINGCONTROL WIRING

5/8 DRAIN LOWER K.O. MAIN POWER

lONE EACH 1DE;
UPPER K.O. SUPPLEMENTARY HEATER

MODEL NO.

BTC024C--B

BTCO3IB

8TC036C--B

APPROXIMATE CORNER WEIGHTS-LB. MINIMUM INSTALLATION CLEARANCE
#1 #2 #3 4 G

685 66 65 73

705 63 66 12" 36" 24"

89 685 89.5

From Dwg 21C134764 Rev. 2

Since The Trane Company has policy of continuous
product impcovement, it reserves the right to change
specmations snd design without notice. The installation
end servicing of the equipment referred to in this booklet
should be done by qualified, expanermed technicians.
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B

ALWAYS "B"

TC 030

PRODUCT TYPE
COOLING, PACKAGED

COOLING CAPACITY

DESIGN SEQUENCE

MODEL NOMENCLATURE

C 00 B A

SERVICE DIGIT

MINOR DESIGN
SEQUENCE

SECONDARYCAPACITY AND/OR
FACTORY-INSTALLED OPTIONS

O0 Packed Stock,
No Options

UNIT VOLTAGE
1 230160/1
3 200-230/60/3
4 460/60/3

ALL phases ofthis 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 purportto cover all variations in
systems nor to provide for every possible contingency to
be met in connection with installation. Should further infor-
mation be desired or should particular problems arise which
are not covered sufficiently for the purchaser’s purposes, the
matter should be referred to The Trane Company.
1. UNIT INSPECTION 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 20" x 20" x I" 400 sq. in.

TC030 20" x 25" x 1" 500 sq. in.

TC036 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).
c. 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 struc-
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.
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ISOLATORS

CURBING
FLASHING
PROOFING

O iNTAKE

MOUNTING PADS
RETURN
AIR

GROUND LEVEL

DISCHARGE FABRICATED

dwg. no. 21A722712 P01

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 roofjoists 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 ducts 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 ofthe base.
(See Figure 3.)
That portion of the supply and return ducts out of doors must
be as short as possible.
The outdoor section ofthe 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 ofthe 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 3joists 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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C. ELECTRICAL CONNECTIONS
1. To determine the electrical power requirements of the unit,
refer to the nameplate of the unit. The electrical power.avail-
able must agree with that listed on the nameplate. -\

2. Provide an approved weatherproof disconnect within close
proximity of unit.

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.

4. Provide flexible conduit supports whenever vibration trans-
mission may cause a noise problem within the building struc-
ture. Be sure all connections are made tight and no naked wires
are exposed.
5. Ground the unit internally as provided. See wiring diagram
for location.

6. All electrical accessories must be installed and wired
according to the instructions packaged with that accessory.

7. Use color coded, low voltage, multi-wire cable to simplify
circuiting between unit and room thermostat.

8. Refer to the Field Wiring diagrams for electrically connect-
ing unit and room thermostat together.

9. Important Connect jumper at terminals 1 and 2 of
thermostat for fan operation in the heating mode of operation.
(See Field Wiring Diagram).

D. COMPRESSOR SUbIP HEAT
After all electrical wiring is complete, SET THE THER-
MOSTAT SYSTEM SWITCH IN THE OFF POSITION SO
COMPRESSOR WILL NOT RUN, and apply power by closing
the system main disconnect switch. This will activate the
compressor sump heat. Do not change the Thermostat System
Switch until power has been applied long enough to evaporate

any liquid R-22 in the compressor (30 minutes for each pound
of R-22 in the system as shown on the nameplate).

Following this procedure will prevent compressor damage at
the initial startup.

Recordthe "POWERAPPLIED DATA" onthe designated lines
below:

Time A.M./P.M. Date

By
Electrician

E. DRAIN PIPING (SEE FIGURE 6)

CONDENSATE
3/4" PVC OR COPPER
TUBING & FITTINGS

2 ’l’ MIN

3

2

MATERIALS

TEE
90 ELL
PLUG
4" NIPPLE

2" NIPPLE

3/4" NPT TO PVC OR
COPPER ADAPTOR

DRAIN PIPING
3/4". GALVANIZED
PIPE & FITTINGS

2" MIN.

QTY. MATERIALS

PLUG
STREET ELL

3-1/2" NIPPLE

Do not use reducing fittings in the drain lines. The condensate
drain line must be:

1. Made of 3/4" pipe size.

2. Pitched 1/4" per foot recommended to provide free
drainage to convenient drain system.

3. Trapped a pipe tee and clean out plug should be installed.

4. Must not be connected to closed drain system.

5. If an external drain pan is installed, do not connect the drain

pipes. Do not trap the external drain pan pipe.

F. OPERATIONAL AND CHECKOUT
PROCEDURES

"Operational and Checkout Procedure" will be found on page
12 of this instruction.
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ELECTRICAL CHARACTERISTICS:
ALLOWABLE

ELECTRICAL VOLTAGE
UNIT MODEL CHARACTERISTICS RANGE
BTCO24C1006 230/00/1 20_7-254
BTC030CIOOB 200-230/60/1 180-254
BTC036C100B 200-230/60/1 180-254
BTC036C3006 200-230/60/3 187-254
BTC036C400B 460/60/3 414-505

MCA MOP VOLTA6E
16 25 230/60/1

21.9 35 230/60/1
24 35 230/60/1
18.6 30 200-230/60/3
9.6 15 480/60/3

CLIMATUFF COMPRESSOR

HP RLA LRA RPM
2.2 10.0 44 3450

2.8 13.8 58 3450
3.6 15.2 72 3450
3.6 11.5 85 3450
3.8 5.3 42 3450

INDOORFANMOTOR OUTDOORFANMO19R
UNIT MODEL HP VOLTAGE FLA RPM HP VOLTAGE FLA RPM
BTC024C100B 1/4 230/60/1 1.8 1075 1/12 230/60/1 0.8 825
BTC030CIOOB 1/4 200-230/60/1 2.2 1075 1/3 200-230/60/1 1.9 1075
BTC036C100B 1/3 200-230-60/1 2.4 1075 1/3 200-230/60/1 1.9 1075
0TC036C300B 1/3 200-230/60/1 2.4 1075 1/2 200-230/60/1 1.9 1075
BTC036C400B 1/3 460/60/1 1.1 1075 1/2 460/60/1 0.98 1075
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INDOOR FAN PERFORMANCE
BTGO24CmB

HIGH SPEED LOW SPEED
AIRFLOW PRESS. PWR. PRESS. PWR.
CFM(R) In. w.o. WATTS In. w.g, WATTS
500 ,95 185 .78 162

600 .83 192 .67 188
700 .75 200 .57 214

800 .66 225 .46 220

900 .56 265 .32 240

1000 .47 300 .13 265
1190 .36 340 .00 290

1200 .25 380

Factory Satting at Low Speed
Water Blow-Off Limit
Wet Coil, No Filter, No Heater.
See Pressure Drop Tables for Installed Electric Heater

PRESSURE DROP CHARACTERISTICS
ELECTRIC HEATERS

NUMBER OF RACKS (SEE TABLE BELOW)

AIRFLOW
CFM

1 2 3

AIR PRESSURE DROP, INCHES OF W.G.

1000

600 0.02 0.04 0.06

700 0.03 0.05 0.07

800 0.06 0.09

900 0.04 0.08 O. 12

0.05 0.10 0.15

1500

100 0.06 O. 12 01.8

1200 0.07 0.14 0.21

1300 0.08 0.17 0.25

1400 0.10 0.20 0.30

0.23 O.350.12

BTC030CmB
HIGH SPEED LOW SPEED(R)

AIRFLOW PRESS. PWR. PRESS. PWR.
CFM(R) In. w.g. WATTS In. w.o. WATTS

800 .80 350 .71 335

900 .70 375 .58 345

1000 .61 400 .44 360

1100 .50 425 .30. 375

1200 .40 445 .15 390

1300 .28 480 .00 415

(R)1400 .13 505

1500 .00 535

( Factory Setting at Low Speed
Water Blow-off Limit

(R) Wet Coil, No Filter, No Heater Installed.
See Pressure Drop Tables for Installed Electric Heaters.
The Table Values Are Applicable To Both The Rated And 90% Voltage Tops
VVhen Connected To The Proper Motor Top.

HEATER MODEL NO. NO. OF RACKS

BAY96X261D

BAY96X262D & 263D 2

(R) BAY96X1917,3906,3912.3917, 3
4906,4912,& 4917

(R) Install in Heater Enclosure BAYPLNMOO9

From Dwg. 21A122733 Rev. 0

BTCO36CmB
HIGH SPEED LOW SPEED(R)

AIRFLOW
CFM(R)

800
900

1100
1200

13OO
(R)1400

1500

PRESS. PWR.
In. w.g. WATTS
1.03 390

.95 415

.88 430

.80 450

.71 475

.63 500

.55 525

.43 570

.26 610

.10 660

PRESS. PWR.
In.w.g. WATTS

.98 355

.88 365

.78 380

.67 395

.54 410

.39 435

.25 460

.00

1000

1700
(R) Factory Setting at Low Speed
(R) Water Blow-off Limit
(R) Wet Coil, No Filter, No Heater Installed. See Pressure Drop Tables for Installed Electric

Heaters. The Table Values Are Applicable To Both The Rated And 90% Voltage Tops
When Connected To The Proper Molor Tap.
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BRANCH CIRCUIT WIRE SIZING TABLE
(Based on 2% Voltage Drop)

No 12 0PE

OR

No, 10 LUM YUM

No. 8 C I’EF

OR

No. 6 AI UMII JM

100%

75%

50%

25%

ELECTRIC HEATER DE-RATING CHART
(for 240V or 48OV Rated Heaters Installed on Lower Voltage Systems)

240V. 280V. 320V. 360V. 400V.

120V. 140V. 220V.160V. 180V. 200V.

480V.

’1

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 Select a heater having AT LEAST 39,000 BTUH
.75 39,000 BTUH

capacity at 240V.
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TYPICAL FIELD WIRING DIAGRAMS

BTC024.030.036C UNITS. COOLING ONLY

3 PH. POWER
SUPPLY PER
LOCAL CODES.

PH. POWER
SUPPLY PER
LOCAL CODES.

ONOUNOINO-
WIRE -- CONNECTION ..,._. LOw

z 1 .’"l"r/ TERMINAL BOARD
VOLTAGE

o.....-." J/ OR COLORED
l "1

SINGLE PACKAGE
AIR CONDITIONER

COOLING (ONLY)
THERMOSTAT

COOLING (ONLY) THERMOSTAT
WITH FAN SWITCH MODEL
AY2GX 104

LOW VOLTAGE WIRING

LINE VOLTAGE WIRING

NOTES:

WIRING GROUNDING OF

MUST COMPLY CODES

SURE POWER EQUIPMENT

NAMEPLATE.

LOW VOLTAGE

CONDUCTOR

US COPPER CONDUCTORS ONLY.

From Dwg. 21Bl11015 Rev.

BTC024.030.036C UNIT WITH SUPPLEMENTARY HEATERS BAY96X261D.262D.263D;
BAY96X1917; BAY96X3906.3912.3917; BAY96X4906.4912.4917

3 PN. SUPPLY | NOTES
LOCAL COOE I I POWER WIRING AND GROUNDING OF EQUIPMENT MUST

COMPLY WITH LOCAL CODES

2 BE SURE POWER SUPPLY AGREES EQUIPMENT

NAMEPLATE

I, POWER SUPPLY 3 VOLTAGE WIRING TO BE NO 18 A.WG MINIMUM

PER LOCAL C0OE CONDUCTOR

JUMPER MUST BE CONNECTED BETWEEN FOR

UNIT TO OPERATE HEATING

SEE HEATER WIRING DIAGRAM FOR CURRENT RATING
PACKAGED,/’-- AIR CONDITIONER OF HEATER USED

6ROUNDIH0
/ 6ROUNDING

CONNECTION "/ SEE NOTE

LOW VOLTAGE

CONTROL POLAIZEDTERMINALBOARO

..J[ [] HEATING-C00LING ROOM THERMOSTAT AYZBXOgZ

OR AYZ8X(05, SET HEAT]NG ANTICIPATOR PER
FROM HTR. HEATER WIRING DIAGRAM.
CONTROL
BOX SUPPL. HTR.

CONTROL BOX ,=RObHDIN6

,O,D,.D

INTER-COMPONENT WIRING

24 V. FACTORY
LINE V.J" WIRING

24 V. L FIELD
LINE V:J" WIRING

TOPOWERSLIPPLY PER LOCAL CODES
ANO k.SOEFINED ON HEATER RATING NAMEPLATE.

From Dwg. 21B137494 Rev. 0

page 8 dwg. no. 21A722712 P01



TYPICAL FIELD WIRING DIAGRAMS

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

PH. POWER SUPPLYr
PER LCAL COOES

PH. POWER SUPPLY
PER LOCAL CODES

CONNECTION

AIR CONDITIONER

INTER-COMPONENT WIRING

24V. " FACTORY
LINE V.J wIRING

SET HA" AT 0.32 AMPS.

NOTE S

BI RI GI W -HEATER

,’,

a,v. \ eLO
LiNE V.J WIRING - HEATER FUSE

I BOX
FUSE BLOCK - GROUNDING

GROUNDING
WlRE

PH. POR SUPPLY THRU /
FUSED DISCONNECT, 72
AM. EACH LINE 240V.I From Dwg. 21B123668 Rev. 2

NOTES:

1. POWER WIRING ANDGROUNDING OF EQUIPMENT MUST
COMPLY WITH LOCAL CODES

2. BE SURE POWER SUPPLY AGREES WITH EQUIPMENT
NAMEPLATE.

3 LOW VOLTAGE WIRING TO BE NO. 18 A.WG MINIMUM
CONDUCTOR.

USE ONLY THERMOSTATS AY28X092 OR AY28X105.

DO NOT CONNECT JUMPER TO TERMINALS & 2. TO DO
SO WILL LOCK THE HEAT ON WITHOUT BEING
CONTROLLED BY THE ROOM THERMOSTAT

FIELD WIRING BTC036C UNIT WITH THREE PHASE SUPPLEMENTARY HEATER BAY96X293A

24 V " FIELD

THRU FUSED : LINE J WINING
PN POWER SUPPLY]’’]
D,SCONMECT

GOUNBNB -3’

ROOM THERMOSTAT

CAT NQ AYEOXOgE

ON
CAT NO AYESXIOB

SET "HA" AT
0.32 AMPS.

NOTES:

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

BE SURE POWER SUPPLY AGREES WITH EQUIPMENT

NAMEPt.ATE

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

SEE HEATER WIRING DIAGRAM FOR CURRENT RATING
OF HEATER USED

From Dwg. 21B123106 Rev. 2

dwg. no. 21A722712 P01 page 9
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CHECKOUT PROCEDURE WITH MAIN POWER DISCONNECT CLOSED (ON)

Step
No.

1

2

3

4

5

To Check

Compressor Heat

Indoor Thermostat
Switch Setting

System Switch

Off

X

Indoor Outdoor
Fan Switch Blower Fan

Runs Runs
Auto On

Component Operation

Cool Heat

X

X

X

X

X

x
x

Compressor
Runs

X X

X

xl x

Comp.
Sump
Heat

X

Indoor Fan Operation X X X

Cooling Operation X X

Heating X

X XCheck Performance &
Charge

USE CHARTS INSIDE UNIT

Electric
Heaters

(Warm Supply
Air)

X

Inform owner on how to operate system and what to expect of it. At the same time deliver Owner’s Use and Care Booklet. Set thermostat
to desired operating position before leaving.

() Also set thermostat dial to call for cooling or heating as necessary.



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
well anchored to the foundation

2, Check all field wiring to make sure connections are: (1) secured tightly,
(2) electrically insulated, (3) isolated from each other and other metal parts,
and (4) unit has been properly grounded

3. Check that the space between the unit and structure has been closed with
flashing or equivalent in accordance with local building codes

4. Check power supply to see that it is correct for unit requirements
5. Check to be sure all tools and debris around, on top, or under unit

have been removed
6. Check thermostat’s thermometer accuracy (check against reliable thermometer).

Adjust per instruction with thermostat
7. Check for return air filter installation and that the supply and return

registers are not blocked
8. Check that drain lines are draining freely. (Pour water in drain pans.)
9. Check that unit panels are in place and secured

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 L’vision
Guhrie Highway
Clarksville, TN 37040 dwg. no. 21A722712 P01

P.I.



ASCT-IN-2A

INSTALLER’S GUIDE

For Use With:

BYC060-200
SFDA-B50
SFCB-B85-C17
BTC070-200
SACC-B50-C17
BWC150-180
SPCC-B50-C15
SRUB, SWUB 3-15
RAUC10-15

Accessory
Antishortcycle Timer

And
Time Delay Relay

Kits

Library Service Literature

Product Section Unitary
Product Unitary Accessories

Model T-Stats, Panels, Timers, Relays
Literature Type Installer’s Guide

Sequence 2A

Date July 1985

File No. SV-UN-ACC-ASCT-IN-2A 785

Supersedes SV-UN-ACC-ASCT-IN-2 585

Table of Contents
Subject Page
Antishortcycle Timer 2

General Information 2
Installation 2
Operation 3

Time Delay Relay 4
General Information 4
Installation 4
Operation 5

Troubleshooting 5

Antishortcycle Timer
(ASCT)

BAYASCTO01

Time Delay Relay
(TDR)

BAYRLAY002

Since The Trane Company has policy of continuous

product improvement, 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
2rid 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 commend of a poorly-controlling ther-
mostat. Compressor shod cycling rely be caused by poor ther-

Installation
WARNING: OPEN THE UNIT DISCONNECTSWITCH 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
7/16-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 and 2 are wired in
series with the stage 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
APART

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

American :Standard, Inc. 195



404

CONNECT TO 24 VAC CIRCUIT
GROUND TERMINAL. TYPICALLY T OR $2.

CONNECT TO TERMINAL
STRIP STAGE COOL
TERMINAL. TYPICALLY Y1.

ASCT

401o4O2
REMOVE FACTORY-SUPPLIED WIRE
TO TERMINAL STRIP STAGE COOL
TERMINAL. SPLICE THAT WIRE
TO WIRE 402.

CONNECTION DIAGRAM

TYPICAL
ROOM

THERMOSTAT TYPICAL,, UNIT
TERMINAL STRIP

R
R

T

LINE VOLTAGE

24VAC

ASCT

STAGE COMPRESSOR
CONTACTOR CIRCUIT

TYPICAL LINE DIAGRAM

Figure 2 Typical Antishortcycle Timer Connection and Line Diagram

Operation
Check the operation of the ASCT with the following procedures:

Cooling Mode
1, Start the unit and allow it to run for at least five minutes.

2. Raise the thermostat setting until the unit stops. Then imme-
diately lower the thermostat setting to a point well below the
indoor temperature.

3. The unit should restart in five minutes, plus or minus 60 sec-
onds.

If the unit does not restart in five minutes, refer to the TROU-
BLESHOOTING section of this manual.



Time Delay Relay (TDR)

General information
The time delay relaykit 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.r(vides a four minute

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

Installation.
WARNING: OPEN THE UNIT ELECTRICAL POWER SUPPLY rotation pin on the base of the device. Position the TDR prop-
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 Iox access panel and the dead front
panel located inside the control box.

2. Find the se(oftwo holes near the cont’ol .box terminal strip. See
Figure 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 theanti-

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 termin’als and 2
in series with the stage 2 compressor contactor circuit.

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

A factoryLsupplied wire to the stage 2cool compressor contactor circuit is attached either to the stage 2 cooling terminal (typically Y2)
or the stage 2 economizer terminal (typically: E2). Remove this wire from the terminal strip and splice it to wire 411 from the TDR.

TDR

,,,I

41’20 CONNECTION DIAGRAM

To terminal trip Stage 2 economizer terminal (typically E2) for units that can use economizer.
To terminal strip stage 2 cooling terminal (typically Y2) for units that cannot use an economizer.

R(

TYP.ICAL ROOM
THERMOSTAT

LINE VOLTAGE

24VAC

OPTIONALECONOMIZER
1 /---SPLICE

I/__ ECONOMIZER -O---O 11 STAGE 2 COMPRESSOR

I C)NTROL I-"E2 412 "41. CONTACTOR CIRCUIT
Y2 CIRCUIT

TYPICAL LINE DIAGRAM

NOTES:
1. TDR terminal 2 connected .to E E exists Otherwise to terminal Y2 equivalent. Connection via wire 412.

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

Figure 3 Time Delay Relay Typical Connection Diagram and Line Diagram.



O eration
Ch/0ck 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: OPENTHE 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 MUSTBE
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. ASCT--Cooling Mode or Heat Pump/
Heating Mode
a. Start the unit. Allow it to run for at least five minutes.

b. Raise (if in COOL) or lower (if in HEAT PUMP/HEAT) the
thermostat setting to a point well above or below the indoor
temperature. Then immediately lower (if in COOL) or raise
(if in HEAT PUMP/HEAT) the thermostat setting to a point
well below or above the indoor temperature. This will cycle
the unit OFF and then ON again.

c. The ASCT will now be in its time delay period of five minutes,

3. Compressor number one should start immediately. After four
minutes, plus or minus 48 seconds, compressor number two
should also start.

If the unit does not function in this time period, refer to the
TROUBLESHOOTING section of this manual.

plus or minus 60 seconds. Refer to Figure 2. Read the
voltage across ASCT Pins and 2. The reading will be 24
vac if the device is correctly wired.

d. In four to six minutes, a good ASCT will close contacts
between Pins and 2 and a voltmeter will read zero volts
between Pins and 2. The unit will then start.

e. If there is no closure between Pins and 2 in four to six
minutes, replace the ASCT.

f. If there is closure between ASCT Pins and 2, but the unit
still does not start, contact the local Trane office.

4. TDR--Cooling Mode or Heat Pump/
Heating Mode

a. Start the unit and allow it to run for at least five minutes.

b. Immediately raise (if in COOL) or lower (if in HEAT PUMP/
HEAT) the thermostat setting to a point well above or below
the indoor temperature. (This ensures that both thermostat
stages energize.)

c. Compressor number one will start right away. The TDR will
begin its four minute time delay, plus or minus 48 seconds.
During this delay, check for 24 vac control power between
TDR Pins and 2. Refer to Figure 3.

d. At the end of the time delay period, a good TDR will close
contacts between Pins and 2. The voltmeter will read zero
volts from Pin to Pin 2.

e. If there is no closure between Pins and 2 in the allotted
time, replace the TDR.

fo If there is a closure between Pins and 2, but compressor
number two still does not start, contact the local Trane office.









HORZ.IN.4

INSTALLER’, ; GUIDE
Since The Trane Company has policy of conhnuous
product improvemenl, the right to change
specdcations and design wthoul nohce. The installation
and seicirg of the equipment referred in this booklet
should be done by qualified, experienced technicians.

Accessory Horizontal
Supply/Return
Conversion Kit

Accessory:
BAYPANL006
BAYPANL007
BAYPANL008
BAYPANL009

For Use With:
BTC/BYC100G-D
BTC/BYC130G-D
BTC/BYC170G-C
BTC/BYC200G-C

Library Service Literature
Product Section Unitary
Product Unitary Accessories
Model Roofcurbs, Ducts, Diffusers
Literature Type Installer’s Guide
Sequence 4
Date September 1986
File No. SV-UN-ACC-HORZ-IN-4 9/86

Supersed(s New

General Information

All BYC and BTC100G through 200G units are shipped from
the factory with downflow ductwork connections. This kit is
required to convert a BYC or BTC unit to a horizontal supp-
ly/return air configuration. The kit contains a horizontal supply
and return panel, a mounting angle, a securing channel, sheet
metal screws, and gasketing.

Initial Inspection

Be sure to compare the accessory model number found on the
shipping label with the accessory identification information on
the ordering and shipping document to verify that the correct
accessory has been shipped.

Inspect the packaging of each horizontal conversion kit as
it is received at the job site, and before signing the freight
bill. Verify that all items have been received and that there
is no visible damage; note any shortages or damage on all
copies of the freight bill.

In the event of damage or shortage, remember that the pur-
chaser is responsible for filing the necessary claims with the
carrier. Concealed damage not discovered until after
unloading must be reported to the carrier within 15 days of
its receipt.

Standard h,c ,o,. 18-HE60D23



Installation

WARNING: OPEN UNIT DISCONNECT SWITCH BEFORE IN-
STALLING THIS ACCESSORY TO PREVENT INJURY OR
DEATH DUE TO ELECTRICAL SHOCK OR CONTACT WITH
MOVING PARTS.

1. Prepare the unit for installation by removing 2 side panels,
2 end panels, and the shipping support channel. Remove
the screws in the separator panel and remove it. See figure
1.

2. The lower horizontal end panel removed and the separator
panel will be used to cover the downflow duct openings.
Apply gasketing along the length of end panel by folding
it on the edge. See figure 2.

3. Position the separator panel (with insulation turned up)
over the bottom return opening. Place the lower horizon-
tal end panel over the supDly opening (with the insulation
turned down) and the gasket pushed up tight against the
drain pan. See figure 3.

4. Secure these panels in place with the securing channel
by pivoting the end tab under the drain pan lip and pulling
the other end down to the base. This will compress the in-
sulation and seal the openings. Fasten the channel in place
with a short screw. See figure 4.

5. Install the support angle for the horizontal supply and
return panel. Secure with a short screw on each end to the
unit corner posts. See figure 5.

6. Slide the horizontal supply and return panel into the com-
partment with the insulation up. Secure with short screws
in the rear flange and to the support angle with screws go-
ing up through the angle. See figure 6.

7. Re-position the top end panel with long screws. See figure
6.

8. Re-position the 2 end panels, and the installation is
complete.

SIDE PANELS REMOVED

END
PANELS

Figure 1 Removing Unit Panels

REMOVE
SEPARATOR PANEL

SUPPORT CHANNEL
REMOVED



GASKETING APPLIED
TO LENGTH OF

EDGE

F
END PANEL

Figure 2 End Panel Gasket

PAN

LOWER
END PANEL SEPARATOR PANEL

SUPPLY RETURN
OPENING OPENING

Figure 3 Covering Bottom Openings

3 HORZ-IN-4



Figure 4 Securing Channel DRAIN PAN
LIP

SECURING CHANNEL

Flgure 5 Support Angle SUPPORT ANGLE

HORZ-IN-4 4



HORIZONTAL
PANEL

Figure 6 Horizontal Supply and Return Panel
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BTC-SF-10C

SERVICE FACTS
Since The Trane Company has policy of continuous

product improvement, 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.

Models
BTC200G300CA
BTC200G30ACA

Electric/Electric Rooftop

Library Service Literature

Product Section Unitary

Product Rooftop Air Conditioning
Model BTC
Literature Type Service Facts
Sequence 10C
Date September 1986

File No. SV-UN-RT-BTC-SF-10C 9/86

Supercedes

IMPORTANT This document is customer property and is to remain with this unit.
Please return to service information pack upon completion of work.

SAFETY NOTICE
THIS INFORMATION IS INTENDED FOR USE BY INDIVIDU-
ALS POSSESSING ADEQUATE BACKGROUNDS OF ELEC-
TRICAL AND MECHANICAL EXPERIENCE. ANYATTEMPTTO
REPAIR A CENTRAL AIR CONDITIONING PRODUCT MAY
RESULT IN PERSONAL INJURY AND/OR PROPERTY DAM-
AGE. THE MANUFACTURER OR SELLER CANNOT BE RE-
SPONSIBLE FOR THE INTERPRETATION OF THIS INFOR-
MATION, NOR CAN IT ASSUME ANY LIABILITY IN CON-
NECTION WITH ITS USE.

RECONNECT ALL GROUNDING DEVICES
ALL PARTS OF THIS PRODUCT CAPABLE OF CON-
DUCTING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS,
NUTS OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST
BE RETURNED TO THEIR ORIGINAL POSITION AND
PROPERLY FASTENED.

DISCONNECT POWER BEFI)RE SERVICING

Accessories
Roofcurb

Horizontal Conversion Panels

Downflow Economizer (Field Installed)
with Integral Barometric Relief

Downflow Economizer Less Controls
(Field Installed)

Remote Mounted Rheostat

Horizontal Economizer with Low
Leak Dampers

Manual Outside Air Hood

Anti-short Cycle Timer

Time Delay Relay

Low Ambient Two Speed Motor

Oversize Evaporator Fan Motors

Electric Heat Modules

Night Setback Thermostat

Copper Evaporator Coils

Copper Condenser Coils

{American Standard Inc 1986

4th Printing 1986
Page D-157



SERVICE PARTS

DESCRIPTION

Compressor, 200-230/50-60/3, CRHH-075J
Crankcase Heater, 230 V, 60 WATT
Expansion Valve, 1/2 Inlet, " Outlet, 7.5 Ton Capacity
Distributor, used with Indoor Coil
Filter Drier, Liquid Line, 1, Inlet, l/z Outlet, 8 Cu. In. VoL
Evaporator Fan Motor, 5 HP, 208-240/440-480/60/3, 1800 RPM, 215 TD frame
Fan Wheel, Evaporator, 15 x 91/2 x
Belt
Condenser Fan Motor, 1/2 HP, 208-230/60/1
Propeller Fan, Condenser, 20" Dia., 1/,, Bore
Reset Relay, SPDT, 24 V Coil Pilot Duty (RR1, RR2)
Capacitor, 5 MFD, 440 V (C1, C2, C3)
Contactor, 20 A, 24 V Coil, 2 Poles (EFC)
Transformer, 240 V PRI, 24 V Sec., 60 VA (T1)
Contactor, 30 A, 600 V, 24 V Coil, 3 Poles (CC1, CC2) Includes COL-3601
Condenser Fan Limit Control FLT Open 55 +_ 3, Close 65 + 3
Low Pressure Control (LPC)
High Pressure Control (HPC)

Additional Parts For Use Wilh Economizer
Actuator, Damper Motor
Low Ambient Thermostat, Temp. 50 +_ 5
Economizer Control Relay
Enthalpy Control

2
2
2
2
2

2

3
3
2
3

2

2
2

CSG DPG
PART # CAT.

COM-1649
HTR-1225
VAL-2046
DST-120
DHY-146
MOT-1232
FAN-662

MOT-2360
FAN-661
RLY-o57
CPT-119
CTR-550
TRR-398
CTR-522
CNT-959
CNT-508
CNT-510

MOT-2691
THT-484
RLY-797
CNT-707

WW77X750
WW8X88
WW51X297
WW51X302
WW22X101
WW94X618
WW74X86
N/A
WW94X620
WW73X77
WW24X171
WW20X 08
WW24X161
WW32X66
WW30X110
WW28X238
WW26X90
WW26X68

WW94X465
WW28X243
WG24X33
WW26x86

CSG refers to the Commercial Systems Group and DPG refers to the Dealer Product Group ofTheTrane Company. The CSG and DPG part numbers
shown side by side above are not necessarily interchangeable for applications other than documented in this bulletin. Both are approved for service of
the product listed. Inventories to support your needs are available to you through both Trane divisions,

Operating Pressures (Psig)

DB ENTERING AIR
TO CONDENSER

PRESSURE 85 F 95 F 105 F 120 F

Discharge 270 301 334 391

Suction 77 79 81 64

NOTES:
1. Based on nominal cfm (400 cfm/ton).
2. Evaporator air is 80F DB 67F WB.
3. Suction pressure is accurate to within +_ 2 psig.
4. Discharge pressure is accurate to within + 7 psig.

STATIC PRESSURE DROP
THROUGH ECONOMIZER
(Inches Water Column)

ECONOMIZER WITH
RA DAMPERS

100% RA

.08

.09

|7200 .10

BTC-SF-10C



F!S:
!

VOLTAGE

TERMINAL

(

60,106

I "-SO,

2 7,

DO ENERGIZE

COUPLETED

308(240308

NOTES:

ALL WIRING AND DEVICES SHOWN DASHEO TO BE SUPPLIED AND INSTALLED BY
THE CUSTOMER IN ACCORDANCE WITH LOCAL ELECTRICAL COOE5. USE COPPER
CONDUCTORS ONLY.

IF OF THE ORIGINAL WIRE. SUPPLIED WITH THIS UNIT. MUST BE

FoRREPLACE’105C 1 EUlVALENT.MUSTBE REPLACED WITH APPLIANCE WIRING MATERIAL RATED

THREE PHASE MOTORS ARE PROTECTED UNDER PRIMARY SINGLE
PHASING CONDITIONS.

MOTORS HAVE INTERNAL OVERLOAD PROTECTION.

<]AUXlLIARY PLUG/JACK (AP1 AND WITH JUMPER WIRE 4g ,57) CONNECTION
AS SHOWN IS FOR UNITS WITHOUT ECONOMIZER CONTROL OPTION. EE DIAGRAM
IN ECONOMIZER FOR CONNECTION WITH ECONOMIZER CONTROL.

IS WIRED FOR 230 VOLT OPERATION FOR 20 VOLT ORERATION SWITCH
WIRE NO. 306 FROM TRANSFORMER (T1) TJ 240/143 TO TAP 208/H2,

ONLY BUSSMAN DLQ AtlP 3BeY FUSES.

REPLAC ONLY BUSSMAN 20 $0OV FUSES,

2306-3530

BTC-SF-IOCBTC-SF-IOC



75.79

,52,

16,18

EFC

77.78

103

19.306

AUXILIARY CONNECTOR
PLUG

CAPACITOR

Irus

53.219

T

ECONOMIZER

CONfeCTIONS TO TRANSFORbR LIN[
230 VOLT 20 VOLT

OPERATION.
TRANSFOIIMR TAP 240/H3

REPLACE ONLY BUSSMAN GMQ

RPLAC[ ONLY BUSSMAN



UNIT CONTROL BOX

TS1-Y1 TS1-Y2

ClRCUITI
UNITS .J

TS I’-.’G TS1-E2

IAP1-3 IAP1-’4
TSI-E1 TSI-T

AJI--1 IAJ 1"-2 "iA’"J 1-3
/
|219

109
108

EC

106

AJ1-6

J

218

U1

TR

TRI

T

TI

MA
222IK

r- FIELD SUPPLIED
RE;uTE MNIMUM

L___J POSITION
POTENTIOMETER

M
JUMPER ,,4

usT

LEGEND

DEVICE
DESIGNATION DESCRIPTION

AJ AUXILIARY JACK CONNECTOR

EC ENTHALPY CONTROL

J4 MIN. POT. JUMPER ’1

CLT COMPRESSOR LOCKOUT THERMOSTAT

1K ECONOMIZER RELAY

MA MIXED AIR SENSOR
P4 MINIMUM POSITION POTENTIOMTER
U1 ACTUATOR MOTOR

2306-3557

BTC-SF-IOC



EVAPORATOR FAN PERFORMANCE--BOTTOM SUPPLY/RETURN

Model External Static Pressure (Inches Of Water)

(Std. .10" .20" .30" .40" .50" .60" 70" .80" .90" 1,00" 1,25" 1.50" 1.75" 200"

Motor) CFM RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP

C17

NOTES:
1. Shaded indicates need for oversize motor.
2. Data includes pressure drop due to wet coil. Data does not include pressure drop due to filters accessories

3. A correction factor of 1.15 must be multiplied times bhp for voltages outside 440-480 and 208-240-volt range
4. Fan motor heat (MBh) 3,15 bhp.

EVAPORATOR FAN PERFORMANCE--END SUPPLY/RETURN
External Static Pressure (Inches Of Water)

10" .20" .30" .40" .50" .60" .70" ,80" .90" 1.00" 1.25" 1.50" 1,75" 200"

Unit CFM RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BlIP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP RPM BHP

4800 672 1.77 707 1.96 741 2.15 773 3.35 803 2.54 831 2.74 859 2.93 886 3,13 912 3.33 937 3.54 998 4.07 1055 4.60 1109 5.14 1160 5,68

C17 822 3.32 852 3.56 883 3.79 908 4.03 934
898 4.35 926 4.63 953 4,88 978 5.14 1003 5140 1027 5.67

NOTES:
1. Shaded indicates need for oversize motor.
2. Data includes pressure drop due to wet coil, Data does not include pressure drop due to filters accessories

3. A correction factor of 1.15 must be multiplied times bhp for voltages outside 440-480 and 208-240-volt range.
4. Fan motor heat (MBh) 3.15 bhp.

Troubleshooting Chart Probable Cause

System Faults

REFRIGERANT CIRCUIT

Head Pressure Too High

Head Pressure Too Low

Suction Pressure Too High

Suction Pressure Too Low

Liquid Refrig. Floodbeck (TXV)

Liquid Refrig. Floodback (Cap. Tube)

I.D. Coil Frosting

Compreesor Runs Inadequate or
No Cooling/Htg.

ELECTRICAL

Compressor & O,D. Fan Won’t Start

Compressor Will Not Start But
O.D. Fan Runs

O.D. Fan Won’t Start

Compressor Hums But Won’t Start

Compressor Short Cycles

I.D. Blower Won’t Start

Comp. Runs Continuously

$ Secon,ryCm P Pdmary Caue

The Trane Company
Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

BTC-SF-IOC

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

Air Conditioner
Model: BTCO30C10OBA

IMPORTANT This document is customer property and is to remain with this unit. Please
return to service information pack upon completion of work.

MODEL
RATED Voi/P./Hz
A.R.I. RATING
RATINGS (Cooling) (R)

BTUH
Indo Airflow (CFM)
Pov" nt (KW)
EER/SEER
(BTU/VVatt-Hr) (R)

POWER CONNS. V/Pk/
Min. 8rch. C Ampac (R)

:Fuse Se Max. (Amps)
Fuse Rend. (Amps)
COMPRESSOR
No. U=d-- NO. Sds
Volts/Ph/
R.L Amps LR. Amps
OUTDOOR COIL
Rows/F.P.I.
Face Area (sq. ft.)
Tube Size (in.)

INDOOR COIL TVI
Rows F.P.I.
Face Area (sq. ft.)
Tube See (in.)

Drain Conn. Size (in.)
OUTDOOR FAN Type
No. Used O. (in.)
Type Drive No. Speeds
CFM @ 0.0 in. w.g. (R)

Moto Speed R.P.M
Vos/Ph/Hz
F.L. Amps L.R. Amps

PRODUCT SPECIFICATIONS
BTCO3OC10OBA MODEL

200-230/1/60

292O0
1000
3.61

8.10/9.15
8.2

2OO-230/1/60
23.0
35
35

Climatuff"
1--1

200-230/1/60
15.1 --58

Rate Fm
4/15
5.73
3/8

4/12
3.44
3/8

3/4 NFI

1--20
Direct

2300
1/3

1075
200-230/1/60

1.9 4.1

INDOOR FAN Type
Oia. Wm’th (in.)
No. Used
O,e / ,Sds (No.)
CFM vs. in. w.g. (R)

Motor Speed R,P.M
Volts/Ph/Hz
F.L Amps L.R Amps
RLTER Fwlddmd?
Te Rec0nznended
Lo Yd. (No.STh)

Vd. (No.S=e-Thk.)
REFRIGERANT
Chaq (. of P,-22)

BTC03OC100BA

10x9

Dkect / 2
See Fan Ped. Table

I/4
1075

200-230/1/60
2.2 2.7

1-20x25- 1in.

Ibs. 0 oz.

DIMENSIONS H W x D
Crated (in.) 30-5/8 33-3/8 46
WEIGHT
Shipg (Ibs.) Not (ms.)

OPTIONAL EQUIPMENT
Indoor Thermostats

Horizontal, Heat/Cool only
w/Manual Switchover AY28X92
Vertical, Cool only w/Fan Switch AY-XI04
Vertical, Heat/Cool
w/Manual Switchover AY28X105

Evaporator Defrost Control
Kit (For Cooling Units)
Needed for Cooling Operation
Between 55 and 40 AY28X79

Outdoor Thermostat Kit
Includes Thermostat A28X125
and Mkg. Brkt. for 46F. to
-10F. (Adjustable) BAY28X125A

SUPPLEMENTARY HEATERS
Model Power KW RalPho Nomil
Numr Supply 208-240 V BTIIH

BAYHTRC106 208-240/1/60 4.33-5.76 14800-19700

BAYHTRC108 208-240/1/60 6.12-8.16 20900-27900
BAYHTRC111 208-240/1/08 7.93-10.56 27000-36100
BAYHTRC117* 208-240/1/60 12.98-17.28 44300-59000

BAYHTRC306, 208-240/3/60 4.33-5.76 14800-19700
BAYHTRC312" 208-240/3/60 8.65-11.52 29500-39300
BAYHTRC317* 208-240/3/60 12.98-17.28 44300-59000

BAYHTRC406 400/3/60 5.76 19700

BAYHTRC412’r 480/3/60 11.52 39300

BAYHTRC417’r 480/3/60 17.28 59000

Used with BAYPLNM(9 heater enclosure.
(R)Rated in accorded with A.R.I. Standmll 240.
GRated in =dame with A.R.I. Standanl 270.

SINGLE PACKAGE

(R)Catculeted in accordance with Natl. Electric Code. So/table for use with HACR ckcuit breakers or fuses. (R)Standard Air DP/C0il
Outdoor. (R)Stmdad Air Wet Ceil Indoor. (R)Rated in accordance wth DOE test procedure.
[*] Poer spply voltage limits (a) 0.O. Fen must be off high speed. Indoor arflow

VoHoge Limits Max I.D. Temp. Max 0.D. Temp. must not exceed 450 CFM/TON Start kit ren/Jired.
Low High DB/WI] DB (b) 0.D. fen must be on high speed, indoor arflow
207 254 95/71 115 must not exceed 450 CFM/TON. Start kit must be
108 207 (a) 95/71 105 used.
187 196 (b) 95/71 108 (c) Capacey reductim for unit operation at 208

volts vs. 230 volts is 1% approximately.

SAFETY NOTICE
THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI-
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN-
UFACTURER OR SELLERCANNOT BE RESPONSIBLE FOR THE INTERPRETATION
OF THIS INFORMATION, NOR CAN IT ASSUME ANY LIABILITY IN CONNECTION
WITH ITS USE.

RECONNECT ALL GROUNDING DEVICES
ALL PARTS OF THIS PRODUCT CAPABLE OF CONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

P.I. 11/85

The Trane Company
LJ’ght Commercial Unitary D/vision
Guthrie Highway
Clarksville, TN 37040



COMPONENT
Blower Wheel
Capacitors (CF-A)

(CF-6)
(CR)

Coil, Indoor
Coil, Outdoor
Compressor

Internal Line Break

Internal Press. Relief
(IWa)

Contactor (MS)

Bischarge Line
Thermostat (TDL)

[Jistributor (OD
[Jistribotor (ID)
[3rim

3tier

:,xpansion Valve

Fan
Motor (ID)

Motor (OD)

QTY. DESCRIPTION
10.62" O 9.62" W 1/2" Bore, CW, Concave
7.5 MFD, 440V
12.5 MFD, 370V
30 MFD, 440V
135 MFD, 320V

Replacement
Roplacamont
FLA 15.5 LRA 58.0, Wind. res. @ 77F.: Start
3.5 Ohms Run .909 Ohms
Open on rise in winding temp. Resets in
30-90 rain.
Open on 350# diff. between high & low
side pressure
Type DPST, Contacts 240V, FLA 25.0, LRA
125.0, Coil 24V, .95 A.In., .53 A.HId.
Type SPST, Opens @ 105F. + ,
Closes @ 73F. _+ 3, FLA 2.9, LRA
17.4 @ 240V
5/8" Inlet, 4 Outlets @ 3/16"
I/2" Inlet, 3 Outlets @ I/4"
Suc. Line w/Sweat Fit., 30 Cu. In., 5/8" 5/8"
Liq. Line w/Swant Fit., 8 Cu. In., 3/8"x3/8"
3/8" In, 1/2" Oat, Sweat,
2 Ton, 30" Cap, Ext. Equal., Superheat
5-1/2 to 9-1/2

Blade, 20" Dia., 1/2" Bore, CCW, 25
200/230V, 60 Hz., Ph., Open Shell, CCW,
965 RPM, 1/4 HP, 2-speed, FLA 2.2/1.9,
LRA 3.0, Sleeve Bearings; Winding
:Resiatance Ohms @ 77F.: BIk. to YIw.
25.6/22.0; BIk. to Brn. 31.5/27.0;
BIk. to Red 6.0/5.0; YIw. to Pur. 4.4/3.8
200/230V, 60 Hz., Ph., Open Shell, CCW,
1085 RPM, 1/3 HP, 1-apeed, FLA 1.9, LRA
4.5, Sleeve Bearings; Wind. RUs. Ohms
@ 77F.: BIk. to Pur. 16.6/14.2; BIk. to Bin.
34.8/29.9

Relay (CSR) 230V, 239-288 Cold Coil P/U Volts, 60-135
Dropout Volts

Relay (F) Type DPST, Contacts 230V, FLA 5.0,
LRA 15.0, Coil 24V, 18.7 A.In.,
2.0 A. Hid.

Sump Heater 230V, 09 Watts, Resistance Heater,
Bolly-Bond Type

Thermostat Heat/Cool, Horizontal
Cool only, w/Fan Switch, Vertical
Heat/Cool, Vertical

Transformer (TNS) Pri. 230V, 50/60 Cycle, Sec.
24V Load 35 V.A.

*Now Part Set Up Within The Last 18 Months.

DPO CSG
CAT. # MNE_n.=_!C

WG74X55 WHL-324
WW20X134 CPTo265
WG20X29 CPT-267
WW20X130 CPT-321
WW20X8 CPT-269
WWIi7X254
W’W88X282

unit
model #

WW24X138

WW28X174

WW51X291
WW51X262

C0L-3555
COL-3557
THT-469

CTR-504

!DST-160
DST-159

WVV22X77 DHY-190
VVW22X88 DHY-144
WV51X275 VAL-2194

WW73X19 FAN..1128
*WW94X440 MOT-2599

WW94X276

WW24X6

VVW24X165

MOT-2304

RLY-809

RLY-1010

WWO8X79 HTR-1224

WY28X92 THT-454
WY28X104 THT-455
WY28X105 THT-465

TRR-442WW32X15

ELECTRIC HEATERS
NUMBER OF RACKS (SEE TABLE BELON)

AIRFLOW
CFM
609 0.02

700 0.03

800 0.03
900 0.04
1000 0.05

1109 0.06

1200 0.07
1300 0.88
1400 0.10
1500 0.12

HEATER MODEL NO.

8AYHTRCI06

BAYHTRC188,111

(R)BAYHTRC117,306,3 2,317,406,412,417

(R)install in Heater Enclosure BAYPLNM099

2

AIRESSURE DROP, w.|.
0.04
0.
0.09

0.07
0.09

0.08 0.12

0.10 0.15
0.12

0.14

0.17

0.20
0.23

0.18
0.21

0.25
0.30

0.35

NO. OF RACKS

3
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SCHEMATIC DIAGRAM BTCOJOC100BA

NOTES:

COOLING OPERATION IS 0 AMP. OTHERWISE
2 AMP

HEATER INTERLOCK (F-2 CONTACT) IS CLOSED
DURING FAN OPERATION

3 LOW VOLTAGE (24 V) FIELD WIRING MUST BE
18 AWG MINIMUM

SET "’HA" AS FOLLOWS:
DUCT HEATERS: TO DUCT HEATER CONTROL
CIRCUIT CURRENT.
SUPPLEMENTARY HEATER IN UNIT
CABINET: 18

SUPPLEMENTARY HEATER IN HEATER
ENCLOSURE: TO HEATER CONTROL CIRCUIT
CURRENT

APPROVED SUPPLEMENTARY HEATERS FOR
FIELD INSTALLATION IN UNIT: IICT HEATER IN
AIR DUCT OR SUPPLEMENTARY HEATER
APPROVED HEATER ENCLOSURE MAY BE USED
WITH HOWEVER ONE AND ONLY ONE
HEATER MAY BE USED

6 HEATING EOUIPMENT HAS SEPARATE 24
CLASS OUTPUT FOR CONNECTION TO
THERMOSTAT, THEN USE EITHER
THERMOSTAT ISOLATING CONTACTS
OR ISOLATING RELAY TO PREVENT
INTERCONNECTION WITH 24V. CLASS
OUTPUT OF TRANSFORMER IN THIS
EOUIPMENT

7 FOR 200 OPERATION MOVE BK/BL LEAD
FROM FTB TERMINAL "’S" TO YELLOW
LEADED SIDE OF CAPACITOR (CF-B). TO
CHANGE I.D FAN MOTOR SPEED MOVE BK/WH

LEAD FROM TERMINAL "’C" (LOW), TO
TERMINAL "D" (HI), ON FTB.

USE COPPER CONDUCTORS. ALUMINUM
OR COPPER-CLAD ALUMINUM POWER WImNG
IS USED, CONNECTORS WHICH MEET ALL
APPLICABLE CODES AND ARE ACCEPTAI.E
TO TH
JURISDICTION

WIRING DIAGRAM

From Dwg. 21D756477 P01

LEGEND
COLOR CODES SYMBOLS,-- WIRE

LV. Factory Wiring
Black Wire with H V Factory WiringBK/BL Blue Marker

MARKER L.V Field Wiring
HV. Field Wiring

BK Black OR Orange
BL Blue RD Red --x-- V Field Installed
BR Brown WH White --X H V Factory Wiring
YL Yellow PR Purple
GR Green

Ground

Junction

Terminal

[] Terminal Board- Relay Contact (N,O.)- Relay Contact (N.C.)

Internal Overload Protector

Resistor or Heating Element

G Wire Nut or Connector

" Coil-- Capacitor

Motor Winding- Transformer

oo Temperature Actuated Switch

Fan Capacitor
Wire Nut or Connector
Compressor
Run Capacitor
Start Capacitor
Start Capacitor Relay
Indoor Fan Relay
Fan Terminal Board
Internal Overload Protector
Low Voltage Terminal Board
Compressor Motor Contactor
Motor
Discharge Line Thermostat
Transformer

TROUBLESHOOTING CHART WHAT TO CHECK

SYSTEM FAULTS

REFRI6ERANT Cg’UIT

Liquid Pressure Too High

Uqu Pressure TOO Low

Sctio Pressure Too High

Suut Pressure Too Low

Liquid Refrj. R00dback TXV System

Liquid Refrig. FI00dback Capillary Tube System

I.D. Coil Frosting

Compressor Runs Inadequate No C001i

ELZCTRICAL

Compressor OD. Fan Oo Not Start

Conpresoor Will Not Start But OD Fan Rus

OD. Fan Woo’t Start

Copessu Hums But Won’t Stad

Compressor Cyc IOL

I.D, Blower Won’t Start

REFRIGERANT CIRCUIT

INDOOR

1111

OUTDOOR

;1

SERVICE TIPS
On this and other cooling only machines high side pressure is
taken downstream of the condenser and liquid line drier. In the
event of a restriction of either of these two components, charge
can be added to cause the high side press to agree with the per-
formance chart. However, discharge pressure becomes signifi-
cantly higher, possibly causing the IPR to trip.
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200

I00
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PRESSURE CURVE mBTCO3OCIOOBA

INDOOR ENTERING
WET BULB "F
UPPER CURVE IS 71"F"
LOWER CURVE IS

OUTDOOR TEMPERATURE (OF)

INDOOR ENTERING
WET BULB "F
F.ROM TOP DOWN
CURVES ARE 71F.

*F. 63"F, 59 "F

OUTDOOR TEMPERATURE ( F)

From Dwg. 21C135394 Rev.

INDOOR FAN PERFORMANCE (R)

HIGH SPEED" LOW SPEED
AIRFLOW
CFMx

800

9OO

1000

1100

1200

1300

PRESS. PWR.
In. w.g. WATTS
0.80 350

0.70 375

0.61 400

0.50 425

0.40 445

0.28 480

O. 13 505

0.00 535

PRESS. PWR.
In. wog. WATTS
0.71 335

0.58 345

0.44 360

0.30 375

0.15 390

0.00 415
( 1400

1500

Factory Setting at Low Speed
Water Blow-Off Limit
Wet Coil, No Filter, No Heater Installed. See Pressure Drop Tables for
Installed Electric Heaters. The Table Values Are Applicable To Both
The Rated And 90% Voltage Taps When Connected To The Proper
Motor Tap.

From Dwg. 21A135642 Rev.

PRESSURE CURVE EXAMPLE
COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE 55F.
AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMP OUTDOOR
TEMP HEAD & SUCTION PRESSURES.
LOCATE OUTDOOR TEMP (R) LOCATE INDOOR WET BULB (R) FIND INTERSECTION OF OD TEMP & ID
W.B. (R) READHEADORSUCTION PRESSURE IN LEFTHANDCOLUMN (R) (SELECT PROPER INDOOR CFM)
ACTUAL HEAD PRESSURE SHOULD BE - 10 PSIG OF CHART

SUCTION PRESSURE SHOULD BE -+- 3 PSIG OF CHART
EXAMPLE: (R) OUTDOOR TEMP 85F., (R) INDOOR WET BULB 67F.,

(R) HEAD PRESSURE @ 1OOO CFM 220 PSIG (R)
(R) SUCTION PRESSURE @ 1OOO CFM 76 PSIG (R)
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(A Y28X079 & 084)
LOWAMBIENTCOOLING CONTROL

GENERAL:
This control is installed in the evaporator (indoor) coil. Its
purpose is to cycle the compressor when the evaporator frosts
under low outdoor ambient cooling conditions.

FIELD WIRING FOR SINGLE PACKAGE HEAT PUMP
WITH AY28X084

ROOM THERMOSTAT
BAY28X 138’

OR BAY28X 139

x=l*l
POWER I- 1
POWER SUPPLY I_’--

NOTES:

POWER WIRING, GROUNDING OF COMPLY
CODES

SURE POWER SUPPLY AGREES EQUIPMENT NAMEPLATE.

VOLTAGE WIRING TO NO AWG. CONDUCTOR.

From Dwg. 21B123129 Rev.

When installed on an "A" Coil, follow procedure below on
either bank of the coil. For low ambient cooling performance,
consult Service Manual.
NOTE:Hook-up diagramsfor heat pumps on this page, hook-
upsfor cooling on back page.

Control to be mounted to any
existing rigid support inside or
outside duct work as capillary
tube permits.

Be sure no ground exists
between wirj and sup-

See Hook-up
Diagram on
th is page,

7

Low voltage
leads.

Keep capillary
tube in center
of coil fins.

Full depth of coil
when possible.

From Dwg. 21Al12254 Rev. 0

FIELD WIRING FOR SPLIT SYSTEM HEAT PUMP WITH AY28X084

HEAT PUMP
O.D. SECTION

SPEEOl

POWER WIRING AND GROUNDING OF EQUIPMENT MUST
COMPLY LOCAL CODES

BE SURE POWER SUPPLY AGREES WITH EQUIPMENT

NAMEPLATE

LOW VOLTAGE WIRING BE NO 18 MINIMUM
CONDUCTOR

USE COPPER CONDUCTORS ONLY.

PLUG SECTIONS PF-B ATTACHED
HEATER CONTROL BOX SECTIONS AND 2-PM

FACTORY INTO HANDLER

IS NOT USED THEN CONNECT APPROPRIATE
JUMPERS FROM W2 AND W3 ON LVTB

TERMINALS W2 AND W3 HAVE INTERNAL
CONNECTIONS ONLY 2ND & 3RD CONTACTORS ARE
USED THE HEATER FOR CONTROLLING POWER TO
ELECTRIC HEATING ELEMENTS IF 2NO 8= 3RD (BH & CH)
CONTACTORS ARE NOT USED. THEN FIELD
CONNECTIONS W2 AND W3 CAN BE OMITTED AS
APPROPRIATE

TO POWER SUPPLyF’jj-.-
PER LOCAL CODES"L JL:_ ’LJ___.J

TO POWER SUPPLY PER
LOCAL CODES AS DEFINED

ROOM THERMOSTAT IN FIELD WIRING TABLE
BAYZSXI38 OR BAY28XI39

INTER-COMPONENT WIRING

24 V. FACTORY
LINE Y WIRING

24 V. FIELD
LINE V WIRING

From Dwg, 21B137583 Rev. 0

SV-UN-ACC-DFST-IN-1A-10/86 dwg. no. 21 A113215 P06



INSTALLER’S GUIDE

FIELD WIRING DIAGRAM FOR SPLIT COOLING WITH AY28X079

NOTES

POWER WIRING ANEt GROUNDING OF EQUIPMENT MUST

COMPLY LOCAL CODES

BE SURE POWER SUPPLY AGREES EQUIPMENT

ROOM THERMOSTAT
AYZSX092 OR AY28XI05

Iv GET .tAT .TICPATOR

WZ r3 SHOWN 0W
FIELD WIRING Olkk,M,
DED

NAMEPLATE
JUMPER

CONDUCTOR

USE COPPER CONDUCTORS ONLY

POLARIZE SECTIONS PF ATTACHED

FACTORY WIRED HANDLER . SECTION

ODT NOT USED, CONNECT APPROPRIATE

JUMPERS W2 ON LVTB --
LEAD ORDER SUPPLY CONTROL VOLTAGE

TO POWER SUPPLYJ

TO POWER SUPPLY PER
LOCAL CODES & AS DEFINED
IN FIELD WIRING TABLE

O SEE NOTE

! }
AIR HANDLER

From Dwg. 21B137584 Rev. 0

FIELD WIRING DIAGRAM FOR BYCO24H, 03OH, 036H, & 042H
WITH AY28X079

EDC INSTALLATION INSTRUCTIONS

DISCONNECT POWER UNIT

REMOVE BOTH TOP COVERS FROM UNIT.

SPREAD VAPORATOR RNS ALLOW INSERTION OF EVAPORATOR DEFROST CONTROL (EDC)

CAPILLARY TUBE FULL DEPTH COiL EDC CAPILLARY TUBE MUST BE LOCATED TO B

INCHES FROM HEADER END OF COIL (BETWEEN THE ROWS OF TUBES). LOCATING HOLES

PROVIDED ON TOP EVAPORATOR COIL BLOCKOFF ON BYCO24H & O3OH UNITS.

LUBRICATE EDC CAPILLARY TUBE AND INSERT INTO FULL DEPTH OF COIL.

MOUNT EDC ON TOP CORNER OF INDOOR/OUTDOOR PARTITION PANEL

WIRING GROUNDING OF EQUIPMENT MUST COMPLY WITH LOCAL CODES.

EDC TO LTB TO BE AWG MINIMUM CONDUCTOR, WITH MINIMUM

INSULATION RATING EQUAL TO UNIT NAMEPLATE VOLTAGE.

REMOVE JUMPER BETWEEN ON THE LTB WiRE EDC AS SHOWN

WIRING SHOWN IS 24V FIELD SUPPLIED WIRING

10 SEE UNIT INSTALLERS GUIDE OTHER UNIT W&RING REQUIREMENTS

UNIT

(LTB)

BYC024H, 03OH,
036H. & 042H
SINGLE PACKAGE
GAS/ELECTRIC

W2

GEDC

Y

’C

TYPICAL ROM
THERMOSTAT

From Dwg

page 2

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

@ American Standard Inc. 1986

dwg. no. 21Al13215 P06
P.I.



TR4ME
BTC-SF-35

Dwg. No. 21A722710 PO1 Page 0-102

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

Air Conditioner
Model: BTCO24C100BA

IMPORTANT This document is customer propertyand is to remain with this unit. Please
return to service information pack upon completion of work.

MOOEL
nATEO VOLTS/PR/HZ
A.R.I. RATING
R==os (Cooling)(R)
BTUH
Indm Akfl0w (()

n/(0!
.)

PRWER CONNS, V/Ph/Hz

a. C, Max. (Amps)
P, R. Rmd. (Ampz)

COMPRESSOR

Vo//Hz
R.L. Amps LR. Amps
Brch. C. Sec. C. Amps

PRODUCT SPECIFICATIONS
BTCO24C1008A

230/1/60

23000
80O
2.66

8.65 / 9.50
7.8

230/1/80
16
25
25

230/1/60
10.0 56

10.9

OUTDOOR COIL TtlIe Rate Fin
Rows F.P.L 3 15
Face Area (sq. ft.) 5.73
Tu Size (in.) 3/8
INDOOR COIL Type
Rows F.P.I.
Face Area (sq. ft.)
Tube ze (in.)

Rate Fm
4--12
3.44
3/8

3/4 NPT

OUTDOOR FAN Tlq
No. U=d 0. (in.)
Type Dine No. Speeds
CFM @ 0.0 in. w.g.(R)
NO. Motto-- HP
Motor Speed ILP.M.
Vo/Ph/Hz
F.L Amps LI Amps
INDOOR rAN Type
Di Wth (in,)
No, Used
Do Speeds (No.)
CFM vs. in. w.g.(R)

Motor Speed R.P.M
Vo/eh/Hz
F.L Amps LR Ampz
RLTER F’mddmd?
Type Recommended

(NO. S 1)

(No. ze Thk)

BTCOZ4100A

Pmpdbr
1--20

Divot
1700

I112

22011160
0.8 0.90

9x9

Direct 2
See Fan Ped. Table

--1/4
1075

220/1/e0
1.8 3,4

1--20x20-- 1in.

REFRIGERANT
Chage (Ibs. of R-22) 5 Ibs. 2

DIMENSIONS H x W D
Crated (in.) 30-518 33-3/8 46

WEIGHT
Sppmg (s.) N (1.) 288 270

OPTIONAL EQUIPMENT

Indoor Thermostats
Horizontal, Heat/Cool only

w/Manual Switchover AY28X92
Vertical, Cool only w/Fan Switch .AY28X104
Vertical, Heat/Cool
w/Manual Switchover AY28X105
Thermostat Guard BAY28X190

Evaporator Defrost Control
Kit (For Cooling Units)
Needed for Cooling Operation
Between 55 and 40 AY28X79

SUPPLEMENTARY HEATERS
BAYIt"II106 208-24011160
111CII 208-24011160
IIIRC111 208-240/1/60

4.33-5.76

6.12-8.16

7.93-10.56

14800-19700

20900-27900

27000-361001
(R)P,mJ in Kcmdmm w#k A.R.I. Sliidmi 240.
(R)Rated in acconlmlce with A.R,I. Slamlid 270.

SINGLE PACKAGE

(in eccmdmce with O.0.E. test procedm.

Voltage Limits I.D.. 0.O..
7 /71 115
I 7 (a) /71
187

(a) 0.D. Fan must be on high zpeed. Indoor
iflow nlust not exceed 456 CFM/TON
(b) 0.O. tim mm be on high md. Indoor
airP,ow must not =eed 450 CFM/TON Start

(c) Capa reduc f= unit 0pen = 208
mlts vs. 230 vslts is 1% approhnately.

SAFETY NOTICE
THIS INFORMATION IS INTENDED FOR USE BY INDIVIDUALS POSSESSING
ADEQUATE BACKGROUNDS OF ELECTRICAL AND MECHANICAL EXPERI-
ENCE. ANY ATTEMPT TO REPAIR A CENTRAL AIR CONDITIONING PRODUCT
MAY RESULT IN PERSONAL INJURY AND OR PROPERTY DAMAGE. THE MAN-
UFACTUREROR SELLER CANNOT BE RESPONSIBLE FOR THE INTERPRETATION
OF THIS INFORMATION, NOR CAN IT ASSUMEANY LIABILITY IN CONNECTION
WITH ITS USE.

RECONNECT ALL GROUNDING DEVICES
ALLPARTS OF THIS PRODUCTCAPABLE OF CONDUCT-
ING ELECTRICAL CURRENT ARE GROUNDED. IF
GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
OR WASHERS USED TO COMPLETE A PATH TO
GROUND ARE REMOVED FOR SERVICE, THEY MUST BE
RETURNED TO THEIR ORIGINAL POSITION AND PROP-
ERLY FASTENED.

DISCONNE(;T POWER BEF()RE SERVICING

P.I. 11/85

The Trane Company
LJ’ght Commercial Unitary Division
Guthrie Highway
Clarksville, TN 37040



COMPONENT
Blower Wheel
Capacitors (CR-A)

(CF-8)
(CF-A/CF-B)

Capillary Tube

Coil, Indoor
Coil, Outdoor
Compressor

Internal Line Break
(IOL)

Internal Press. Relief

Cootactor (MS)

Contactor (MSA)

Discharge Line
Thermostat (TDL)
Bistribtor (ID)
Bistributor (OO)
Brier
[3tier

Fan
Motor (ID)

Motor (OD)

eiay (F)

Thermostat

1"ransformer (TNS)

QTY. DESCRIPTION
10" O 9.5" W I/2" Bore, Convex, CW
15MFD, 440V
10 MFO, 440V
5 MI:D, 440 MFD

4 .145" OD s.085" ID 70.0", Red/White
cuts to 20" Ioo
Replacement
Replacement
FLA 11.0 IRA 44.0, Wind. res. @ 77F. Start
4.98 Ohms Run 1.15 Ohms

on rise in winding temp. Resets in 30-90
IIO&

Open on 350# diff. between high & low side
)ressuro

Type OPST, Cootats 240V, FLA 18.0,
LRA 90.0, Coil 24V, .64 A.In., .32 A. HID.
Type SPST, Cootacts 230V, FLA 5.0,
IRA 15.0, Coil 230V., 177 A.In., 2.0 A. HID.
Type SPST, Opens @ 105 F. +_ , Closes
@ 73F. + 3, FLA 2.9, LRA 17.4 @ 240V

1/2" Inlet, 3 Outlets @ 1/4"
5/8" Inlet, 4 Outlets @ 3/16"
Suc. Lin w/Sweat Fit., 30 Cu. in., 5/8" 5/8"
Lk]. Line w/Sweat Fit., 8 Co. In. 3/8" 3/8"

Blade, 20" Dia., 1/2" Bore, Hub Up, CCW, 25
230V, 60 Hz., Ph., Open Shell, CCW, "1095 RPM, 1/4 HP, 2-speed, FLA 1.8,
IRA 3.7, Sleeve Bearings, Tm BIk, w/Flex-mount,
Winding Resiatooce Ohms @ 77F.: Pro. to
Tab B 21.4/20.8; Brn. to Tab B 58.5/50.3;
Tab A to Tab B 15.8/13.5
230V, 60 Hz., Ph., Open
Shell, CCW, 720 RPM, 1/12 HP, l-speed,
FLA .80, IRA 1.0, Sleeve Bearings
Winding Resistance Ohms @ 77F.:
BIk. to Put. 124.7/107.2
BIk. to Brn. 100.4/86,3
Type DPST, Contacts 230V, FLA 5.0, IRA
15.0, Coil 24V, 18.7 A.In., 2.0 A. Hid.
Heat/Cool, Hoizootol
Cool only, w/Foo Switch, Vertical
Heat/cool, Vertical
Pri. 230V, 50/80 Cycle, Sac.
24V, Load 35 V.A.

"Now Part Set Up Wthin The Last 18 Months.

OP6 CSG
CAT. # MNEMONIC #

WW74X35 WHL-322
WW20X126
WW20X128
WW2OXI08
WhV62X65

CPT-274
CPT-264
CPT-318
TUB-1353

WW87X254 COL-3555
WW88X281 COL-3556
Order by COM-2319

model #

WW24X26 CTR-503

WW24X158 RLY-1001

WW28X174 THT-469

WW51X262 DSTo159
WW51X291
WW22X77

DST-180
DHY-190

WWZ2X88 DHY-144

WW73X19 FAN-1128
WW94X442 MOT-2579

WW94X612 MOT-2306

WW24X165 RLY-1010

WY28X92
WY28X104
WY28X105
WW32X15

THT-454
THT-455
THT-456
TRR--442

REFRIGERANT CIRCUIT

INDOOR OUTDOOR

From Dw9.21C135256 Ray. 0

BTC-SF-35 Dwg. No. 21A722710 P01 Page D-102

SCHEMATIC DIAGRAM BTC024C100BA WIRING DIAGRAM

NOTES:
MAXIMUM EXTERNAL 24/.A.C. LOAD
DURING COOLING OPRATON IS 0.5 AMP,
OTHERWISE 1.2 AMP.

2. HEATER INTERLOCK (F-2 CONTACT) IS CLOSED
OURING FAN OPERATION.

3. LOW VOLTAGE (24 V.) FIP_-D NIRING MUST BE
18 AWG MINIMUM.

4. SET "’HA" AS FOLLOW/S:

DUCT HEATERS: TO DUCTcATER CONTRO(.

CIRCUIT CURRENT.
SUPPLEMENTARY HEATERIN UNIT CABINET:
.18.
SUPPLEMENTARY HEATERIN HEATER
ENCLOSURE: TO HEATERO3NTROL CIRCUIT
CLJRENT.

5. APPROVEDMENT/I’ HEATERS FOR
FIELD INSTALLATION IN UHT: IJCT HEATER
IN AIR DUCT OR SUPPLEMENTARY HEATER IN

AFROVED HEATER NC/.C,IE MAY BE
USED WITH UNIT. HOWEVER ANG ONLY
ONE HEATERMAY BE USED.

6. IF HEATING EQUIPMENT HAS SEPAHATE 24 V.
CLASS 2 C.ITIIT FORCTIONTO
THERMOSTAT. THEN USE EITHER
THERMOSTAT WITH ISOLATING CONTACTS
OR ISOLATING RELAY TO IEVENT INTER-
CONNECTION WITH 24V. (-ASS 2
CF TRAN:ORMER IN THIS EQUIIIFNT.

7. TO CHANGE I.D. MOTO ,EED, MOVE BLACK
LEAD FROM "’A" &OWED)ON MOTO
TERMINALBLOCKC TO "B" HIGH SPEED).

8. USE COPPER CONOUCTI(; IF ALUMINUM
OR COPPER-CLAD ALUMINUM POWER WIRING
IS I.,lD, CONNECTORS WH2H MEET ALL
APPLICABLE COOES ANO ARE ACCEPTABLE
TO THE INICTION AUTHOTY HAVING
JUISDICTION SHALL BE

From Dwg. 21D7564761=01

LEGEND

COEOR
COLOR OF WIRE

COOES BK/BL Black Wire with Blue Marker

’COLOR OF MARKER

OK Black RD Red OR Orange
BL Blue WH White GR Green
BR Brown YL Yellow PR Purple

SYMBOLS L.V. Wiring Factory Field
H.V. Wiring Factor/ Fiek:l
L.V. Wiring Field In,tailed
H.V. Wiring Factory Wiring

Ground " Co41

Junction ---)1- Coacitor
o Termlnsl Motor Winding

[- Terminal Board Transformer
-ll- Relay Contact (N.O.)

Reley Contact (N.C.)

o--o Internal Overload Protector

Resistor or Heating Element

Temperature Actuated Switch

L Wire Nut or Connector

CF Fan Capacitor
CN Wire Nut or Connector
CPR Compressor
CR Run Capacitor
F Indoor Fan Relsy
IOL Internal Overload Protector
LVTB Low Voltage Terminal Board
MS Compressor Motor Contactor
MSA Compressor Motor Contactor Auxlllsry
MTR Motor
TDL Otecharge Une Thermostat
TNS Transformer

TROUBLESHOOTING CHART WHAT TO CHECK

"-.’:2,_:, ", "’,--.:

SYSTEM FAULTS

REFRIGERANT CIRCUIT

Liquid Pressure Too High

Liquid Pesure T00 Low

Sctio Pressure Too High

Suctio Pressure Too Low

liquid Refng R00dback TXV System

Liqu Refrig. Fxlback Capllary Tube System

I.D. Coil Frotin9

Compressor Runs Inadequate No Coing

ELECI"RIC&

Compressor O.O. Fan Do Not Start

Compressor Will Not Stsrt But O.D Fan Runs

O.D. Fan Won’t Star1

Cnlxessor Hums But Won’t Start

Cemp’esanr Cycles

1.0. Bower Won’t Starl

lslsl Isl

SUPERHEAT CHARGING CHART
Chart based on 400 CFM/ton Indoor air flow and 50% relative
humldlty, use on all combinations having indoor coil capillary.

55 60 65 70 75 80 85 90 95 I00 I0 I10 115
OUTDOOR TEMPERATURE *F

Measure suction pressure, suction temperature at OD quick attach, ID & OD temps.
Determine from table what superheat should be for the ID & OD Temp.
Example indicates 10 superheat.
Determine operating superheat with stabilized running conditions.
If operating superheat is: within 5 chart value charge is OK

more than 5 above chad value add refrigerant
more than 5 below chad value remove refrigerant



PRESSURE CURVE BTCO24C100BA

40

35O

300

250

INOOOR ENTERING
WET BULB *F
UPPER CURVE IS 71"F
LOWER CURVE IS 59"F

200

150

I00

OUTDOOR TEMPERATURE (OF)

INDOOR FAN PERF(

HIGH SPEED

AIRFLOW
CFMX

500

600

7O0

8OO

9OO

1000

1100

1200

PRESS. PWR.
In. w.9. WATTS

0.95 185

0.83 192

0.75 200

0.66 225

0.56 265

0.47 300

0.36 340

0.25 380

Factory Setting at Low Speed
Water Blow-Off Limit
Wet Coil, No Filter, No Heater.

)RMANCE o
LOW SPEED

PRESS. PWR.
In. w.g. WATTS
0.78 162

0.67 188

0.57 214

0.46 220

0.32 240

0.13 265

0.00 290

See Pressure Drop Tables for Installed Electric Heate

lO0 INDOOR ENTERING
WET BULB "F
FROM TOP DOWN95- CURVES ARE: 71"F

"F, G3"F. 59"F

9O

,,-80

" 70

55

5O

OUTDOOR TEMPERATURE ( F)

SERVICE TIPS
On this and other cooling only machines high side pressure is taken
downstream of the condenser and liquid line drier. In the event of a
restriction of either of these two components, charge can be added
to cause the high side press to agree with the performance chart.
However, discharge pressure becomes significantly higher, possi-
bly causing the IPR to trip.

PRESSURE CURVE EXAMPLE

COOLING PERFORMANCE TO BE CHECKED WHEN OUTDOOR TEMPERATURE IS ABOVE
55F.
AFTER OPERATING PRESSURES HAVE STABILIZED: MEASURE INDOOR WET BULB TEMPo
OUTDOOR TEMP HEAD & SUCTION PRESSURES.
LOCATE OUTDOOR TEMP 0 LOCATE INDOOR WET BULB (R) FIND INTERSECTION OF OD TEMP
& ID W.B. @ READ HEAD OR SUCTION PRESSURE IN LEFT HAND COLUMN (R) (SELECT PROPER
INDOOR CFM)

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

EXAMPLE: 0OUTDOOR TEMP 85F., (R) INDOOR WET BULB 67F.,
) HEAD PRESSURE @ 800 CFM 230 PSIG (R)
(R) SUCTION PRESSURE @ 800 CFM 80 PSIG )

From Dwg. 21C135393 Rev. 0
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DOMESTIC PUMP

Condensate Units
Type CC, CS, CB,
CBE & CL
Installation, Operation
& Service Instructions

WARNING: Do not subiect cast iron receivers to res-
sure. Receivers Iave Oeen tested to assure non-porous
castings. Do not restrict or reduce vent opening or over-
flow connection. Pressurization o! the receiver may dam-
age the receiver and create a hazard.

System

Dram

INSTRUCTION MANUAL
DNO158A

Inlet Strainer. Tojent

A17-822-
Pumo C)icfarge

Fig. Elemental/Piping Diagram

NOteS:
See Orer SpCificalton Sheet for Details ot
Optional Elugment & Pump Caaches.

LEGENd.
CATE VALVE

UNION
PUJ OCK

CMEC VALVE

Preliminary Inspection
Before installation, be sure the unit is the proper size and
discharge pressure to meet requirements. Motor connec-
tions, starter operating coils and pump control voltage
must agree with power supply voltage.
Location of Unit
Place unit to permit easy access to all working parts.
Motor must be protected from coal dust, ashes and mois-
ture as well as from excessive Ieat. If ambient tempera-
ture will exceed 104F., insulate heat sources and/or
ventilate space. Otherwise. motor may be damaged or
rermai overloaa protection may shut off pumpts) with
possibly serious results.
Returns
Gravity return lines from system should be properly pitched
down to unit inlet. They must also be properly trapped to
prevent steam entry in the unit. Furnish gate valve be-
tween return line and receiver. A basket strainer is
recommended.

Float Switch Setting
Float switch is factory set to provide maximum float ca-
pacity in the receiver. Pump will start when condensate
rises close to receiver inlet and will stop when level has
been pumped down to approximately 2" above pump suc-
tion. If readjustment is required, refer to float switch manu-
facturer’s instruction sheet.

Vent Connections
Install full size open vent pipe to atmosphere. See Fig. 1.

Chemical Treatment of Condensate
Feed water is usually chemically treated to remove cor-
rosive gases and impurities. The chemicals should be in.
jected into feed lines to boilers BUT NEVER INTO CON-
DENSATE RECEIVER. Damage to pump(s) may result if
chemicals are allowed to come into contact with internal
parts.

,C0PYRIGHT L5 t iFr CORPORATION

Overflow
The overflow connection should be piped to a floor drain
using a pipe size equal to the overflow tapping.

Electrical Wlring and Controle
Refer to the motor nameplate and, or underside of terminal
box cover plate marking, the connections within the box and
the control cabinet nameplate if a cabinet is furnished. Make
certain that the motor, starter coils, etc.. match the power
supply characteristics. If the motor is not connected for the
availa01e voltage, reconnect as indicated on the motor wiring
diagram. If the control cabinet is furnished with the unit and
the nameplate aata aces not match the power supply, consult
factory for further instructions.

All "Domestic" single phase, drip-proof motors 2 HP and
smaller have built-in thermal overload protection and mag-
netic starters are not required. This protector will automati-
cally reset as the motor cools. Consult focal codes for starter
requirements.
Magnetic starters, wtth proper size overload relays, must

be used with all three phase motors. Starters normally sup-
plied by us when ordered, have overload relays which can be
manually reset. Manual reset is furnished as standard. Cer-
tain starters may be field converted to automatic reset where
preferred. Refer to starter manufacturers instructions. Over-
load relays are furnished when starters are supplied. A star-
ter is capable of interrupting several times motor full load
current, however, short circuit currents may be many times
greater.
Fuses or a circuit breaker must be installed ahead of the

starter according to NEC recommendations to clear any such
faults that may occur to protect the line wiring.

DOMESTIC PUMP Irl’Irll
FLUID HANDLING DIVISION
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Maintenance Instructions

Strainer Easily Cleaned
The inlet strainer, when furnished, is intended to protect
the pump and system. Periodic cleaning should be in-
cluded in your regular maintenance several times a week
during the first few months of operation.

When Wdting Factory
3,houid you equire aCclitionai ;nformaion, .r,te o tte
factory giving complete details. Be sure to give the Serial

No. and other data stamped on the name plate attache
to the unit. A simple sketch of the piping will usually
enable us to give you a more satisfactory answer. Do not
return parts without first consulting he factory.
When Ordedng Replacement Parts
Be sure to give the Serial No. and all other data stamped
on she name plate attached [o me unit.

Putting the Unit Into Service

Caution
Do not run Dumps dry. Seals may be damaged if operated
without water.

1. Ptoe tr,e unit in accordance with instructions on the
reverse side of this sheet.

2. Remove shipping bracket from all float switches. (See
tag attached to float switch).

3. Connect power leads in accordance with wiring dia-
gram enclosed in control cabinet.

4. ;nstall drain plugs furnished with unit.
5. Fill receiver half full of water to prime pump(s) and pre-

vent possible damage to pump seals. Avoid freezing
conditions after unit receiver has been filled.

6. Check for proper rotation of all three phase motors.
Rotation must be clockwise looking down on the motor
as indicated by directional arrow on pump casting. If
burnt) runs backwards, interchange two wires.

7. Throttle plug cock in discharge line until pressure at
pump (while pump is discharging) approaches pump
rated pressure. Tighten plug nut to secure adjustment.

8. Set the selector switches at the desired position. Refer
to wiring diagram furnished with each unit. Unit is ncw
ready for service.

Trouble Shooting Procedures

All units are thoroughly tested at the factory before ship-
me"’.. ’e’/ should cerats satisfactorily without further
adjustment if properly installed and providing they have
nct 3een 2.amaged by rough handling in transit. If system
or unit performance is not satisfactory, refer to the fol-
Iow!ng check !ist.

Pump Will Not Start
1. The power suoply has been interrupted, disconnect

s’.vitc is pen, or selector switch is improperty posi-
t!oned.

2. Incorrect voltage for motor. Check voltage and wiring
with motor characteristics.

3. Incorrect starter coil for power supply.
4. The overload relays and the starter have tripped out

and must be reset. Ambient temperature may be too
high.

5. Check pump controls or other controls for proper opera-
tion.

6. Wiring to control cabinet is incorrect or connections
are loose.

7. The strainer is dirty thus retarding flow. Clean periodi-
cally.

Pump Runs Continuously
1. Pump is running backward. Rotation of three phase

motors may be corrected by interchanging any two of
the three wires. Rotation should be clockwise looking
down on motor.

2. Steam traps are blowing through causing condensate
to return at excessive temperatures. This may reduce
the capacity of pump below its rating, depending on
the unit and type of pump furnished. Traps should be
repaired or replaced.

3. The total required pressure at the pump discharge is
greater than the pressure for which the pump was de-

signed. Check the total pressure which includes &tmcs-
pheric pressure, the friction head and the static heaC.

4. A valve in the discharge line is closed or throttled too
tightly. Check valve is installed backwards.

5. The impeller eye is clogged.
6. Pump is too small for system.

Condensate Pump is Noisy
1. The pump is wcrking against a lower pressure than

designed for. While pump is discharging, adjust plug
cock in discharge :ine until pressure at pump ap-
proaches pump rated pressure.

2. Excessive condensate temperature. Correct system
conditions. However, this applies to certain units
only; others are designed to handle boiling water.

3. Magnetic hum or bearing noise in motor. Consult
motor manufacturer’s authorized service station
nearest unit location.

4. Starter chatters. Trouble is caused by low line volt-
age, poor connections, defective starter coil, or
burned contacts.

5. Pump is running backward.

The System is Noisy
1. Banging in the steam mains is usually caused by steam

"Imploding" in condensate lying in low points in lines.
These problems can be eliminated by dripping low
points, properly supporting the pipe, or by increasing
the pitch of the lines.
Improper dripping of the steam mains and risers; where
there is a rise in the steam main, or where it branches
off into a riser, a drtp trap must be installed in the
drain line.
The piping is too small to drain properly.
A defective trap is holding condensate in steam sup-
ply line.



Pump Service Instructions for Type CC, CS & CL with Std. Centrifugal Pumps

Vertical Mounting Puts Motor Above Floor Dirt and Water
Close coupled centrifugal pumps are designed for years
of trouble free service. Units have mechanical shaft seals.
1. Close suction line gate valve and operate pump mo-

mentarily to remove as much flauid as possible from
pump. Close discharge line gate valve.

2. Open disconnect switch. Disconnect motor leads
and conduit.

3. Remove drain plug in pump case. Remove air relief
tubing.

4. Remove cap screws holding pump head and pump
case together. Remove motor and pump head assem-
bly from pump case by lifting straight up. Place on
work Pencn.

5. Remove self locking stainless steel cap screw and
stainless steel washer (or self locking brass cap nut
and washer).

6. To remove impeller from motor shaft proceed as
follows:
(1) Keyed Shafts. Remove impeller with gear puller

or other means which will not damage impeller or
bend motor shaft.

(2) Threaded Shafts. Hold end of motor shaft oppo-
site pump with large screw driver or other suit-
able tool and back impeller off with a rectangular
bar or other flat tool inserted between the vanes
of he impeller.

7. Remove rotating part of sere from shaft, oeng care
ful not to break carbon face.

8. Remove cap screws holding pump head to motor and
remove pump head.

9. Remove stationar part of seal assembly, being care-
ful not to chip or break ceramic seal.

10. To install seat proceed as follows:
(1) Clean recess in head thoroughly. Coat recess and

’ruboer" portion of seat with thin grease. Press
seat into recess firmly by hand making certain
both parts bottom evenly. If seal cannot be Dot-
tomed with fingers place cardboard shipping disc
on ceramic and force into place with flat tool.

(2) Carefully place head in position on motor shaft
without displacing ceramic seat and secure head
to motor with cap screws.

(3) Place motor vertically with pump end up. Do not
attempt assembly of seal and impeller with shaft
horizontal.

(4) The "carbon" of rotating part of seal should not
be loose. If it is, hold in place with grease. Using
clean, lint free cloth, wipe mating surfaces per-
fectly clean. Oil shaft and push seal onto shaft
so that carbon will contact ceramic seal. If spacer
is required, use grease to cause spacer to adhere
to bottom of seal after seal has been put on shaft.
Be sure spacer is on larger diameter of shaft so
that it will not catch between shoulder and im-
peller.

11. Replace impeller on shaft. Replace stainless steel
washer and secure impeller with cap screw or cap
nut.

12. Place new gasket on pump case and reassemble
motor and pump subassembly on pump case.

13. Reconnect air vent line and motor wiring.
14. Replace pump case ,rain plug and admit liquid open-

ing both inlet and discharge valves. Inlet gate valve
should be opened slowly to prevent pressurization of
the receiver.

15. Three phase motors should be started momentarily to
check rotation. If pump runs backwards, interchange two
wires. (Any electrical serv=ce should be performed by a
quaiifiea electrician.)

PH-110

Cut-Away View of .lechanical Seal Type Pump



Pump Service Instructions for Type CB, CS, CBE & CL Units with Type B35 Pumps

Vertical Mounting Puts Motor Above Floor Dirt and Water

Vertical close coupled centrifugal pumps are designed
for years of trouble free service. All pumps are equipped
with mechanical shaft seals which can be repaired as
follows:
1. Close return line gate valve and operate pump mo-

mentarily to remove as much liquid as possPle from
pump. Close discharge line gate valve.

2. Open disconnect switch. Disconnect motor leads
and conduit.

3. Remove drain plug in suction housing. Remove air
relief tubing.

4. Remove discharge connection and remove thecaD-
screws holding suction housing to pump case. Place
assembly on work bench.

5. Remove axial flow impeller, shaft and straightening
vane as follows:
(1) Keyed motor shafts (5 HP and over). Remove axial

flow impeller !ock nut and set screws. Remove
axial flow impeller, remove straightening vane,
unscrew shaft extension.

12) Threaded motor shaft (3 HP and less). Remove
axial flow impeller lock nut. Remove axial flow
imoeller and shaft as a unit with the straighten-
ing vane.

,NOTE: When replacing seal, straightening vane can
e left in the case.

6. Remove cap screws holding pump head and pump
case together. Remove motor and pump head assem-
bly from case by lifting straight away from case.

7. To remove impeller from motor shaft proceed as fol-
lows:

(1) Keyed shafts. Remove impeller with gear puller or
other means which will not damage impeller or
bend motor shaft.

(2) Threaded shafts. Hold end of motor shaft oppo-
site pump with large screw driver or other suit-
able tool and Oack impeller off with a rectangular
bar or other flat tool inserted between the vanes
of the impeller.

8. Remove rotating part of seal from shaft, being care-
ful not to break carbon face.

9. Remove cap screws holding pump head to motor and
remove pump head.

10. Remove stationary part of seal assembly, being care-
ful not to chip or break ceramic seat.

11. To install seal proceed as follows:
(1) Clean recess in head thoroughly. Coat recess and

"’rubber" portion of seat with thin grease. Press
seat into recess firmly by hand making certain
both parts bottom evenly. If seat cannot be bot-
tomed with fingers place cardboard shipping disc
on ceramic and force into place with flat tool.

(2) Carefully place head in position on motor shaft
without displacing ceramic seat and secure head
to motor with cap screws.

(3) Place motor vertically with pump end up. Do not
attempt assembly of seal and impeller with shaft
horizontal.

PH-0108

(4) The "carbon" of rotating Dart of seal should not
be loose. If it is, hold in place with grease. Usin
clean, lint free cloth, wipe mating surfaces per-
fectly clean. Oil shaft and push seal onto shaft
so that carbon will contact ceramic seat. If spacer
is required, use grease to cause spacer to adhere
to bottom of seal after seal has been 0ut on shaft.
Be sure spacer is on larger diameter of shaft so
that it will not catch between shoulder and im-
peller.

12. Replace impeller on shaft.
13. Reassemble pump case to pump head.
14. Install axial flow impeller stem, being careful to

locate pin in stem to hole in impeller eye, install
Iocknut & ti.[en.

15. Set stem to within .004 runout as shown by a dial
indicator.

16. Install straightening vanes into tump case.
17. Install axial flow impeller onto stem and tighten set

screws.
18. Using a new gasket and being careful to locate

straightening vanes properly on pin, assemble unit
to suction housing and reconnect discharge.

19. Reconnect air vent line and motor wiring.
20. Replace pump case drain plug and admit liquid open-

ing both inlet and discharge valves. Inlet gate valve
should be opened slowly to prevent pressurization
of the receiver.

21. Three phase motors should be started momentaril
to check rotation. If pump runs backwards,
change two wires.

PRINTED IN U.S.A 4-85
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Sequence

A subbase switch shall manually index the AHU for operation. In the "ON"
position, the fan shall run continuously. In the "OFF" position the fan
shall be off.

Auxiliary contact of the AHU shall index both heating and cooling for
operation. With the space temperature above the setpolnt of the cooling
thermostat (78), the outdoor compressor shall be energized to provide
cooling.

With the space temperature below the temperature of the heating thermostat
(70), the normally closed steam valve shall modulate to maintain setpolnt.
The space heating thermostat shall be reset by a duct mounted sensor. For
each degree drop in the space, the S.A. is reset up 12.5 degrees (12.5:1).
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AT-602

AT-II55
691 K 1
C-II03

RH2B

VS-9223-201-4-4

VS-9223-201-4-6

TP-8102

TS-8601

TU-I153-409

Barber Colman

Barber Colman
Hevi-Duty
Barber Colman

Idec

Barber Colman

Barber Co/man

Barber Colman

Barber Colman

Barber Colman

DESCEIPTION

Thermostat subbase
Switch fan on/off
Thermostat guard
Control transformer 24 VAC, 95 VA
Cooling thermostat set point
Range 75-105
Control relay DPDT

Steam control valve, 2 way, N.C.
1/2
Stean control valve, 2 way, N.C.
3/4

Heating thermostat setpoint
Range 45-75
Discharge air reset thermostat,
Ratio 12.5:1
Cooling thermostat

LOCTION

At space thermostat

At spae thermostat
At AHU in enclosure
In space

At condensing unit

At steancoil

At steancoil

In space

In supply air
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GenePalInsCPucCions
AT-602,,8;, 607, 608 &JuNN

Selector Switch Sub-Bases
and Legend Plates

For use at the room thermostat to accommodate switching func-
tions such as heating to cooling, day to night control, etc. Device:
Rugged one piece molded beige plastic housing. One or two slide
switches are double-pole, double throw (DPDT) or double pole-4
position (DP4T) allowing numerous control possibilities. DP4T can
be used as two or three position by installing switch legend plates
that limit switch travel. Coded screw terminals for the switch con-
tacts are accessible for up to two No. 14 gauge wire connections.
See Figure 2.

Installation
Use Class wiring for all connections to switch subbases and to
room thermostat unless all circuits are powered from a Class II
source. Make all connections in accordance with national and local
codes.

Install subbases on a flush switch box, a surface switch box or
directly on a wall (for 24V applications only).

1. Pull the required wires.

2. If plastic conduit box is used, connect green wire from
subbase to system ground, otherwise clip out the green wire.

3. Mount the subbase (see Figure 1). Screws are provided for
switch box mounting.

4. Connect proper wires to subbase screw terminals. Push
excess wire into conduit box, allowing field wires (if any) for
room thermostat to project through opening in subbase.

5. Make all electrical connections to thermostats and install any
jumpers as required. Refer to job wiring diagram and/or
General Instruction Sheet for thermostat.

6. Install thermostat on subbase (see Figure ).

7. To install switch legend plate on subbase strip the paper
backing off and press plate into subbase. Note: Legend plates
must be ordered separately.

Thermoslat Mounbng Plate
Provided Thermostat

*Mounting Sclews (4)

Prowded

Screws (2)

Thermostat
Mounhng Screws (2)

Mounting
Provided Sub-Base

TyDcal Duplex

Duplex Thermostat Duplex Sub-Base

Typical Single Unit

Sub-Base

5-1/8 IN.__130mm

J I1 1-114 IN.I
32ram

AT-602 & 603

Typical Duplex Unit

Sub-base

5-314 IN.__4
146

AT-607 & 608

Mounhng (2

Mounting

Single heostat Single
Figure I

Sub-Base

Part
Number

AT-602

AT-607

AT-608

Switch
Description

Upper Lower
Right Right

DP4T

DP4T

DPDT DP4T

LITHO IN U.S.A. 2-84

Used With

All Single Room Thermo-
stats Except TK’s, TA-115,

-TA-121, TA-133, TA-134,
TC-114, and TC-142.

TA-151, 115X, TC-154,
114X, 115X, 116X, 2-Stage
and Duplex Thermostats.

Total Electrical Rating of Each Sub-Base Switch*

Volts
(AC)

24

120

240

Inductive

Full Load
Amps

5.8

5.8

2.9

Non- Pilot
Locked Rotor Inductive Duty

Amps Ampa (VA)

34.8 6 125

34.8 6 125

17.4 3 125

3oles of a switch must not exceed the total

F-16059-3

*The total load on both
electrical rating.



THERMOSTAT CYCLES VALVE, SUMMER/WINTER
CHANGEOVER THERMOSTAT, OFF-LOW-HIGH FAN
SWITCH

ITEMS TC-1101, AT-602, AT-609-302

THERMOSTAT CYCLES 2 STAGES HEAT AND STAGE
COOL. HEATOOL SWITCH, OFF-LOW-HIGH FAN
SWITCH

ITEMS TC-154, AT-608, AT09-352

TYPICAL APPLICATIONS
THERMOSTAT PROVIDES SEQUENCED HEAT & COOL,
ON-OFF SWITCH, OFF LOCKS OFF SYSTEM & FAN,
LOW-MED-HtGH FAN SWITCH

ITEMS: TC-1191 AT-603; AT-609-353

THERMOSTAT CYCLES HEAT & COOL, HEAT-COOL

THERMOSTAT PROVIDES SEQUENCED HEAT & COOL
OFF-HEAT-AUTO-COOL SWITCH

ITEMS: TC-1191, AT-602, AT-609+402

SWITCH, OFF-LOW-HIGH FAN SWITCH

ITEMS: TC-1101 AT-603; AT-609-352

THERMOSTAT CYCLES HEAT AND COOL, HEAT-COOL
SYSTEM SWITCH

ITEMS: TC-1101, AT-602, AT-609-204

AT-609-XXX
Legend Plates for Switch Sub-Bases

Various switch indicating plates are available and must be ordered
separately. These have a brown simulated leather finish with bright
letters and pressure sensitive backing for simplified field
installation. Blank plate on left side of AT-602 & 603 is factory
installed.

SWITCH

++>-----0 O

O O

0>-----O O--

[TERMINAL; O-- CONTACT; --TIE
Figure 2

Blank Plates*

AT-609-XXX SWITCH LEGEND PLATES
Plates With Legends

U11 Off AtlIt31

Heat NiGht AuIo LOW HiQh HIGh
{.;ool DaY On HiQh LOW LOW

*Special lettering can usually be provided by local nameplate engravers.
**Legend Plate limits travel of DP4T Switch to provide DPDT or DP3T.
i-"Fan Operation" legend placed between switches.

SWITCH POSITIONS

AT-602 AT-602 AT-602 A
AT-607 AT-607 AT+607 AT+608

AT-603 AT-603
AT-608 AT+608

Bar’l eP.Colman CompanLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-16059-3 BK LITHO IN U.S.A.



AT-1100 Series
Thermostat Guards

DEVICE INFORMATION
Guards AT-1100 Series

Room thermostat guards are available in plastic,
cast aluminum, or wire construction. They protect
thermostats from damage and vandalism. The clear

Typical
AT-1103 and
AT-1163

AT-1104

AT.1105

Typical
AT-1155 and
AT-116S

Selection Table

plastic guards have tumbler type key locks which
protect against unauthorized adjustment of the
thermostat. Guards mount to standard outlet box or
directly to the wall. AT-1155 and AT-1165 include a
mounting ring for installation over already installed
thermostats without removal from wall.

Part
No. Description

AT-1103 Wire Guard with
Steel Base

AT-1104 Cast Aluminum
Guard w/Steel Base

AT-1105 Clear Plastic Guard
w/Solid Base
Clear Plastic Guard

AT-1155 w/Solid and
Ring Base

AT-1163 Wire Guard w/

Steel Base Plate

Clear Plastic Guard
AT-1165 w/Solid and

Ring Base

Inside Dimensions
mm (inches)

Hekjht Width Depth

108mm 67mm 41mm
(4V4") (2.%") (1.%")
108mm 70mm 41mm
(4’/,") (2/4") (1.%")
98mm 89mm 64mm
(37/8" (3’/2") (2W’)

133mm 117mm 76mm
51/,") (4%") (3")

165ram 168mm 76mm
(61/z") (6") (3")

178mm 127mm 89 mm
(7") (5") (31/2")

Part
Number AE-7208

AT-1103

AT-1104

AT-1105
AT-1155

AT-1163 ’@ @
AT-1165

HC-101
HKS-5033
HS-8101
HSP-6181

TA-101
TA-1501
TC-1100

TA-115
TA-121

TA-133
TA-134

TA-151
TC-154
TC-1161

TK-1000
TK-5000
TKS-5001

TP-101
TP-8101TC-142

TS-8101
TS-8111

Installation Notes:
()-- With or without AT Sub-bases.
()- Requires an AT-504 or AT-600 Sub-base.
()-- Requires an AT-504, auxiliary mounting base.

-Requires an AT-144. Can be used with or without AT-142 or AT-143.
--AE-7208 with AD-8301 on AT-600 Sub-base not applicable.
--AT-1163 will accept two (2) single stats on an AT-546, auxiliary

mounting base.

Base Plate

Mounting Bracket
(Provided with
Thermostat if
Required) Thermostat

Guard

Figure 1.
(Typical of AT-1103, AT.1104 &AT-1163)

INSTALLATION
AT-1103 Wire Guard
AT-1104 Aluminum Guard

Thermostats with mounting bracket provided
(Figure 1).

Using screws provided with device, attach
mounting bracket and base plate to switch
box.

b. Make connections to the device as required.

LITHe IN U.S.A. F-7930-8



c. Attach device to mounting bracket.

d. Attach guard to base plate using the four
Philips head screws provided with the guard.

2. Thermostats without mounting bracket

a. Make connections to the thermostat as

required.

b. Attach thermostat and base plate to switch
box using screws provided with thermostat.

c. Attach guard to base plate using the four
Philips head screws provided with the guard.

AT-1163 Wire Thermostat Guard

1. Thermostat or AE-7208 that mounts without sub-
base or auxiliary mounting base.

a. Using screws provided with device, attach
mounting bracket and base plate to switch
box.

b. Make connections to the device as required.

c. Attach device to mounting bracket.

d. Attach guard to base plate using the four
Phillips head screws provided with the guard.

2. Thermostat that requires auxiliary mounting

bases AT-144, AT-504, or AT-546.

a. Attach thermostat bracket as required, aux-
iliary mounting base, and base plate to switch

box with screws provided. Note: When using
ATo504, it is necessary to remove threaded
mounting screw inserts.

b. Make connections to the thermostat as
required.

c. Attach thermostat to guard base plate or
thermostat mounting bracket as required
using screws provided.

d. Attach guard to base plate using the four
Phillips head screws provided with the guard.

3. Thermostat or AE-7208 mounted on AT-600 Series
sub-base.

a. Using screws provided with device, attach
AT-600 Series sub-base and base plate to
switch box.

b. Make electrical connection to sub-base.

c. Attach thermostat or AE-7208 mounting
bracket as required.

d. Make connections to thermostat or AE-7208
as required.

e. Attach thermostat or AE-7208 to sub-base or

mounting bracket on sub-base using screws
provided.

f. Attach guard to base plate using the four

Phillips head screws provided with the guard.

F-7930-8 BK

Solid Base

Figure 2.

AT.1105, 1155
and 1165
Plastic AT.110

Thermostat Guards

Ring Base

1. Solid bases (Figure 2).

Typical
AT.1155 and
AT-1165

a. Remove thermostat guard cover from the
base. Put base down with paper template
side up.

b. Center the thermostat (or subbase) and align
at least 2 thermostat (or subbase) mounting
holes with corresponding holes on the tem-
plate. Mark them with a pencil.

c. If possible, use the same screws to attach
both the guard base and thermostat (or sub-
base) to the wall or to an outlet box.

d. If the guard and thermostat must mount
separately, mark the holes for the thermostat
and use the self-tapping screws. Then select
2 other holes for mounting the guard to the
wall.

e. Punch out the holes as marked on the tem-
plate, making the holes large enough for the
preselected screws.

f. Pull enough wire from the wall to make con-
nection to thermostat or subbase. Pull wire

through opening in the guard subbase.

g. If necessary, connect wires to thermostat
before mounting thermostat and the guard
base. Then mount thermostat and guard base

to wall or outlet box. Otherwise mount guard
base to wall or outlet box. Then attach wires

to thermostat and mount thermostat to guard
base.

h. Lock the thermostat guard cover onto the
base.

Ring base (AT-1155 & AT-1165 only) (Figure 2).

a. Place ring base around mounted thermostat
and center thermostat in the Opening.

b. Mark mounting holes, making sure ring base

is parallel to thermostat.

c. Using mounting screws provided, mount the

ring base to the wall.

d. Lock the thermostat guard cover onto the

base.

Ba l e .Colman Companq
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN U.S.A.



INTERFACE
PRODUCTS

CONTROL TRANSFORMERS

CONTROL TRANSFORMERS

Model: 691-K0
691-K1
691-K2

GENERAL
Stepdown voltage transformers for use in
temperature control systems. Transformers
are specially designed to provide 24 volts AC
control voltage from 120 volts AC pdmary
supply. Transformers are provided with
mounting feet for panel mounting.

MOUNTING
These transformem are designed for NEMA
location. They should be installed in compliance
with all national and local electrical codes.

691-K0

691-K1 1691-K2
TYPICAL

MODEL VA RATING PRIMARY WIRES

Black
120 VAC White

H1
120 VAC H2

H1
120 VAC

H2

SECONDARY WIRES

Brown
24 VAC Red691 -K0 40 VA

X1
691oK1 100 VA 24 VAC

691-K2 170 VA 24 VAC X1

MULTI-TAP 70VACONTROLTRANSFORMERSARE
AVAILABLEON SPECIALORDER CALL FORAVAILABILITY

KELE&
ASSOCIATES

901-382-4300
KELE & ASSOCIATES

P.O. BOX 34817
BARTLETT, TN 38184

41-201-3



691 -K0 TOP VIEW TYPICAL

DIMENSIONS

:21/2"

I- l/2"q Conduit

8" COLOR CODED LEADS

691-K0 TRANSFORMERS INCLUDE:

4" X 4" Mounting Plate
1/2" Conduit Lock-Nut
Wire Nuts, Mounting Screws
and Instruction Sheet

TOP VIEW
TYPICAL

Dimensions Inches

SIDE VIEW
TYPICAL

Model A
691-K1 3 1/16
691-K2 3 1/8

B C D E
3 3/8 3 5/8 2 1/2 2 7/16
3 3/4 4 3 1/4 2 7/16

NOTE: Actual dimensions may vary as transformer substitutions occur.



RH SERIES iMIDGET POWER/GENERAL PURPOSE

MIDGET POWER TYPE RELAYS
LARGE CAPACITY IOAMP-I, 2, 3, and 4 POLES

UL Recognized
File No. ESTI70

94248

FEATURES
IDEC’s Midget PowerRH relays are similar to our general

purpose RR series relays with full !0 amp switching capacity.
Compact in size, the RH series relays reduce space
requirements which are an important feature in todayl
downdzed equipment.

RH Midget Power relays are available in SPDT, DPDT,
3PDT and 4PDT conlact configurations driven by AC or DC
roils with a choice of either blade or PCR mount .078
inch(2mm) terminals. Top bracket mounting is available for
SPDT, DPOT and 4PDT terminal blade models.

Miniature size package allows compact sysm deeigntng.
10 amp contact capacity.
Dielectric strength-up to 2,000 volts.
UL recognized and CSA certified.
indicator light or check button available on 2. 3 and4-
models.

a Complete accessories include IDEC’I brotKI line O|

sockets, hold-down springs and mounting reil

V2

(P.CB 0.o70 wide)

4PDT

SPDT
DPDT
3PDT
4PDT

Basic Type With
Indicator Light

With
Check Button

RH1B-U
RH2B-U RH2B-UL RH2B’-UC RH2B-UT
RH3B-U
RH4B-U RH4B-UL RH4B-UC RH4B-U7
RHtV2-U

MountinTyp.
RHtB-UT

RH2V2-U RH2V2-UL RH2V2-UC
RH3V2-U

RH4V2-U RH4V2-UL RH4V2-UC

2.201.n





I RH SERIES
MIDGET POWER/GENERAL PURPOSE

SPECIFICATIONS
Conlol:l Materie(

Operate Time

Power Consumption
(Approx.)

Insulefi0i Resislance

Dielectric Slrenglh

Frequency Resp"se
emperalure Rise
-/ibretion Resistance
Shock Resislance

_OllBn(l Temper.alure
Weioh! (Approx.)

Life Expectancy

Nole." 200,000 Oprons or more

Sdver cadm,um ox,de (Ag-CdO)
50 m!t max i,mhalvalue}
SPDT(RH ). DPDTrRH2| 20 mse max. 3PDTiRH3). 4PDTIRH4)... 25 n,ec ma.
SPDTIRHIi. DPDT(RH21 20 msec max 3PDTIRH3),4PDT(RH4|...
SPDTIRHI| AC VA(50Hz). VA(60Hz}. DC 08W
DPDTIRH2} ACt 4 VA (50 Hz|. 2 VA(60 Hzl. DC: 09W
3PDTIRH3) AC. 2VA(50Hz| 7 VA(60Hz). DC: 1.$W

4PDT(RH4) AC: 2 5 VA (50 Hz). 2 VA (60 Hz). DC: 1.5W
100 Mtl m=n imeasured al 500V DC-megger}
SPDT|RHI)

Between bye ancl non-hve parts: 2000V AC, minute
Between contacl c,rcul and operating coil: 2000V AC, minute
Between conlacls of Ihe same pole: 1000V AC, minute
DPDTIRH2). 3PDT(RH3|. 4PDT(RH4)
Belween bye and non-live parts 2000V AC, minute
Between contact circuit and operating cod 2Q00V AC, minute
Belween contact circuits tS00V AC, minute
Belween conlacls of the same pole: t000V AC. minute

! 8..0. operalions/hour
Coil: 85deg max.. Contact: 65deg. max.
0-1o g (55 Hz-max )"
-T(RH1). DPDT(RH2). 20g. 3PDTIRH3). 4PDT(RII4)
_22, It 1580F (. 30oc o ;, 70C)
RH1 24g. RH2 37g. RH3. 50. RH4 74g
Electr=cal 500.000 0per’ations or m-ore (120V AC, 10A)"
Mechamcal 50.000.000 operahons or more

120v AC. 10A} m SPDT(RHI}. 3POT(RH3). 4PDT(RH41 lypes

tog

COIL
tod

Rated Current (mA) 15% It 2PC Colt Reslance l)

SPDT DPDT SPOT 4POT
18.8 9 6 S.O 54

11015
76.8 405 25.3 21.21 rated

300 156.7 103 B4 51 rxid

DC

t20V 75 it 14.2

SPOT DPDT
|V

l|V 64

|4V 32

44V IO
110V |0

i5O
75

369

18 5

91

165- 86 129-
83 65

3POT

240

120

126

164

4POT

125

62

31

Note: Rated voltages marked w*th are nol evadable for SPDT moaels

19 5 7680

9.6

SPDT

47

75O

2660

13600

4260 2770 2220 will

15720 12110 910

DPDT 3POT 4POT

40 2S 24 I1001
-160 100 96 red 80%ol

265O IdX) 1520

12100 6600 7340

CO_ NT RATING UL RATINGS |RHt, OH2, RH3, RH4)

VOLTAGE iESISTIVE (A) ’NDucTivE’A’ ]sw"
c oI-I .I z z 16P’el

-L I, lTo.,
o o-lJ i lo 1





2-WAY-VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-I/2" TO 4")
WITH HYDRAULIC ACTUATORS

TABLE 1. Select Valve Body including P Code
(Valve Size, Cv Rating, Port Code) or select Valve
Assembly with correct Input Signal (see Table 3
also) less Actuator Code (XXX) including the
P Code (Size, Cv Rating, Port Code).
(See Pages 331-335 for Valve Sizing,)

Normally
Open
Valves

APPLICATION

Normally
Closed
Valves

Valve Body
Valve Assembly 2-15 Vdc Input, System 8050

Chilled or Hot Water
261F Max.
psly

Screwed /

Steam

Flanoed

Hot Water Hot Water
3OOF Max. 366F Mix.

150 pslg Steam 150 pslg Steam
Screwed

Size 112"--2" 2-112"--4" I/2"--2" 112"--2"
VB-9213-O-4-P VB-9213-O-5-P VB-9253.O-4-P VB-9273-O-4-P
VS-9213-XXX-4-P VS-9213-35X-5-P

2-Position SPST Valve Assembly
Valve Assembly. Built-in System 80(X) Controller VS-9213.35X-4-P VS-9213-35X-5-P

VA-9213-2XX-4-P
ve.9223-o-4.P VB-9223-O-5-P

VS-9223-35X-5-PVS-9223-XXX-4-P
Valve Body

VS-9253-XXX-4-P
VS-9253.35X-4-P
VA-9253-2XX-4-P
VB-9263-0-4-
vs-g263-XXX-4-P

VS-9273-XXX-4-P
VS-9273-35X-4-P
VA-9273-2XX-4-P
VB-9283-O-4-P

Valve Assembly 2-15 Vdc Input, System 8000 VS-9283-XXX-4-P
Valve Assembly, Duilt-in System 8000 Controller VS-9223-35X-4-P VS-9223-35X-5-P VS-9263-35X-4-P VS-9283-35X-4-P

VA-9223-2XX-4-P VA-9263-2XX-4-P VA-9283-2XX-4-P2-Position SPST Valve Assembly
Flow Type

NOTE: These charts are color coded as
shown below to assist valve selection.
Note it is possible to select either a valve
assembly or component parts (actuator,
valve linkage, valve body).

ORDERING EXAMPLES:
1. Valve

Assembly VS-9223-212-4-8
2. Valve Body VB-9223-0-4-8

Actuator MP-5210-500
Linkage ’..
Valve Body Data less P Code (Size,
Cv Rating, Port Code) or Valve
Assembly less Actuator Code (XXX)
and less P Code (Size. Cv Rating,
Port Code)

P Code (Size. Cv Rating, Port Code)

Actuator or Actuator Code (XXX) for
Valve Assemblies

Composition

Equal % Equal % Equal % Equal %
Body Bronze Cast Iron Bronze Bronze
Seat Bronze Bronze Stainless Steel Stainless Steel
Stem Stainless Steel Stainless Steel Stainless Steel Stainless Steel

Material Plug Brass Brass Stainless Steel Stainless Steel

Packing Spring Loaded Spring Loaded Spring Loaded Spring Loaded
Teflon Cone Teflon Cone Teflon Cone Teflon Cone

Olac Composition Teflon None
STEAM

Static

Prossuit Inlet
(psloI Recom. 20Oiff.*

Fluid Temp. Max. 281 (138F loCi

250 125 250 250
35 35 100 150

20 35 50

281 (138 340 (171 366 (180

WATER
Static

Prsssurl
Ipsioi Recom.

Dill.*
Fluid Temp. Men.
F loCi Max.

250 125 250 250

40 (4o) 40 (4o) 400 (4 40 (4
281 (138 281 (138 300 (149 366 (180

TO SELECT A PORT CODE (P)
P Code Valve Size Cv

04 0.4 0.4
1.3 1.3 1.3
2.2 2.2 2.2
3.6 3.6 3.6
5.0 5.0 5.0
6.2 6.2 6.2
8.2 8.2 8.2
11.0 11.0 11.0
16.0 16.0 16.0
25.0 25.0 25.0
40.0 40.0 40.0

-I

112"

-4
-5"" 3/4"

1"

-9 I-1/4"

-10 1-1/2"
-II 2"
-12 2-112"
-13 3"
-14 4" 145

"Maximum recommended differential p’essure in full open position. Do not exceed recommended differential
pressure (pressure drop) or integrity of parts may be affected.
NOTE: Do not exceed close-off rating.

**NOTE: Factory assemblies are not available for 2-position applications using reduced por valve bodies.





2-WAY VALVES, SCREWED (1/2" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS

TABLE 2. Select Actuator Type or Actuator Code (XXX)
series with correct Input Signal having sufficient close-off
for the application. If selecting Component Parts, select

Input Signal
,.i ,. ; . -Valve Linkage 1/’--1.ti4" Valw’,::’- ,-: :", !!

Actuator Coda IXXX)
Actuator Code

Normal Position Factory Avail. Valve Assembly Valve Dody

Normally Open

Normally Open

Normally Closed

VA-9213-2XX-4-P
VA-9253-2XX-4-P
VA-9273-2XX-4-P
VS-9213.XXX-4-p
VS-9253-XXX-4-P
VS-9273-XXX-4-P

VS-9213-35X-5

VA-9223-2XX-4-P
VA-9263-2XX-4-P
VA-9283-2XX-4-P
VS-9223-XX](-4-P
VS-9263-XXX-4-P
VS-9283-XXX-4-P

B-9213-O-4-P
;B-9253-OA-P
I/B-9273-O-4-P

B-9213-O-5-P

VD-O223-O-4-P
VB-9263-O-4-P
VB-9283-O-4-P

Normally Closed VS-9223-35X-5-P VB-9223-O-5-P

P Code Size
-!-2-3-4 112"

-5-6 3/4"
-7-8 1"
-9 1-1/4"

-10 1-112"
-11
-12 2-1/2.
-13 3"
-14 4"

-!-2-3-4 112.
-5-6 314"
-7-8 I"
-g !-1/4"

-10 1-1/2.
-11 2"
-12 -1/2"
-13 3"
-14 4"

*Close-off pressure ratings apply when valves are installed with pressure under the seat.

Two-Position SPST 2-15 Vdc System 8000 2-15 Vdc System 8000**

2XX 2XX 35X
MA-521X-XXX MP-5XIX MS-OXXI X-XXX

180
75
4O
25

250
140
75
45

CLOSE-OFF PRESSURE RATiN6*
190
85
45
3O

65
35
20
12
6

220
9O
50
30

65
35
2O
12
6

"’Certain models have built-in controller.

TABLE 3. Select exact Actuator or Actuator Code (XXX) if Factory Assembly is

Input Signal Wiring Figure No.

Two-position SPST

2-15 Vdc, System 9000, Stroke occurs 6-9 Vdc approx.,
Non-positive positioning

2-15 Vdc, System 8000, start 6 Vdc factory set,
Adjustable 2-12 Vdc, 3 Vdc span, Positive positioning

Built-in System 8000 controller, Uses TS-aXXX sensor

See Figure
on Page 336

See Figure 12
on Page 339,

See Figure 12
on Page 339

See Figure 12
on Page 339

See Figure 19
on Page 343

Valtage
V|c 50100 Hz

24
24

120
120
206
2O6
240
240
24
24
120
120
208
208
240
240
24
120
206
240
24
120
120
240
240
120
120
120
24

available.
Aux. ActumrVA Switch Part No.
Ho MA-5213
Yes MA-5213-500
No MA-5210
Yes MA-5210-500

18 No MA-5212
yes MA-5212-500
No MA-5211
yes MA-5211-500
No MP-5213
Yes MP-521a-500
No MP-5210
Yes MP-5210-500

18 No MP-5212
Yes MP-5212-500
No MP-5211
Yes MP-5211-500
No MP-5413
No MP-5410

18 No MP-5412
No MP-5411

36 No MS-65013
37 No MS-05010
37 Yes MS-85010-500
39 No MS-8301
39 Yes MS5011-500
37 No HS4110
37 No 148-84110-011
37 Yes MS-641i
36 No MS-64113

"Includes TS-8201-105 sensor.

Actuater Cede IXXX]
F Fa;tory Available Assy

ZOt
202
211
212

221
222
Ol

211
212

221

243
240

241
351

287





288-

2-WAY VALVES, SCREWED (112" TO 2") AND FLANGED (2-1/2" TO 4")
WITH HYDRAULIC ACTUATORS
TABLE 4. Dimensions

Part Number Size

VA-9213-2XX-4-P
VA-9253-2XX-4-P
VA-9273-2XX-4-P
VS-9213-XXX-4-P
VS-O253.XXX-4-P
VS-9273-XXX-4-P

112"
3/4"

1"

DIMENSIONS Ilnchesl
Valve Body Aclualor Series

3.5/8

4-5/8

1-3/8
1-1/2

8-3/16

6-11116

1-1/4" 4-5/8 1-5/8 9
1-112" 6-1/8 2-1/2 19-1/8

2" 6-1/8 2-1/2 19-1/8

2-112" 8-112 3-1/2 19-13/16

VS-9213-35X-5-P 3" 9-1/2 3-3/4 20-3116
4" 11-1/2 4-1/2 21-7/16

!12"
3/4"

1-7/16

1-3/43-5/8

4-5/8

8-3/16

8-11/16VA.9223-2XX-4-P
VA-9263-2XX-4-P
VA-O283.2XX-4-P
vs-g223-XXX-4-P
VS-9263-XXX-4-P
VS-9283-XXX-4-P

-! 14" 4-518 2 9
I-112" 6-1/8 3-3/16 18-5/8

2" 6-t/8 3-3/16 16-5/8

2-112" 8-1/2 4-1/8 19-7116
VS-gtt3-35X-5-P 3" 9-1/2 4-1/8 19-13/16

4" 11-1/2 5-1/16 20-7/16

valve assembly using on AV-601 linkage extensio, that must be purchased separately."Add 21/32" (52 mm) to the "E" dimension for

Dimensions in inches (metric conversion 25.4 mm= inch)

NOTE: Allow 3 inches clearance above actuator for removal. Mount MA/MP-SXXX actuators above the valve body at 45 from vertical on steam applications.

VS-9213-2XX VA-9213-2XX
VS-9223-2XX VA-9223-2XX
VS-9263-2XX VA-9253-2XX 6-3/4
vs-,=.-xx v,-m-=xx E,
vs-s=73-=xx VA-,=7-=xx -I--I-II

I.e------9.7 8

VS-9213-3SX VS-9263-35X
VS-9223-35X VS-9273-35X
VS-9253-35X VS-9283-35X

---)-7/e.,,..--:--..

VS-9223-35X-5-P -’T"vs-g213-35X-5-P

See Flange Detail Table on following page





GeneralInslmuc#ions
TC-1100 Series, TCR-1101

Two-Position Electric
Room Thermostats

APPLICATION

For low or line voltage on-off control of fan coils, fans,
motorstarters, contactors, two-position electric actuators.

SPECIFICATIONS

Sensing Element: Bimetal.
Differential: 2F (1
Electrical Switch: Snap action $PDT.

Ratings, See Table 3.
Connections: Color coded 6" (152 rnm) leads.
Cover: Beige plastic as standard.
Locations: NEMA Type indoor only.
Mounting: Flush or surface 2 x 4 switch box or directly to wall
(24 volt only).
Dimensions: 4-3/8" high x 2-7/8" wide x 1-5/8" deep
(111mmx73mmx41 mm).
Anticipators Are Recommended:
Parallel for cooling. Series or parallel for heating.

OPTIONS
Add "dash-number" (-XXX) suffix to base part number for desired
option. For metal covers, specify TC2-110X-XXX.

Anticip,tor$; All thermostats mounted on concrete walls, or other
wall surfaces that change temperature slowly, have red ueed response
time to changes in space temperature. Response time is further
reduced for thermostats with guards that restrict air flow over the
thermostat. Anticipators are recommended on thermostats that are
subjected to restricted air flow conditions and in small spaces
intended for human occupancy, i.e., hotel guest rooms and offices.

Standard -400 -4011-1- -4021-1- -4031-1- -4041-1-
-116 -410 -4111"1- -4121-1- -4131"1- -4141-1-

F (C) C

-500 parallel heat or cooling anticipation 24V standard cover
-501 parallel heat or cooling anticipation 120V standard cover
-502 parallel heat or cooling anticipation 240V standard cover
-601 10F night depression 120V standard cover
-602 10F night depression 24V standard cover 1-1-5/64" Allen screw
-603 10F night depression 240V standard cover usedto secure cover.

ACCESSORIES
AE-170 Series
AT-61 Series
AT-82 Series
AT-101
AT-104
AT-136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1100 Series
TOOL-11
TOOL-13

Electric time clock
Brushed bronze cover plates (except TCR-1101
Digital thermometer cover kit (except TC2-110X)
Lock cover kit
Dial stop pins (NOTE: Pins included with each unit.)
Title plates (day, night, heat, cool)
Plaster hole cover kit (small)
Surface mounting base
Auxiliary mounting plate
Selector switch sub-base DP4T
Selector switch sub-base one DP4T, one DPDT
Thermostat guards
Calibration wrench
Contact burnishing tool

TC-110X with
Digital Thermometer

Kit Installed

BIk/Yel Drop BIk/Red

Optional L1 Optional
Heat Orange (common) Night

Anticipation Brown makes ON temp. drop. Depression

Figure 1. Switch Action and Lead Identification

TABLE 1. SPECIFICATIONS

Part
Number

TC-1101

TC-1102

TC-1103

Setpoint Dial Range*
Standard -116
& -40X & -41X
F (oC)** C

55 to 85 13 to 29
(13 to 29)
45 to 75 7 to 23
(7 to 23)
75 to 105

24 to 40(24 to 40)

Cover
Configurations

See Options

One Blank Cover Insert &
TCR-1101 55 to 85 One Cover Insert with

only Control Dial Cutout***

*Dial stop pins included to limit setpoint range.
**Dual marked (except TCR-1101 ).
One (1) 5/64" Allen head screw and 5/64" Allen wrench for securing cover to
thermostat base included along with standard single slotted screw.

TABLE 2. AGENCY APPROVALSI"
Confiluratlon

Metal Case (TC2-110X)

UL CSA

No Yes

Plastic Cover (TC-110X) Yes No

Heat Anticipation
or Night Depression No No
(-500 or -600 Series)

TABLE 3. MAXIMUM ELECTRICAL RATINGS
Full Load Amp$ Locked Rotor Amps Pilot

Switch
Action 24/120 240 24/120 240 Duty

Vac Vac Vac Vac (VA)

Make 4.4 2.2 26.4 13.2 40 @
for Orange Orange Orange Orange 24

Heating
to Brown to Brown to Brown to Brown Vac
Lead Lead Lead Lead

Make 3.0 .5 18 9 210 @
for Orange Orange Orange Orange 120/240

Cooling to Red to Red to Red to Red Vac
Lead Lead Lead Lead

LITHO IN U.S.A. 7-87 F-18785-4



PRE-INSTALLATION
Inspection

Visually inspect the carton for damage. If damaged, notify the

appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects. Return
damaged or defective products.

Required Installation Items

Wiring diagrams
Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws and terminal

connections
Appropriate accessories
Mounting screws, two (2) provided for securing to a 2 x 4
conduit box

INSTALLATION
CAUTION

1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the wiring
diagram, and in accordance with national and local
electrical codes. Class wiring is required unless all
circuits to contacts are powered from a Class II
source. Use copper conductors only.

3. Do not exceed ratings of the device.

Mounting

Thermostats require upright mounting on a properly flat verti-
cal surface. Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the controlled space.

CAUTION

Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed
ducts or pipes, or where there is a danger of electrocu-
tion (i.e., shower rooms).

The thermostat is designed for service in any normally
encountered human environment. Avoid locations where
excessive vibration, moisture, corrosive fumes or vapors
are present. NEMA Type covers are intended for
indoor use primarily to provide a degree of protection
against contact with the enclosed equipment.

Thermostats with guards that restrict air flow must have
heating or cooling anticipation.

Thermostat Mounting
Screws (2) Rounded Tab Up

Mounting Plate

Thermostat t
Cover Screw

Switch Box
Figure :2. Thermostat Mounting

Procedure

1. Pull all wires.

2. Make electrical connections to thermostat. (Typical heat
anticipation and night depression wiring diagrams are
shown in Figures 6 through 8.)

3. Remove thermostat cover and fasten thermostat to box or
wall.

4. Attach thermostat cover.

CHECKOUT

After installing a thermostat, make an initial check of the
switching action. Verify the switch action by listening to and
watching the switch contacts or by using a voltmeter between
the proper sides of the switch.

1. Run the setpoint dial to a temperature above ambient. This
should cause the thermostat to make a circuit between
orange and brown leads.

2. Turn the setpoint dial setting down below ambient. This
should cause the thermostat to make a circuit between
orange and red leads.

CALIBRATION (See Figure 3)

All thermostats are precision calibrated at the factory and
normally will not require any further attention. However, if recal-
ibration is necessary, proceed as follows:

1. Turn off control power and power to night depression cir-

cuit, where applicable.

2. Set setpoint dial to correspond to actual stable room
temperature, as read from an accurate thermometer.

3. Remove thermostat cover. Do not breathe on the thermo-

stat or handle excessively as this will affect the accuracy of
the final calibration.

4. If contact blade is made to the left (red) contact, with a small
screwdriver, turn calibration screw counterclockwise (look-
ing at head of screw) until blade makes to right (brown)
contact.

NOTE

Each complete turn of screw changes calibration ap-
proximately 15F (8C).

Now turn screw very slowly clockwise until blade just
makes the left (red) contact. Thermostat is now properly
calibrated.

If contact blade is originally made to the right (brown) con-
tact, turn calibration screw slowly clockwise until element

just makes the left (red) contact. Thermostat is now prop-
erly calibrated.

Replace thermostat cover.

Turn on control power.

Recheck calibration about 30 minutes later to be sure heat
from handling of or breathing on bimetal element did not
result in an erroneous setting.



HET ANTICIPATION (See Figures 6 and 7)

Heat anticipation, series or parallel, is recommended for:

Systems with excess heating capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have insufficient air flow over the
device.

COOLING ANTICIPATION (See Figure 8)

Parallel cooling anticipation is recommended for:

Cooling anticipations where current draw exceeds ampere.
Cooling lockout (self heat of the thermostat causing over
cooling of the space) can occur on these applications.

Systems with excess cooling capacity that can cause
objectionable space temperature swings.

Thermostats mounted on walls (i.e., concrete) that change
temperature slowly and/or have restricted air flow over the
device.

Common

Location for Heat Anticipation
Resistor, if used

Location for Night Depression
Resistor. if used

setpoint ’ i1, / ,//’,/ Connection

Dal Post

Figure 4. Knurled Dial Removal

LIMIT CONTROL DIAL RANGE

Dial Stop Pin Insertion Included with
Mounting Plate (See Figure 5)

1. Remove thermostat cover.

2. Secure the control dial with hand so that the dial will not
rotate.

3. Place a dial stop pin in the jaws of a needle nose pliers.

4. Insert the dial stop pin in the appropriate hole on either (or
both) side(s) of the control dial to restrict dial rotation.

Thermostat
Contacts
to Red
and Brown
Wires

Red

Brown

Calibration
Screw

Setpoint
Dial

/
Thermostat Cover Screw

Figure 3.

CONCEALED CONTROL DIAL

Knurled Dial Removal (See Figure 4)

1. Remove thermostat cover.

2. Secure the control dial with hand so that the dial will not
rotate.

3. Place needle nose pliers at knurled ring of the control dial at
the points where the knurled ring is attached to the control
dial.

4. Twist the pliers at each knurled ring attachment point until
the entire knurled ring of the control dial is removed.

Setpoint
Dial Dial Stop Pn

Insertion Hole

(additional holes

on other sde)

Needle Nose
Phers

Oial Stop

Figure 5. Dial Stop Pin Insertion

MAINTENANCE

Regular maintenance of the total system is recommended to
assure sustained optimum performance.

Open areas at bottom and around base of thermostat should
be kept clean and free from obstructions to allow proper flow of
air. If switch contacts need cleaning, this may be done with
TOOL-13 (burnishing tool).

NOTE
Thermostat may require calibration after cleaning the
contacts.

REPAIR
These thermostats are not field repairable. Replace a defec-
tive thermostat with a functional unit.



Drop
Temp,

Parallel Heat Anticipation

Red (Cooling)

Brn 
BIk/Yel

Source
Voltage

Nght Depression (certain models)

Note: Normally, night depression is

controlled by a centrally located
time clock such as AE-174 or
AE-178, or by selector switch
sub-bases (AT-602 or AT-603).

BIk/Red To Nght
Depression

BIk/Red Swtch and
Power Supply

Figure 6. Typical of Parallel Heat Anticipation (heater size determined by voltage)
with or without Night Depression

Drop
Temp

Red {Coohng)

Series Heat Anhcipahon

Heat / Source

Org I ) Voltage

Cmmn

BIk HuO To Nght

--NIghl Depression [cerla,rl modelsl Depression
BIk Red Swllch and

Power Supply

Note: Normally, night depression is

controlled by a centrally located
time clock such as AE-174 or
AE-178, or by selector switch
sub-bases (AT-602 or AT-603)

Figure 7. Typical of Series Heat Anticipation (heater size determined by ampere rating of load)
with or without Night Depression

L2

Source
Voltage

0
L1

Red Temp. Brn

v BIk/Yel

BIk/Yel

Parallel Cooling
Anticipator

Figure 8. Typical of Parallel Cooling Anticipation
(anticipator size determined by voltage)

Temp
Drop arrl

Heat

Red (Coohng/

L Source

Org Voltage
O

Common
L1

Nghl Depression

Note: Normally, night depression is
controlled by a centrally located
time clock such as AE-174
AE-178, by selector switch
sub bases (AT-602 or AT-603)

BIk Red To N,ght
Depression

BIk, Red Swdch and

Power Supply

Figure 9. Typical Night Depression

Barber’.Co Coml anLI
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-18785-4 BK LITHe IN U.S.A.



genePalInsl;Pucl;ions

Tpo8101, TP-8102, TP-8103,
TP-8124, TP-8125

Electronic Thermostats
Proportional Controlling

TP-8101,
TP-8102,
TP-8103

Single Setpoint
Adjustment

TP-8124
& TP-8125

Dual
Setpolnt

Adjustment

Table 1

Part Dial
Number Marking

Control
Dial
Range

TP-8101 F & C 55-85F

TP-8101-116 C 13-29C

7-24C
TP-8102 F & C (45-75F)

24-41 CTP-8103 F & C
(75-105 F)

TP-8124
Dual

Setpoints
F & C

F & C
TP-8125
Dual

Setpoints

Heating
7-24oc

(45-75F)

Cooling
21-38C

(70-100 F)

Heating
7-24oc
(45-75F)

Cooling
24-41 C

(75-105 F)

Throttling
Range

for 3 Vdc
Output
Change

2, 3, 6 and
20OF

Factory Set
3OF

By Jumper/
Pins

Heating and
Cooling
2-10OF

Independently
Adj.

Factory Set
3OF

Input
Voltage

20 Vdc
13 mA

20 Vdc
23 mA

Output
Voltage

2-15 Vdc
or

5-2 Vdc

Heat
2-15 Vdc

or
5-2 Vdc

Cool
2-15 Vdc

Control
Action

Factory Set
Direct-acting

Jumper Terminal
4to5

For Reverse-acting
Jumper Terminal

4to3

Heating
Factory Set

Reverse-acting

Jumper J7
to pin B for
Direct-acting

Cooling
Direct-acting

only

Wiring
Connectlons

3 Color-coded
Pigtail Leads
Terminals for

Options
See Figure 2

Coded
Terminals

See Figure 3

Number of
Controlled
Devlces

6
System 8000
Devices or 2
MP-5200
Series

Actuators

6
System 8000
Devices or 2
MPo5200
Series

Actuators
in both
Heating
and

Cooling

DESCRIPTION

TP-8101, TP-8102, TP-8103

These self-contained room temperature controllers conserve
energy in heating and/or cooling applications requiring a single
setpoint adjustment. See Table for particular characteristics.

The heating and cooling equipment is precisely controlled
from a single 1000 ohm Balco sensor operating through a
single controller for heating and/or cooling. The controller
provides a proportional output to control System 8000 con-
trolled devices for control of valves, dampers, electric heat, DX
coils, etc.

TP-8124, TP-8125

These self-contained room controllers conserve energy in

heating and/or cooling equipment in applications requiring
heating and cooling setpoint adjustment.

See Table for particular characteristics.

The heating and cooling equipment is precisely controlled
from a single 1000 ohm Balco sensor operating through inde-

pendent heating and cooling controllers. These controllers
provide proportional outputs to control System 8000 controlled
devices for control of valves, dampers, electric heat, DX coils,

etc. The heating output (OP1 to COM) can be programmed for

direct-acting or reverse-acting operation. The cooling output
(OP2 to COM) provides a direct-acting output only.

Features
1. TP-8124 meets ASHRAE 90-75 and DOE requirements.

TP-8125 meets DOD requirements.

2. Heating and cooling cannot operate simultaneously.

3. Heating/cooling deadband obtained by adjustable dual

setpoints and throttling range.

4. Proportional outputs operate remote System 8000 con-

trolled devices such as valves, dampers, electric heat

coils, etc.

5. Concealed adjustments eliminate occupant tampering.

LITHO IN U.S.A. 7-84 F-18097-4



INSTALLATION

Open the carton and visually inspect the device for part
number and obvious defects before proceeding with the
installation.

Mounting screws are provided.

Locate the controller where it will be exposed to unrestricted
natural air circulation and to the average conditions of the
controlled space. Do not locate it near sources of heat or cold
(such as lamps, motors, sunlight, radiators and concealed
pipes or ducts within the wall) which might affect the control
point. Avoid locations where excessive vibration, moisture,

corrosive fumes or vapors are present, or where high radio
frequency or electromagnetic generating devices are near.

Dimensions 111 mm (4-3/8") high x 73 mm (2-7/8") wide
41 mm (1-5/8") deep.

TP-8101
TP-8102
TP-8103
TP-8124
TP-8125

H !4.375"
3.28"

Cintered
Depth 625"

Figure 1

Ambient Limits Operation: 40 to 140F (4.4 to 60C).
Storage: -40 to 160F (-40 to 71C).

MODES OF OPERATION

1. Direct-acting control (DA): Increase in temperature at
the sensor causes the controller output signal to increase.

2. Reverse-acting control (RA): Increase in temperature at
the sensor causes the controller output signal to decrease.

THROTTLING RANGE

Throttling range (T.R.) is defined as the degrees (F or C)
change at the temperature sensor in order to cause a 6 to 9
Vdc controller output signal change.

(d Yel Blue

Wire Leads
Red +20 Vdc (Input)
Yellow Proportional Output
Blue Common

Screw Terminals
Common

2 Auxiliary Input
3,4 Connect for Reverse-Acting (RA)
4.5 Connect for Direct-Acting (DA)
7 6.2 Vdc

7,8 Remote Sensor

Figure 2
Terminal Nomenclature

TP-8101, TP-8102 and TP-8103

Dual Room Controlle1
OPi

+21 (R)

co, 

2-15 Vdc Cooling (DA)

/20 Vdc (Input)

15-2 Vdc Heating (RA, J7 to Pin A)
2-15 Vdc Heating (DA, J7 to Pin B)

System Common

Figure 3
Terminal Nomenclature
TP-8124 and TP-8125

WIRING

Make all electrical connections according to installation wiring
diagrams. Comply with national and local electrical codes.

No. 18 multi-conductor thermostat cable may be used. Low
voltage Class 2 wire is acceptable, but No. 18 or larger 600V
wire should be used if splices are to be made in the same
junction box with line voltage wiring.

The controller may be installed on either a 52 mm 102 mm (2"
4") flush switch box or a surface switch box. To install,

proceed as follows:

1. Wiring for the TP-8101, TP-8102 and TP-8103 is shown in

Figures 4 and 5. See Figures 6 and 7 for TP-8124 and
TP-8125 typical wiring.

2. "Pull" all wires required.

3. Connect all control wiring to the thermostat.

4. Remove the thermostat cover by loosening the screw at
the bottom of the cover. Pull the cover out from the bottom
and up to disengage it from the base.

5. Fasten the base to the box with the screws provided.

6. Replace the cover and tighten the cover screw.

WIRING OF CONTROLLED DEVICES
TO CONTROLLER

Types of controlled devices and their power supplies:
1. Filtered and regulated power supplies: All System 8000

controlled devices except MP-52XX and MP-54XX series

actuators.

2. Filtered and unregulated power supplies: MP-54XX series
actuators.

3. Unfiltered and unregulated power supplies: MP-52XX ser-
ies actuators.

General rules for wiring controllers to controlled devices:
1. Never connect red lead (or +20 terminal) of any controlled

device which has a regulated power supply to the red lead
(or +20 terminal) of any other controlled device.



2. Controlled devices with unfiltered and unregulated power
supplies must be filtered. System 8000 controllers will
provide filtering for a maximum of two controlled devices
by connecting the two red leads (+20 terminals) together
at the controller’s red lead (+20 terminal).

3. Controlled devices with filtered and unregulated supplies:
Up to six controlled devices with the red leads (+20 termi-
nals) can be connected together. Number of units paral-
leled depends on the current (mA DC) requirements of the
controller or adaptor.

Devices and their internal supplies:

FILTERED &
REGULATED

CC-8101
CC-8102
CC-8103
CC-8118 Series
CC-8218 Series
CC-8111 Series
CP-8301 Series
CP-8161 Series
CP-8425 Series

CP-8501 Series
CP-8502 Series

FILTERED &
UNREGULATED

MP-54XX
Actuators

UNFILTERED &
UNREGULATED

MP-52XX
Actuators

Red Yel Blue

TP-8101
TP-8102
TP-8103

Red (+20)t
Yel (iv1)1T
B,u icoM 1

Controlled Device with

Filtered Regulated or
Unregulated Power
Supply

Note: If red lead, tape.

(R)

*Note: 4 to 5: Direct-Acting
4 to 3: Optional

Reverse-Acting

+For best system performance,
use Regulated and Filtered Power
Supply in this position if one
is present.

Figure 4
TP-8101, TP-8102 and TP-8103

Typical Wiring without MP-52XX Actuators

Controlled Device to
max. of 5 additional
devices with Filtered
Regulated or
Unregulated Power
Supplies

Yel Blue

(R)

TP-8101
TP-8102
TP-8103

.Red

Yel

--Blu

MP-52XX Series Actuators

Yel’--1
BluN

MP-52XX Series Actuators

*Note: 4 to 5: Direct-Acting
4 to 3: Optional

Reverse-Acting

ote: If red lead, tape.

L Controlled Device to
max. of 4 additional

Yel (IV-)-- devices with Filtered

,Blu (COM)- Regulated or
Unregulated Power
Supplies

additional if second MP-52XX
Series actuator is not used.

Figure 5
TP-8101, TP-8102 and TP-8103

Typical Wiring with MP-52XX Actuators



Dual Room Controller

o (R)

OPll (
COM i

TP-8124 or TP-8125

Blu (COM)--

.--Yel (IV1)--

Controlled Device wilh

Filtered Regulated or
Unregulated Power

Blu (COM)--Supply (Cooling)

IL__ Note: If red lead. tape.

MP-52XX Series* or
Red (+20 Controlled Devices with

i ] BYI (::)M)4 Filtered Regulated OrI( Unregulated Power
Supply (Heating)

Controlled Device to

max. of 5 additional
devices with Filtered

Regulated or
Unregulated Power
Supplies

Controlled Device to
max. of 5 additional
devices with Filtered

(IV-)7 Regulated or

r.--..Blu (COM)--. Unregulated Power

/ Supplies

"If MP-52XX Actuator is not used,

for best performance use

Regulated and Filtered Power
Supply if one is present.

+The MP-52XX Series also may be

used as the cooling device.

Figure 6
TP-8124 and TP-8125

Typical Wiring with One or No MP-52XX Actuators

Dual Room Controller

oPit @
COM

TP-8124 or TP 812

Red--

MP 52XX Series

Actuator (Cooling)

MP-52XX Series

Actuator (Heating)

Note: If red lead. tape

Blu (COM)1

Controlled Device to

max. of 5 addilional

devices with Filtered

Regulated or

Unregulated Power
Supplies

Controlled Device to |

Imax of 5 additional
devices with Filtered

Regulated or
Unregulated Power
Supplies

Figure 7
TP-8124 and TP-8125

Typical Wiring with Two MP-52XX Actuators



ADJUSTMENTS
TP-8101, TP-8102, TP-8103

1. Turn the setpoint adjuster to the required temperature
setting. Normally, no further adjustments are required.

2. Throttling range settings of 2, 3, 6 and 20 are available by
placing the T.R. jumper on the proper selector pin. See
Figure 8. For other throttling ranges (1 through 60) add a
resistor to the auxiliary pins. Select the resistor from the
chart below. Place the T.R. jumper on the auxiliary pin
nearest the center of the controller.

Table 2. Throttling Range Resistor Values

F Auxiliary Barber-Colman
T.R. Resistor Part Number

4.3 Meg. _+ 5% E19-23-562

1.5 3.0 Meg. _+ 5%

2.0 2.2 Meg.
_
5% CYZR-481-860

2.5 1.8 Meg. _+ 5% CYZR-481-580

3.0 1.5 Meg. _+ 5% CYZR-481-680

3.5 1.2 Meg. + 5% CYZR-481-450

4.0 Meg.
_
5% CYZR-481-610

4.5 975K, + 1% CYZR-862-496

5.0 866K, _+ 1%

6.0 732K, + 1%

7.0 619K,
_
1% CYZR-862-477

8.0 549K, _+ 1%

9.0 487K, 1%

10.0 432K, _+ 1%

15.0 287K, _+ 1%

20.0 215K, _+1%

25.0

CYZR-862-462

CYZR-862-445

174K, _+ 1% CYZR-837-913

30.0 143K, _+ 1% CYZR-837o130

40.0 107K,
_
1%

50.0 84.5K, _+ 1%

60.0 69.8K, + 1%

E19-64-390

CYZR-837-890

TP-8124 and TP-8125

1. Remove the cover and turn the setpoint adjuster (SPA) to
the required temperature for the heating mode (typically
65F).

Turn the setpoint adjuster (SPB) to the required tempera-
ture for the cooling mode (typically 78F).

The cooling signal is direct-acting, and stages cooling or
proportionally opens a normally closed chilled water valve
with a temperature increase.

The heating signal is factory set for reverse-acting With a
temperature decrease, the signal stages electric heat or
proportionally increases the electric heat output con-
trolled by a Barber-Colman CP-8400 or CP-80000 Series
SCR controller.

2. For applications that require a direct-acting signal in the
heating mode, such as a normally open heating valve,
move jumper J7 to pin "B".

The Temperature De,,:uand between heating and cool-

ing is the difference in SPB and SPA settings. For exam-
ple, the deadband is 13F with SPA at 65F and SPB at
78OF.

The throttling ranges are factory set at 3 F for heating and
cooling. These settings should not be changed for normal
applications. Increase the throttling range onlyto achieve
control stability (adjustable 2 to 10F).

To adjust, turn the T.R. dial to position the required T.R.
value closest to the thermostat cover.

5. Replace the cover.

TR. Jumper
Output
Test
Points

,Dial Knob

Sensor

T.R. Pins
Aux. Pins

Figure 8
TP-8101, TP-8102 and TP-8103

SPB Dial Knob
(Cooling)

TRB Dial Knob
(Cooling T.R.)

TRA Dial Knob
(Heating T.R)

SPA Dial Knob

Pin A
Reverse-Acting
Heating Signal

Pin B
Direct-Acting
Heating Signal

Jumper J7

Figure 9a
TP-8124 or TP-8125



SERVICE

TP-8101, TP-8102, TP-8103

NOTE

The TP-8101, TP-8102 and TP-8103 have been factory
calibrated to produce a 7.5 Vdc output signal at the

yellow and blue leads (TO+ and TS-) when the setpoint
and the temperature at the sensing element agree.

1. Verify wiring per job wiring diagram.

2. Measure with a 20,000 ohm per Vdc VOM.

a. Power supply 20 Vdc: Red (+) to blue (-) wires or test
point pins TS- and TS+ (+ end of the 47/.zf capacitor).

b. Output 2 to 15 Vdc: Yellow(+) to blue (-) wires or TO+
and TS- test pins. The voltage varies between 2-15
as the dial knob is rotated.

3. Consult EN 111 for additional service information.

4. Replace the controller if it is defective.

If calibration is necessary, proceed as follows:

1. Connect a 20,000 ohm per Vdc VOM between the yellow

(+) and blue (-) leads or TO+ and TS- pins on the

thermostat.

2. With the thermostat cover on, insert a 5/64" Allen wrench

through the hole on the right-hand side of the thermostat

into the setpoint potentiometer shaft.

3. Measure the temperature at the thermostat.

4. Adjust the thermostat setpoint by rotating the Allen
wrench until the setpoint dial reading equalsthetempera-
ture measured in step 3 above.

5. Using the thumb of your left hand, hold the knob in place.
Avoid touching the lower left-hand corner of the thermo-
stat where the sensor is located.

Rotate the Allen wrench until VOM reads 7.5 -+.3 Vdc.

The thermostat is calibrated.

TP-8142 and TP-8125

NOTE

The TP-8124 and TP-8125 have been factory calibrated
to produce 6.0 Vdc output signals at OP1 and OP2 to
COM terminals when the setpoints and the tempera-
tures at the sensing element agree.

Test the power supply and output as follows:

1. Verify the wiring per the job wiring diagram.

2. Measure with a 20,000 ohm per Vdc VOM:

a. Power supply 20 Vdc: +20 (+) to COM (-).

b. Heating output: OP1 (+) to COM (-). Vdc varies

between 2-15 as SPA is rotated.

c. Cooling output: OP2 (+) to COM (-). Vdc varies
between 2-15 as SPB is rotated.

3. Replace the controller if it is defective.

If calibration is necessary, proceed as follows:

1. Remove the thermostat cover. Note room temperature.

2. If room temperature is 75F or greater:

a. Connect VOM internally to OP2 (+) and COM (-). See
Figure 9B for details.

b. Rotate SPB until VOM reads 6.0 +.3 Vdc. SPB pointer
must indicate the temperature measured. If not, hold
SPB shaft and rotate pointer (CCW) until it indicates
the temperature measured.

SPB is calibrated.

c. Disconnect VOM lead from OP2 and reconnect to
OP1. Connect Jumper J7 to Pin A.

d. Connect MEG -+1% resistor (SYZE-13512 test kit)
between AB1 and 6.2 connections.

e. Rotate SPA until VOM reads 6.0 -+.3 Vdc. SPA should
read temperature measured minus 10F. If not, hold
SPA shaft and rotate pointer (CCW) until it indicates

temperature measured minus 10F.

SPA is calibrated.

3. If room temperature is 74F or less:

a. ConnectVOM internally to OP1 (+) and COM (-). See
Figure 9B for details.

b. Rotate SPA until VOM reads 6.0 -+.3 Vdc. SPA must
indicate the temperature measured. If not, hold SPA
shaft and rotate the pointer (CCW) until it indicates

the measured temperature.

SPA is calibrated.

c. Disconnect VOM lead from OP1 and re-connect to
OP2. Connect Jumper J7 to Pin A.

d. Connect1 MEG, +1% resistor (SYZE-13512 test kit)
between AB2 and COM connections.

e. Rotate SPB until VOM reads 6.0 +.3 Vdc. SPB should
read the measured temperature plus 10F. If not,

hold SPB shaft and rotate pointer (CCW) until it indi-
cates the measured temperature plus 10F.

SPB is calibrated.

)P2

ISA

Flgure 9b



Sensor

TEMP
BRIDGE
AND

SETPOINT

55085

Jumper
+6.2

AMPLIFIER

2

CURRENT
LIMIT

PROTECTION
NETWORK

TS+

Red Lead

TO+

Yet Lead

Jumper

Indicates Screw Terminal on back
of Thermostat

Male Pin Receptacle

Female Pin Receptacle

T.R Jumper 20

O Aux.
Resistor

TS-

Blu Lead

Figure 10
TP-8101, TP-8102 and TP-8103 Block Diagram

Indicates Screw Terminal on back

of Thermostat

Male Pin Receptacle

Female Pin Receptacle[
Sensor TEMP.

BRIDGE

SUPPLY

AMPLIFIER
55/’-65 3 6 1--

45(75 :,{5,0
SPA TRA

AMPLIFIER
80"-’90 3f.6
70100 ....) 10

SPB TRB

SIGNAL
INVERTER

+20

A

-O.everse-Acting
O’--’.._ OPl

Direct-Acting

Direct-Acling
() OP2

() COM

Figure 11
TP-8124 and TP-8125 Block Diagram



OPTIONS

TP-$101, TP-8102, TP-8103
(TP-8124 and TP-8125 have no options.)

Remote Setpolnt Install the AT-8100 Series remote setpoint
adjuster between terminals 1, 2 and 7. These are used for
applications where the setpoint adjustment is mounted remote
from the controller. See Figure 14, 15 or 16.

Remove the dial rim from the setpoint knob using wire cutters.
Turn the dial to 70F. The AT-11-404 blank cover is recom-
mended to prevent dust infiltration.

Remote Sensing Remove the internal 1000 ohm sensor and
install the remote sensor (TS-8000 Series) between terminals
7 and 8. This is used for applications where the sensor is

mounted remote from the controller. See Figure 13.

Summer-Winter Changeover is accomplished without remote
setpoints or selective ratio discharge. The controller operates
in either the DA or RA mode. See Figure 12.

Jumper 4 to 5 DA (direct-acting): A temperature increase
causes an output voltage increase.

Jumper 3 to 4 RA (reverse-acting): A temperature increase
causes an output voltage decrease.

Selective Ratio Discharge Control Connect the ratio dis-
charge sensor (Figure 19) to the room controller as shown in
Figure 14, 15 or 16. This is used for room and discharge control
applications.

Winter-Summer Operation is accomplished using selective
ratio discharge and/or remote setpoints. For direct-acting, see
Figure 14. For reverse-acting, see Figure 15. For winter-
summer switching, see Figure 16.

For panel mounting, see Figure 18.

SPDT Switch

Summer (RA) 0

Winter (DA)/

Typical Controlled Device

Lead Unit

Red (+20)-_
Red Yel Blu

Internal Sensor

To additional Controlled Devices
See Figures 4 and 5 for details.

NOTE: SPDT winter-summer

switching can only be used when

no external signals are being fed to
terminal 2. See Figure 16 for DPDT
means of switching if signal is

present at terminal 2.

Figure 12. TP-8101, TP-8102 and TP-8103 with
Single Pole Double Throw (SPDT) Winter-Summer Switching

Sensing Element
TS 8000

Red (+20)

[glu iCOM)--Red Yel

ypical Controlled Device

Lead Unit

..x- NOTE: 4 to 5: Direct-Acting
4 to 3: Optional

Reverse-Acting

Figure 13
TP-8101, TP-8102 and TP-8103

with Remote Sensor

To additional Controlled Devices

See Figures 4 and 5 for details.



Optional Remote Setpoin!

AT-8100 Series

Dec. Inc.

Red Yel Bu

Typical Controlled Device

Red (+20)-I
.YoI (IVl)---1 Lead Unit

I-----B,u Ico 41-TT-I
To additional Controlled Devices

See Figures 4 and 5 for details

+6.2 OP1 COM
(Z)

era’ sensr

NOTE: Direct-Acting Operation
Increase in temperature causes
the outpul signal (Yei to Blu) to
increase.

Sensing Element
TS-8601 Selective Ratio Discharge

Optional Remote Setpoinl

AT-81 00 Series

Dec. Inc.

+6.2 OPt

Sensing Element
TS-860t Selective Ratio Discharge

Figure 14
TP-8101, TP-8102 and TP-8103
with Remote Setpoint and/or

Selective Ratio Discharge Sensor
Direct-Acting Output Only

Red Yel Blu

r@@ @

Typical Controlled Device

Red (+20)--1
Yel (IV1)--"--T1
Blu

(COM)-
Internal Sensor

@ I"’-’--’’---.-_ Cut j umpers

NOTE: Reverse-Acting Outpul
Increase in temperature causes
the output signal (Yel to Blu) to

decrease

Lead Unit

To additional Controlled Devices
See Figures 4 and 5 for details

Figure 15
TP-8101, TP-8102 and TP-8103
with Remote Setpoint and/or

Selective Ratio Discharge Sensor
Reverse-Acting Output Only



Optional Remote Set oint

AT-8100 Series

Dec Inc

Red Yel B u

Sensing Element

TS-8601 Selective Ratio Discharge

To additional Controlled Devices

j--- See Figures 4 and 5 for details.

:ypicalConlrolledUevice

Yel (IV1) Lead Unit

shown Direct-Acting (Winter) Position

Resistor

Figure 16
TP-8101, TP-8102 and TP-8103
with Remote Setpoint and/or

Selective Ratio Discharge Sensor
with Double Pole Double Throw (DPDT)

Winter-Summer Switching

NOTE: Time Clock Switch

Closes for either depression
or warm-up

AT-81 58 with AT-8258-101 X
\--Blu ,

-Red

Dec Inc

N(C)TE: Time Clock Switch--

Closes for either depression
or warm-up

1

depressionOnnecttTerminallfrnight} O_v2 Connect to Terminal 7 for
morning warm-up

Red Yel Blu

Red Yel BIu

Degrees
5

10
15

20

RESISTORS

Resistance B-C Part No.
2.0 MEG, +/-5% CYZR-481-530
1.0 MEG, +/-1% CYZR-862-501
681K-+1%,1/8W E19-64-481
499K,+/-1%.1/8W CYZR-862-468

Figure 17
TP-8101, TP-8102 and TP-8103
with Night Depression and/or

Morning Warm-Up

10



Sensor

Stat Mounting Holes

Remove Internal Sensor.
See Figure 13 for details.

Control Signal

to Controlled Device

Figure 18
TP-8101, TP-8102 and TP-8103

Mounted on AD-8951

Ratio Pins (5

AUXILIARY RESISTORS
Ratio Resistance B-C Part No.

25:1 59K, +/-1%, 1/8W CYZR-932-66
30:1 71.5K, +/-1%, 1/8W CYZR-868-19
40:1 95.3K, -+1%, 1/8W E19-29-395
50:1 121K, +1%, 1/8W CYZR-788-12

Aux. Resistor Pins Figure 19
TS-8601 Ratio Discharge Sensor

for use with
TP-8101, TP-8102 and TP-8103

11



MAINTENANCE

This is a quality product. Regular maintenance of the total

system is recommended to assure optimum performance.

Barl er.Colman Companq
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

F-18097-4 BK LITHO IN U.S.A.


