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MODEL NUMBER DESCRIPTION

Trane products are identified by a multiple character mod
An explanation of the multiple character number is sho
define operation, ccmponents and accessories.

el number that precisely identifies a particular type of unit.
wn below. It will enable the owner or Service Engineer to

DIGIT NUMBER

12 3 4 567 8 9 10111213 1415 16 17 18 19 20 21 22
MODELNUMBER CG W A 080 1 R B C C5C 4 61 E
TTTTHtrLt+ 32221
UNIT MODEL MISCELLANEOUS
CG  COLD GENERATOR 8 = WITH MUFFLER
C = WITHOUT MUFFLER
UNIT TYPE D = ATTENUATOR
W = WATER COOLED CONDENSING E - SEE 8.0,
G = SPECIAL
DEVELOPMENT SEQUENCE H = UNIT ISOLATORS - NEOPRENE IN SHEAR *
COOLING CAPACITY J = UNIT ISOLATORS - SPRING ISOLATORS *
010 = 10 TON K = PACKED STQCK *
] L = MEDIUM AMBIENT
8;3 B ;g 182 N ‘= AUX. CONDENSER
025 - 25 TON P = DESUPERHEATER
030 - 30 TON R = PRESSURE GAUGE PIPING
040 = 40 TON TRANSFORMER
050 = 50 TON 1= WITH
060 = 60 TON 2 = WITHOUT
075 = 75 TON S = SPECIAL
080 - 80 TON APPROVAL AGENCY
100 = 100 TON 1o UL
120 = 120 TON 2=CSaA
150 = 150 TON 3= UL/CSA
180 = 180 TON 4 = ARI
200 = 200 TON 5 = SPECIAL
6 = NONE
VOLTAGE & START CHARACTERISTICS
UNITS WITHE, F, M & R COMP'S CONTINUOUS OPERATION CONTROL DEVICES
1 = 460/60/3 PW 1 = HOT GAS BYPASS
2 = 575/60/3 PW 1 COMPRESSOR CIRCUIT
3 = 230/60/3 PW 2 = HOT GAS BYPASS
4 = 450/60/3 X-L 2 COMPRESSOR CIRCUITS
5 = 575/60/3 X-L 3 = NONE
6 = 200/60/3 PW 4 = SPECIAL
i - EPOE%IAL - THERMOSTAT OR UNLOADING METHOD
(PW = IS FOR PART WINDING START) ‘B* = § ::ES Etég::g
{X-L = IS FOR ACROSS THE LINE START) C - 4STEP ELECTRIG
COMPRESSOR IDENTIFICATION D = 6 STEP ELECTRIC
M = M COMPRESSOR E = 8 STEP ELECTRIC
R = R COMPRESSOR F = 2 STEP PNEUMATIC ELEC.
E = E COMPRESSOR G = 3 STEP PNEUMATIC ELEC.
J = JCOMPRESSOR H = 4 STEP PNEUMATIC ELEC.
J = 6 STEP PNEUMATIC ELEC.
DESIGN SEQUENCE K = 8 STEP PNEUMATIC ELEC.
A = 15T DESIGN L = SUCTION ELEC. UNLOADERS
B = 2ND DESIGN M = NO UNLOADERS AND NO ACTUATOR
ETC. N = NONE
P = SPECIAL

COMPRESSOR MOTORS
§ = HERMETIC MOTOR

UNIT ELECTRIC CONTROL DEVICES
1 = LOW VOLTAGE RELAY

6 = SPECIAL
7 = NONE 2 = PHASE REVERSAL RELAY
3 = PHASE FAILURE RELAY
CONTROL VOLTAGE 4 = NONE
1= 115 5 = SPECIAL
2= 230 8 = SINGLE SOURCE POWER BOX W/C.B.
4 = NONE SYSTEM LOAD CONTROL DEVICES
CHILLER A = LOAD LIMIT
A = ONE UNDERSIZE 1 COMPRESSOR CIRCUIT
B = TWO UNDERSIZE B = LOAD LIMIT
C = STANDARD 2 GOMPRESSOR CIRCUITS
D = ONE OVERSIZE C = NONE
E = TWO OVERSIZE = SPECIAL
F = NONE .
G = SPEGCIAL UNIT CYCLE CONTROL DEVICES
1 = ANTI-RECYCLE 1 COMPRESSOR CIRCUIT
CONDENSER 2 = ANTI-RECYCLE 2 COMPRESSOR CIRCUITS
A = ONE UNDERSIZE 3 = PERIODIC PUMP OUT/ANTI-RECYCLE
B = TWO UNDERSIZE 1 COMPRESSOR CIRCUIT
C = STANDARD 4 = PERIODIC PUMP OUT/ANTH-RECYCLE
D = ONE OVERSIZE 2 COMPRESSOR CIRCUITS
E = TWO OVERSIZE 5 = NONE
F = NONE 6 = SPECIAL
G = SPECIAL
H = STANDARD SIZE HIGH PRESSURE
4 = ONE OVERSIZE HIGH PRESSURE
K = ONE UNDERSIZE RIGH PRESSURE
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CUSTOMER CONNECTICN DIAGRAM
CGWA
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FIGURE 1 - Customer Connection Diagram 2305-0872
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ELECTRICAL SEQUENCE OF OPERATION

CGWA WITH DUAL R COMPRESSOR

COMPONENT OPERATION
Motor Protection (MP)

The motor protector will stop the compressor motor if a motor
winding overheats, or if there is insufficient lubricating oil
pressure. The winding temperatures are sensed by the
motor temperature sensors (MTS) embedded in each motor
winding. The lubrication oil pressure is constantly monitored
during compressor operation by the differential pressure
switch (DPS). If MTS and DPS are satisfied, contacts M1 and
M2 of the motor protector will be closed. If MTS senses an
over temperature condition, or DPS senses insufficient lubri-
cating oil pressure, contacts M1 and M2 will open and stop
the compressor. If the compressor is stopped because of
over temperature condition, the motor protector will auto-
matically reset and close the M1 and M2 contacts when the
motor windings cool. If the compressor is stopped because
of insufficient lubricating oil pressure, the motor protector
mustbe manually reset by pressing the reset button. This will
reclose the M1 and M2 contacts.

Reset Relay (RR)

The purpose of the reset relay is to lock out the compressor if
the compressor motor overloads (OL), motor protector (MP),
or high pressure control (HPC) opens. RR has one pair of
normally closed contacts. When the safety controls are
closed, the coil of RR is shorted out of the circuit. If the com-
pressor motor overloads or motor protector opens, current
will energize the RR coil. The normally closed RR contacts
will then open to lock the RR coil in the circuit. Since the RR
coil is a high impedence coil, ali devices in series with it will
drop out. RR may be reset by opening switch SW. RR con-
tacts will then close.

Antirecycle Timer and Periodic Pumpout

The antirecycle timer/timed periodic pumpout device is a
single timer consisting of a motor, a clutch and two pair of
normally closed contacts. The timer has two functions: 1)
The antirecycle feature prevents rapid cycling of the com-
pressor; 2) The timed periodic pumpout feature will period-
ically pump out the evaporator if sufficient refrigerant has mi-
grated to it. Interval is factory set at 15 minutes.

Each refrigerant circuit is equipped with the device. Oper-
ation is described for one circuit only.

When compressor one stops, CR4 is de-energized. Con-
tacts of CR4 will close to energize the clutch of timer TR3(1).
Both sets of TR3(1) contacts will open instantly for a prede-
termined period. During this period, compressor restart is
prevented. At the end of the timing cycle, both sets of TR3(1)
contacts will close. When the contacts close, one set will
allow the compressor to restart if a cooling load exists. If no
cooling is required, the other set of TR3(1) contacts will allow

the compressor to restart and pump out the evaporator if
sufficient refrigerant has accumulated to close the low pres-
sure control (LPC). Also, CR4 is energized, opening its con-
tacts and resetting the time period.

Compressor Unloader Valves (CUV)

The compressor unloader valve must be de-energized to
load the compressor.

CONTROL SEQUENCE

Control sequence assumes sequence switch (SS) in “1-2"
position.

Close all disconnects and switches. Both compressor crank-
case heaters (CCH) and time delay relay TDR10 (0.3 second
time delay) are immediately energized. Start the chilled
water pump. Current will feed through LTC, HPC, RR, OL,
MP, and SW to the chilled water pump interlock (MS2).
When chilled water flow is proven by the flow switch (FS),
current is fed to the thermostat (TC). TC sensing bulb is lo-
cated in the return water.

Loading The First Compressor

On an increase in cooling load, return water temperature will
rise. On a rise in return water temperature, the first stage
contacts of the thermostat (TC) close to energize control
relay 1CR. 1CR contacts close and, if timer TR3(1) is timed
out and all safety controls, low temperature control (LTC),
high pressure control (HPC), motor protector (MP) and over-
loads (OL) are satisfied and TDR10 is closed, 11CR will en-
ergize. 11CR contacts close to energize the condenser
water-pump (MS8) and the cooling tower fan starter (MS4).
Power feeds through the MS3 interlock to energize CR1,
solenoid liquid valve SLV1 and compressor unloader valve
CUV1. When SLV1 is energized, it opens to allow sufficient
refrigerant to enter the evaporator to close the low pressure
control (LPC). Power then passes through CR1 contacts and
LPC to energize CR4 and compressor contactor 1M, starting
the compressor (across the line start only). On units
equipped with part winding start, 1M contacts close to ener-
gize the start windings of the compressor motor and the timer
TR. In approximately one second TR contacts close to ener-
gize compressor contactor 2M, 2M contacts close to ener-
gize the run windings of the compressor motor.

If return water temperature continues to increase, TC closes
its second set of contacts to energize 2CR. 2CR contacts
open to de-energize compressor unloading valve CUV1.
The lead compressor is now fully loaded.




Loading The Second Compressor

If return water temperature continues to increase, TC closes
its third set of contacts and energizes timer TR2. When TR2
times out (0.5 seconds), 3CR is energized. 3CR contacts
close and energize timer TR3(2). When TR3(2) times out, its
contacts close and if all safety controls (HPC, OL, MP, LTC)
are closed, CR1, SLV1, CUV1 and 12CR energize since the
condenser pump is already operating. When SLV1 ener-
gizes, it opens to allow sufficient refrigerant into the evapo-
rator to close the low pressure control (LPC).

Power then passes through CR1 and LPC contacts to ener-
gize CR4 and compressor contactor 1M, starting the com-
pressor (across the line start only). CR4 contacts opentode-
energize the clutch of TR3(2). On units equipped with part
winding start, 1M contacts close to energize the start wind-
ings of the compressor motor and also energize timer TR. In
approximately one second, TR contacts close to energize
compressor contactor 2M. 2M contacts close to energize the
run windings of the compressor.

Unloading The Second Compressor

As the load decreases, return water temperature drops. TC
opens its fourth set of contacts to de-energize 4CR when
return water temperature drops to the fourth stage setpoint.
4CR contacts close to energize CUV1 and unload the
second compressor. If return water temperature continues to
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decrease, TC opens its third set of contacts to de-energize
3CR when return water temperature drops to the third stage
setpoint. 3CR contacts open to de-energize CR1 and SLV1.
The compressor continues to run through the 1M interlock to
pump down the circuit until suction pressure drops to the low
pressure control (LPC) setpoint. LPC contacts then open to
stop the compressor. CR4 contacts close, energizing the
TR3(2) clutch. TR3(2) contacts open, preventing restart of
the second compressor for a period of 15 minutes.

Unloading The First Compressor

If return water temperature continues to decrease, TC opens
its second set of contacts to de-energize 2CR when return
water temperature drops to the second stage setpoint. 2CR
contacts open to de-energize CUV1, unloading the first
COMpressor.

If return water temperature continues to decrease, TC opens
its first set of contacts to de-energize 1CR when return water
temperature drops to the first stage setpoint. 1CR contacts
open, de-energizing 11CR, CR1 and SLV1. The compressor
will continue to run through 1M interlock to pump down the
circuit until suction pressure drops to the low pressure con-
trol (LPC) setpoint. LPC contacts then open to stop the com-
pressor, condenser water pump and cooling tower fans. CR4
contacts close to energize TR3(1) clutch. TR3(1) contacts
open preventing restart of the compressor for a period of 15
minutes.

TABLE 1 - Electrical Data

WIRING DATA MOTOR ELECTRICAL DATA
60 CYCLE, 3 PHASE 60 CYCLE, 3 PHASE
COMPRESOR CIRCUIT CONTROL
UNIT SUPPLY (PER COMP) CIRCUIT COMPRESSOR
(2) 3) ) (5) (6) (7)

MIN. | MAX. REC. MIN. | MAX. REC. REC. VOLTAGE ®) ©)

UNIT| RATED | CKT | FUSE |TIME DELAY CKT | FUSE | TIME DELAY FUSE UTILIZATION | RLA | LRA
SIZE | VOLTAGE| AMP. | SIZE FUSE AMP. | SIZE FUSE SIZE | NO. RANGE (ECH) | (ECH)
200 295 | 400 350 164 | 250 200 15 2 280-220 131 729

080R| 230 266 | 350 300 148 | 250 175 15 2 207-253 118 631
460 133 | 175 150 74 | 125 90 15 2 414-506 59 315

575 106 — 125 59 | 100 70 15 2 517-633 47 245

200 362 | 500 400 202 | 350 250 15 2 180-220 161 910

100R| 230 315 | 450 350 175 | 300 225 15 2 207-253 140 792
460 158 | 225 175 88 | 150 110 15 2 414-506 70 396

575 126 | 175 150 70 | 125 90 15 2 517-633 56 315

200 394 | 500 450 219 | 350 300 15 2 180-220 175 990

120R| 230 342 | 500 400 190 | 300 225 15 2 207-253 152 860
460 171 | 250 200 95 | 150 125 15 2 414-506 76 430

575 137 | 200 150 77 | 125 90 15 2 417-633 61 346

NOCTES:
1. Use copper conductors only.
2. Minimum circuit ampagity is 125 percent of the largest compressor RLA
plus 100 percent of the second compressor RLA per NEC 440-32 and NEC 440-33.
3. Maximum fuse size is 225 percent of the largest compressor RLA plus 100
percent of the second compressor RLA per NEC 440-33.
. Recommended time delay fuse is approximately 150 percent of the largest
compressor RLA pius 100 percent of the second compressor RLA.
. Minimum circuit ampacity is 125 percent of the compressor RCA per NEC 440-32.
. Maximum fuse size is 225 percent of the compressor RCA per NEC 440-22.
Recommended time delay fuse is approximately 150 percent of the compressor RLA.
. RLA (rated load amps) rated in accordance with ARI standard 580-76.
Full winding LRA for part winding starter units. Part winding
starter standard on 200V and 230V units (optional on 460V).
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‘B’ DESIGN SEQUENCE

‘B’ Design Sequence indicates that the unit is UL and/or CSA certified.
The design sequence of any individual unit is indicated by the tenth digit
of the model number on the unit nameplate (See ‘“Model Number De-
scription”). ‘B’ design sequence is distinguished by the presence of an
R2 terminal on the compressor motor protector module.

‘B’ DESIGN INDEX

STANDARD UNITS

Part Winding Start ........ccociiiiiiiiiiiine o e, 6

Across The Line Start ...........ooiiiiiiiiiiii e 14
HOT GAS BYPASS UNITS

Part Winding and Across The Line Start ...............covveinrennnnnn, 20

STANDARD UNITS
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LINE VOLTAGE

B
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— INDICATES TERMINALS IN SEQUENCE PANEL
@ — INDICATES TERMINALS IN UNIT PANELS (1) & (2)

NOTES:

1. Al material external to control panel and unit to be customer furnished
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LPC LOW PRESSURE CONTROL
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FIGURE 11 - Connection Wiring Diagram. Control Panel #2. Standard Unit With Across The Line Start
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CGWA-W-20

‘C’ DESIGN SEQUENCE

‘C’ Design Sequence indicates that the unit is not UL or CSA certified.
The design sequences of any individual unit is indicated by the tenth
digit of the model number on the unit nameplate (See “Model Number
Description”). ‘C’ design sequence is distinguished by the absence ofan
R2 terminal on the compressor motor protector module.

IMPORTANT: ‘C’ Design Supplementary Connection and Sequence Panel wiring
diagrams must be used in conjunction with the appropriate ‘B’ design diagram.
The ‘C’ design diagrams show only those modifications made to the existing ‘B’
design wiring under the new ‘C’ design sequence.
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FIGURE 17 - Line Wiring Diagram. Standard Unit With Part Winding or Across The Line Start

BEFORE SERVICING THE UNIT
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(] oL, MS3 & MS4 ARE USED ON CGWA B CCUA
UNITS WITH WATER COOLED CONDENSING

(2] TB2 & CR2 USED ON CCUA UNITS WITH
TRANE AIR CONDENSING

(] LLT ‘8 LLR USED ON LOAD LIMIT OPTION
ONLY
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FIGURE 18 - Line Wiring Diagram. Hot Gas Bypass Unit With Part Winding or Across The Line Start 2305-0948B
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FIGURE 19 - Supplementary Sequence Panel Wiring Diagram - Standard Unit. Refer to the Appropriate ‘B’ Design Diagram.
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FIGURE 24 - Supplementary Connection Wiring Diagram. Control Panel #2. Hot Gas Bypass 1 or 2 Circuits. Refer to the Appropriate ‘B’ Design 2305-0933B

Diagram With These Options.
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