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Unit Model Number
Description

_ All standard Trane products are identified by a multiple-
character model number that precisely identifies a particular
type of unit. An explanaticn of the alphanumeric identifica-
tion codes used for CGA units Is provided on this page. Its
use will enable the owner/operator, Installing contractors,
and service engineers to define the operation, components

and options for any specific unit.

9
10

B
1

A

GA 120 B 3 0
23 456 7 8 9 12

Digits 1,2,3
CGA = Cold Generator

Dlgits 4,5,6
Nominal Capacity (Mbh)

120 = 10 Tons
180 = 15 Tons

Diglt7
Form or Configuration
(Number of Refrigerant Circults/

Number of Compressors)
B = 2 Ref. Ckts/ 2 Comprs.

Digit 8

Voltage

1 = 208-230V/60Hz/1*
3 = 208-230V/60Hz/3
4 = 460V/60Hz/3

W = 575V/60H2/3

D = 380-415V/50Hz/3

* = Not Available on CGA180 Units

Diglts 9

Factory Installed Options
O = No Options
H = Hot Gas Bypass
C = Chromate Coil
K = Hot Gas Bypass
And Chromate Coil

Digit 10

Expansion Valve

O = Standard Expansion Valve

V = Low Leaving Solution Temp
Expansion Valve

Digit 11
Major Design Change
B

Digit 12
Service DigitMinor Design Change

Note: The unit nameplate is located adjacent to the
high voltage access hole near the control panel.
The service data plate is located inside the control

Unit
Nameplate

Service
Data Plate

box.

Figure 1
{See Note)
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General
Information

Literature Change History

CGA-IOM-2 (September 1992)
Original issue of manual covering CGA 10 and 15-ton units
of “B” design. (See digit 11)

Warnings and Cautlons

“Warnings” and “Cautions” appear at appropriate points in
this manual. Cautions indicate areas where special attention
is required to prevent equipment or property damage.
Warnings focus attention on the personal safety of installing
and operating personnel. The instructions given in each
warning that appears in this manual must be followed
carefully.

Installation Checklist

An Installation Checkiist is provided at the end of the
“Installation” section of this manual. Use the cheoklist 1o
verify that all necessary installation procedures have been
completed. Do not use the checklist as a substitute for
reading the detalied Information contained in the
manual. Read the entire manual before beginning instalia-
tion procedures.

Unit Description

10 and 15-ton Model CGA air-cooled Cold Genersators are
designed for outdoor installation with a vertical air dis-
charge. Each refrigerant citcuit is provided with an operat-
ing charge of refrigerant and refrigerant oll, a filter drier,
sight glass/molsture Indicator and thermostatic expansion
valve. All units are dehydrated, leak tested, charged and
tested for proper control operation before shipment.

An access panel(s) provides access to the comprassor
section(s), and a removabie cover allows access to the
control box.

A bag containing the installation/operation/maintenance
manual and the unit wiring diagrams ships inside the unit
control box. Be sure to read this literature before Instaliing
and operating the unit. Refer to Figures 2 and 3 for unit
access panel locations and other exterior components.

Unit Inspection

When the unit is delivered to the job site, verity that the
correct unlt has been shipped by comparing the information
on the unit nameplate with ordering, submittal and shipping
information. Refer to “Nameplates”.

Inspect the unit—inside and out—for damage. Rotate the
condenser fan(s) to ensure that they tum freely. Report
any apparent damage or material shortage to the carrier
and make a “unit damage or shortage” notation on the
carrier's delivery receipt. Specify the extent and type of
damage found, and notify the appropriate Trane asles
office. Do not proceed with instailation of a damaged unit
without sales office approval.

Inspection Checklist

To protect against lose due to damage incurred in transit,
complete the foliowing checklist upon receipt of the unit:

[ 1 Inspect individual pieces of the shipment before
accepting the unit. Check for obvious damage to the unit or
packing material.

[ ] Check the unit for concealed damage before it is stored
and as soon as possible after delivery. Concealed damage
must be reported within 15 days.

[ 1 concealed damage is discovered, stop unpacking the
shipment. Do not remove damaged material from the
receiving location. Take photos of the damage, if possible.
The owner must provide reasonable evidence that the
damage did not occur afer delivery.

[ ] Notify the carrier's terminal of damage immediately by
phone and by mail. Request an immediate joint inspection
of the damage by the carrier and the consignee,

[ ] Notify the Trane sales representative and arrange for
repair. Do not repair the unit, however, until damage is
inspected by the carrier's representative.

Nameplates

The nameplates on these machines provide valuable
information pertaining to the identification of the unit and its
components. Be sure to provide all pertinent nameplate
data when ordering parts or literature, and when making
other inquiries.

Unit Nameplate

The CGA unit nameplate Is mounted on the front of the
unit, at the compressor end. This nameplate (shown in
Figure 1) specifies unit model number, serial number,
electrical characteristics, heat tape power requirements and
refrigerant charge information.



Installation

Complete the “Installation Checklist” during installation to
verify completion of all recommended procedures before
unit start-up.

Unit Dimensions and
Weights

CGA-10 and -15 unit dimensions and weights are provided
in Figures 2 and 3 and Table 1.

Handling

Each CGA unit Is banded to a shipping skid for shipment to
the job site. Move the unit using a forklift of suitable
capacity. See Table 1 for unit shipping weights,

WARNING: TO AVOID POSSIBLE INJURY OR
UNIT DAMAGE, DO NOT REMOVE THE UNIT
FROM ITS SHIPPING SKID UNTIL IT IS AT
THE INSTALLATION SITE.

Dralnage

Locate the unit near a large-capacity drain to allow system
drainage during unit shutdown and repair.

Rigging

Use a forklift, crane or helicopter of suitable capacity to
move the unit to its mounting location. Unit shipping
weights are provided in Table 1.

Table 1
Unit Welghts
Model No. Aprox. Corner Max. Unit
weight (lbs) 1 ShippingWeight
#1 #2 #3 #4
CGA120B 187 180 116 112 657
CGA180B 222 223 205 204 942

Note 1 Corner weights include weight of water in the
evaporator.

WARNING: TO AVOID POSSIBLE INJURY,
DEATH AND EQUIPMENT DAMAGE, ENSURE
THAT ON-SITE LIFTING EQUIPMENT IS
CAPABLE OF HANDLING UNIT WEIGHT.

Rig the unit using either belt or cable slings. Fasten the
slings to the unit at the four holes provided in the unit's
base. Use spreaders to protect the top of the unit when it
is lifted. The point at which the slings meet at the lifting
hook must be at least 6 feet above the unit. Test-ift the
unit to ensure proper balance and rigging.

WARNING: TO PREVENT INJURY
EQUIPMENT DAMAGE

DEATH OR
USE CABLES STRONG

'ENOUGH TO SUPPORY UNIT WEIGHT. TEST-

LIFT UNIT TO ENSURE PROPER BALANCE
AND RIGGING.

Location and Clearance
Requirements

Select an installation site where air will flow upward,
unobstructed, through the condenser coil and away from
the fan discharge. Protect the unit's condenser intakes
from crosswinds exceeding 5 mph. Position the unit above
the snowline, and above the path of any windblown debris.
Refer to Figures 2 and 3 for clearances.

CAUTION: Do not Install the unit
under an overhang, since obstructing
vertical air discharge will cause
recirculation of warm ailr.

If the unit is installed in a well or pit, the height of the pit
walls must not exceed the height of the unit; the normal
condenser air clearances must be doubled as well. In
those applications where multiple units are installed, the
minimum distance betwsen each unit is 6 feet, (entire
perimeter).

Unit Isolation

Mounting methods that will minimize sound and vibration
problems are:

1. Mount the unit directly on an isolated concrete pad or
on Isolated concrete footings at each unit mounting point.
2. Install the optional neoprene or spring isolators at each
mounting location. Refer to the appropriate isolator
installer's guide for installation,
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Unit Water Piping

General Piping Recommendations

Thoroughly flush all water supply piping before making the
final piping connections to the unit.

CAUTION: If using an acidic commerclal
flushing solution, construct a temporary
bypass around the unit to prevent damage to
the evaporator's internal components.

CAUTION: To avold possible equlpment
damage, do not use untreated—or
improperly treated—system water.

Refer to the “Trane Reciprocating Refrigeration Manual® for
a complete discussion of proper piping practices and sizing
methods. This manual Is available through local Trane
sales offices.

Evaporator Water Piping

The unit's water connaction sizes and iocations ars shown
in Figures 2 and 3.

CAUTION: To prevent unit damage, do NOT
reverse system water pl?lng connections to
the unit; water entering the evaporator must
enter at the designated “Water Inlet”,and
leaving water must exit the evaporator
through the designated Water Outlst"Outlet”
connection.

Piping Components

Figure 4 illustrates typical evaporator piping components.
Components and laycut will vary siightly depending upon
the locations of the connections and water source.

Figure 4
Recommended Piping Components
For Typical Evaporator Installation

(10 ton unit shown)

Provide vents at high points in the piping to bleed air from
the chilted water system. Install pressure gauge(s) to
monitor entering and leaving chilled water pressure,

CAUTION: To prevent damage to
waterside components, do not allow
evaporator pressure to exceed 350
pelg (l.e., maximum working pressure).

Provide shutoff vaives in the water line(s} to the gauge(s)—
as shown in Figure 4—to isolate them from the rest of the
system when they are not in use. Use pipe unions to
simplify disassembly for system service, and vibration
eleminators 1o prevent vibration transmission through the
water lines.

Install thermometers in the lines to monitor evaporator
entering and leaving water temperatures, and a balancing
cock in the leaving water fine to establish a balanced water
flow. install shutoff valves in both the entering and leaving
water linea to isolate the evaporator for service.

To protect components from water-borne debris, install a
pipe strainer In the evaporator supply line.

Evaporator Drain

The 1/2 inch NPT drain piug is located in the leaving water
tes near the bottom of the evaporator. See “Extended Unit
Shutdown/Winterization” on page 18 for draining instruc-
tions.

Note: If the system has been drained for shutdown, do not
energize heat tapes.

Evaporator Flow Switch

Use of a flow sensing device such as a flow switch is
required to prevent or stop compressor gperation if the
evaporator water flow dreps off dramatically. Refer to unit
schematic and to the flow switch installation instructions
when installing this device.

Note:

Provide shutoff vaives in the evaporator
inlet and outiet piping to facilitate water
temperature sensor removal.

Gauge Vent

Important!

When installing

water pipes, be

certain to route

them away from the
compressor access panels
1o allow for compressor
servicing or replacement.




Freeze Protection

General

Use the procedure described below to ensure that the
chilled water system Is adequately protected from freeze-up
in those applications where the unit remains operational at
subfreezing ambient temperatures.

1. Install chilled water piping heat tape along with a fused
disconnect switch, refer to the instructions outlined under
“Heat Tape Installation”. Ensure that all exposed piping is
adequately protected.

Note: Heat tape is factory-installed on the unit evaporator.
This heat tape will protect the evaporator from freeze-up at
ambient temperatures down to -20 deg F when used in
conjunction with properly applied heat tape on the field-
installed water lines. Heat tape power draw is 84 watts on
CGA180 units and 126 watts on CGA120 units.

2. Freeze-proof the chilled water system by adding & non-
freezing, low-temperature, heat-transfer fluid to the chilled
water system. Provide protection against ice formation at

10 F below the lowest expected ambient temperature.

Note: Use of an ethylene glycol-type antifreeze reduces
unit cooling capacity; this condition must be accounted for
during total system deslign. (Refer to “Ethylene Glycol
Adjustment Factor” on page 186).

Heat Tape Installation

Install heat tape on all water piping that may be exposed to
freezing temperatures. Be sure to use heat tape that Is
recommended for low-temperature applications; it should be
rated at 110/120 volts, thermostatically-controlled, and
dissipate 6 to 7 watts per linear foot.

Heat tape selection should be based on the lowest
expected ambient temperature-including any wind chill
factor. For those tapes not automatically (i.e., thermostati-
cally) controlled, be sure to install an accessory thermostat.

Refer to Tables 2 and 3 for typical heat tape characteris-
tics.

To install the heat tape properly, follow the instructions
provided by the heat tape manufacturer. If none are
provided, use the recommendations outlined below:

1. Wrap the heat tape around the pipe—or apply it straight
along the pipe—as necessary to provide the required
protection. (See Tables 2 and 3)

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

3. Place the thermostat tightly against—and paraliel to the
water pipe, then tape it into place at both ends. Be sure to
install the thermostat on the most exposed {i.e., coldest)
portion of the pipe.

a. Wrap the pipe with weatherproof tape. On vertical pipe
runs, start the wrap at the bottom and work up as shown in
Figure 5. Be sure to overlap the tape so that it will shed
moisture.

Note: If additional protection is required, insulate the pipe
with fiberglass wrap before installing the outer wrap.

CAUTION: To prevent excessive heat
eneration, resulting in electrical failure of the
pe, frozen rlpes. and unit damage, do not
install fiberglass Insulation under the outer
wrar when using non-thermostatically-
controlled heat tape.

if freezing is a potential problem, all exposed piping, pumps

and other components must be similarly protected with heat
tape and insulation.

Figure 5
Typical Insulated Heat Tape
Installation (Spiralled Application)

Pipe
Strap
Power
Leads
Friction
Tape
Heat
Tape
hermostat
9 Waterproof
Tape

T
11
L




Table 2

Heat Tape Selection Table for Proper

Pipe Protection with Fibergiass and Outer Wrap
(Tape Installed Straight Along Pipe) *

Method of Nominal Copper Pipe Slze
Wrapping
s 12 K2 1" -4 112" 2" 3" 8"
Tape Required
per Foot of Pipe 1 1 1 P 1 1 N 1 t
Protection
Down to (F) 80 -41 -30 -19 -12 -6 o +9 +26
* All values calculated at 0 MPH wind, metallic pipa. Fiberglass wrap shoulkd
not be used with non-automatic models unless used in conjunction with
properly installed thermostat.
Table 3
Heat Tape Selection Table for Proper
Pipe Protection with Fiberglass and Outer Wrap
(Tape Instalied Spiralled Around Pipe 3 Turns per Foot) *
Method of Nominal Copper Pipe Size
Wrapping
&‘ il 1! 13 3’ rr 1" 1_‘,4" 1_11 14 2“ 3!0 ell
Tape Required
per Foot of Pipe NR NR g 18" Mo e 2’4" 211" 311" [
Protection
Down Yo (F) NR NR -80 55 -51 -50 -45 41 37 -35
* All values calculated at 0 MPH wind, metallic pipe. Fiberglass wrap should not be used
with non-automatic models unless used in conjunction with properly installed thermostat.
NR = Not Recommended.
Table 4
Electrical Data for
CGA 10 and 15 ton units
Basic Unit Characteristics Compressor Motor Outdoor Fan Motor
Unit Afiowable Minimum  Maximum
Model Electrical Voltege Circtitt Fuse Amps Anps
Number Characteristics  Range  Ampasity Size Qty. RLA LRA Qty. HP FLA
CGA120B1 208-230/60/1 187-254 71.0 80 2 288 150 1 1 80
CGA120B3 208-230/80/13 187-254 483 60 2 18.8 118 1 1 80
CGA12084 460/60/3 414-506 252 35 2 100 71 1 1 27
CGA120BW  575/60/3 518-632 173 20 2 68 43 1 1 20
CGA180B3 208-230/60/3 187-254 726 90 2 29.5 156 2 5 ai
CGA180B4 460/60/3 414-508 33.6 40 2 135 79 2 5 16
CGA180BW  575/80/3 518-632 26.7 35 2 10.8 57 2 5 1.2
Notes:
1. Minimum circuit ampacity is 126% of the largest 3. Recommended dual-slement fuse eize is 160% of the largest
compressor RLA (see Table 4) pius 100% of the second compressor ALA plus 100% of the second compressor RLA plus
compressor RLA pius the sum of the condenser fan FLAs the sum of the condenser fan FLAs.
per NEC 440-33. 4. Rated load amps (RLA) rated in accordance with UL
2. Maximum fuse size is 225% of the largest compressor RLA Standard 465,
plus 100% of the second compressor RLA plus the sum of the 5. Use copper conductors only,

condenser fan FLAs, per NEC 440-22.

10

6. Local codes may teke precedernce.



Table 5
Minimum Starting Ambient
Temperatures for CGA Units

Standard Units Low Amblent Units
with HGBP No HGBP with HGBP NO HGBP
CGA120B 60 50 15 0
CGA180B 60 45 16 0

Notes:

1. Minimum starting ambients in degrees F, based on unit
at minimum step of unioading and 5 mph wind across
condenser.

Table 6
Control Settings and
Time Delays for CGA Units

Control Electrical Contacts Contacts
Description Designation Open Close (Reset)
High Pressure HPCO1, HPCO2 400 t 10 psig 250 + 15 psig
Cutout
Low Pressure LPCO1, LPCO2
Cutout
Std. Units 38.5 + 1 psig 446 2 psig
*LLST Units See Table 6A See Table 6A
Low Temperature LTC
Cutout
Std. Units 3BL15°F Manual Reset
*LLST Units See Table 6A See Table 6A
Control Electrical Contact Time Delay
Description Designation Status Duration
Anti-Short ASCT1, ASCT2 Normally-open
Cycle Timer timed to close 3 Minutes
Delay Between DBC Normally-open
Compressors timed to close 30 Seconds
Low Ambient LAST1, LAST2 Normally-Closed
Start Timer timed 1o open 4 minutes
Hot Gas Bypass HGBT Normally-Closed
Timer timed to open 30 Minutes
“LLST = Low Leaving Solution Temp Units.
Table 6A
Control Settings for
Low Leaving Solution Temperature Units
Minimum Design Ethylene-Glycol Solution Low Temperature Low Pressure
LST Concentration Freeze Cutout Cutout
(deg F) (%) Temp (F) (deg F) (psig)
Open Close Open Close (Reset)
35 8 27 31 Manual Reset 338 385
30 13 22 27 Manual Reset 291 33.8
25 19 17 22 Manual Reset 24.9 29.1
20 24 11 16 Manual Reset 201 240
10 32 2 7 Manual Reset 13.9 17.2

Note: The settings are field adjusted to match the required
leaving solution temperature.

1



Electrical Wiring:

General

WARNING: TO PREVENT INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER SOURCE
BEFORE COMPLETING WIRING CONNEC-
TIONS TO UNIT.

All wiring must comply with Naticnai Elecirical Code (NEC)
and state and local requirements. Outside the United
States, the national and/or local electrical requirements of
other countries shall apply. The installer must provide
properly sized system interconnecting and power supply
wiring with eppropriate fused disconnect switches, Type and
locations of disconnects must comply with all applicable
codes.

CAUTION: Use only copper conductors for
terminal connectlons to avoid corrosion or
overheating.

Figures 2 and 3 show the locations of the unit electrical
access openings. Table 4 provides minimum circuit
ampacities, recommended fuse sizes, and motor electrical
data.

CGA Unit Power Supply

Refer to the unit wiring schematic pasted to the control
panel cover. The installer must provide a power supply of
proper voltage and & fused disconnect switch to the CGA
unit.

Run properly sized power wiring through the electrical
access opening on the front of the CGA unit, (see Figures
2 and 3), and connect it to the High Voltage Terminal Block
{HTB) In the unit control panel. Install a fused disconnect
awitch as required by local codes. Provide proper equip-
ment grounds for the ground connections in the unit control
panel and at the fused disconnect switch.

Important! Al 208-230 voit units ars factory-wirad for
230 volt applications. If the power supply voltage is less
than 215 VAC, refer to the unit elsctrical schematic pasted
to the inside of the control panel cover to convert the
transformer to 208 volt.

Heat Tape
Power Supply (For Unit Evaporator)

The evaporator is insulated from ambient air, and protected
from freezing by thermostatically controlled heat tape(s).
Whenever the thermostat sensee 40 F + 6 F, it closes,
energizing the heat tape(s}.

Provide an independent power source with a fused discon-
nect switch to the evaporator heater junction box shown in
the unit schematic diagram. Power requirement for unit heat
tape only is 115V max fuse size is 7 amps. Customer
connections are illustrated in Figures 2 and 3. Electrical
wiring between the evaporator heat tape and the junction
box is factory instalied.
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Heat Tape
Power Supply (For Fleld-Installed Piping)

Provide power supply wiring—along with a properly sized
fused disconnect switch—for any electrical heat tape
applied to the system water piping.

Interconnecting System Wiring

WARNING: TO PREVENT INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER SOURCE
BEFORE COMPLETING WIRING CONNEC-
TIONS TO UNIT.

CAUTION: Use copper conductors only
to prevent galvanic corrosion and
overheating at terminal connections.

Chilled Water Pump Motor (CWPM)

Power Supply

Refer to the unit wiring schematic pasted to the control
panet cover. The installer must provide a power supply of
proper voltage and a fused disconnect switch to the chilled
water pump motor circuit.

Run propetly sized power wiring to the chilled water pump
motor and install a fused disconnect switch as required by
local codes. Provide proper equipment grounds for the
ground connections at the pump motor and at the fused
disconnect switch.

Notice that the chilled water pump starter (CWPS) must
have two normally—open auxillary contacts; one of which
muet be wired In series with and upstream of the flow
switch.

Flow Switch Interlock

To avoid possibie evaporator freeze-up resulting from
restricted water flow, install a flow switch (or other flow
sensing device) in the evaporator water iine; see “Unit
Water Piping”. This sensing device must be adjusted to
stop compressor operation if water flow to the evaporator
drops below 50 percent of the system design full-flow rate.

The installing contractor must provide interconnecting wiring
between the unit control panel, the auxillary contacts of the
chilled water pump starter (CWPS), and the flow-sensing
device in the evaporator water line. Connect the switch
between LTB1-8 and LTB1-9 in the unit control panel.

Factory Supplied,
Field installed Accessorles

The following is a list of factory supplied, field instalied
aocessories that may be purchased with the CGA 10 and
15 ton units. For proper installation and wiring {if appli-
cable} of each accessory, refer to the installer's guide that
ships with each accessory.

. Intergrated Comfort System Interface”

Mead Pressure Controi{s) (Low Ambient Controls)
. Power Supply Monitor™

Elapsed Time Meter/# of Starts Counter

. Flow Switch

. Unit lsolators

. Coil Guard Kit

. Pressure Gauges

*ICS kit and TCM module are both required for Intergrated
Comfort System Interface. These two items must be
ordered separately.

** Not avallable on Single Phase Units

ONOUME LN



Installation
Checklist

Complete this checklist as the unit is installed to verify that
all recommended procedures are accomplished before the
unit is started. This checklist does not replace the
detailed instructions given In the “Installation” section
of this manual! Read the entire section carefully to
become familiar with installation procedures before installing
the unit.

Recelving

[ 1 Verify that unit nameplate data corresponds with
ordering information.

[ ] Inspect unit for shipping damages and materlal short-

ages; report any damages or shortages found to the
carrier.

Unit Location and Mounting

[ ] Inspect unit installation location for adequate
ventillation.

[ 1 Provide drainage facilities for evaporator water.

[ 1 Remove and discard any shipping materials (e.qg.,
cartons, crates, etc.)

[ ] Inspect to determine that service access clearances are
adequate.

[ ] Install optional unit neoprene-in-shear or spring-flex
isolators.

[ 1 Secure unit to mounting surface.

[ } Level the unit.
Evaporator Piping
[ ] Flush and clean all chilled water piping.

CAUTION: If using an acldic com-
mercial flushing solution, construct

a temporary bypass around the unit to
prevent damage to internal components
of the evaporator.

CAUTION: To avold possible equipment
damage, do not use untreated—or
improperly treated—system water.

[ 1 Make evaporator water connections.

[ ] Vent chilled water system at high points in system
piping.

[ ] Install pressure gauges, thermometers and shutoff
valves on water inlet and outlet piping.

[ ] Install water strainer in evaporator supply line.

[ ] Install balancing valve and flow switch on water outlet
piping.

[ ] Apply heat tape and insulation as necessary to protect
all exposed field installed piping from freeze-up.
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Electrical Wiring

WARNING: TO PREVENT INJURY OR DEATH,
DISCONNECT ELECTRICAL POWER SOURCE
BEFORE COMPLETING WIRING CONNEC-
TIONS TO UNIT.

CAUTION: Use only copper conductors
to prevent galvanic corrosion and
overheating at terminal connectlons.

[ ] Connect unit power supply wiring (with fused disconnect)
to appropriate terminals on terminal block (HTB) in power
section of unit control panel.

[ 1 208-230 Volt Units Only. If supply power is 208 V,
medify transformer wiring as described on unit wiring
diagrams.

[ ] Connect chilled water pump power supply wiring {with
fused disconnect) to the proper terminals of the chilled
water pump.

[ ] Properly ground the CGA unit, the chilled water pump
motor, all disconnects, and other devices which require
grounds.

[ ] Install wiring between field-supplied, fused disconnect
switch and unit evaporator heat tape junction box.

[ ] Connect power supply wiring, along with a fused
disconnect switch, to any auxillary heat tape installed on
system water piping.

[ ] install wiring to connect chilled water pump switch
(CWPSW) to chilled water pump starter (CWPS).

[ ] Connect auxillary contacts of chilled water pump starter
(CWPS) to flow switch and unit control panel.

[ ] Install wiring to connect flow switch to unit control panel.

Field-Installed Accessories

[ ] Install and wire any accessories per the appropriate
installer's guide (see “Electrical Wiring: Factory Supplied,
Field Installed Accessories”).



Pre-Start
Procedures

Pre-Start Checkllst

Once the unit is installed, complete each step In the
checklist that follows, check off each step as it is com-
pleted. When all are accomplished, the unit is ready for
operation,

WARNING: MORE THAN ONE DISCONNECT
SWITCH MAY BE REQUIRED TO DE-ENER-
GIZE UNIT FOR SERVICING. REFER TO UNIT
SCHEMATIC AND OPEN ALL ELECTRICAL
DISCONNECTS TO PREVENT INJURY OR
DEATH DUE TO ELECTRICAL SHOCK.

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

WARNING: USE EXTREME CARE WHEN
ELECTRICALLY TROUBLESHOOTING
COMPRESSORS. IF ELECTRICAL POWER
IS APPLIED TO A DAMAGED FUSITE
TERMINAL, A FIRE OR EXPLOSION COULD
OCCUR, RESULTING IN INJURY OR DEATH.

CAUTION: Check tightness of all connections
in the compressor power circuit (disconnects,
terminal block, contactors, compreasor
junction box terminals, etc.) to prevent over-
heating at connections and under voltage
conditions at the compressor motor.

[ ] Check power supply voltage to the unit at the main
power fused disconnect awitch; the voltage reading
obtained must be within the voltage utilization range shown
in Table 4. Also, voltage imbalance must not exceed 2
percent. (Refer ic “Unit Voltage and Amperage Checks”)

[ ] Check the condenser fan assemblies; the fan blades
should rotate freely in the fan orifice, and be securely
attached to the fan shaft.

[ 1 Remove control clrcuit Fuse (FU) from the main unit
control panel; then energize the compressor crankcase
heaters by closing the unit's fusad disconnect switch. The
crankcase heaters shouid operate at least 8 hours before
the compressors are allowed to start.

Note: To prevent compressor operation during this 8-hour
interval, control circuit Fuse (FU) must be removed from
the unit control panel.

CAUTION: Compressor crankcase heaters
must be energlzed at least 8 hours

before unit start-up to prevent
compressor mechanical damage.

[ ] Fill the chilled water (evaporator) circuit, leaving the
system air vents open. Close vents after filling.

CAUTION: Do not use untreated or
Improperly treated water, or equipment
damage may resuit.
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[ ] Close the chilled water circuit fused disconnect switch,

and start the chilled water pump motor (CWPM). With R
water circulating through the chilled water system, inspect

all piping connections for leaks and make any necessary

repairs,

[ ] Adjust the water flow rate through the chilled water
circuit, and check the water pressure drop through the
evaporator. Refer to “Water System”,

[ 1 Open the CGA unit disconnect switch; then reinstall
control circuit Fuse (FU) in the unit control panel (i.e.,
provided the compressor crankcase hesaters have been
energized at least 8 hours), and reclose the disconnect
switch. Adjust the flow switch (installed on the evaporator
outlet piping) to provide proper operation.

Note: With the water pump operating, throttle the water
flow to approximately 50 percent of the full flow rate.
Following the manufacturer's instructions, adjust the flow
switch contacts to open at this point. Use an chmmeter to
verify opening and closure of the switch contacts.

[ ] Stop the chilled water pump.

[ 1 Open all fused disconnect switches.

Unit Voltage and
Amperage Checks

WARNING: USE EXTREME CARE WHEN
CHECKING VOLTAGE AND AMPERAGE AT
LIVE TERMINALS TO AVOID SERIOUS INJURY
OR DEATH DUE TO ELECTRICAL SHOCK.

Electrical power to the unit must meet stringent require-
ments for the unit to operate properly. Total voltage supply
and voltage imbalance between phases should be within
the folowing tolerances.

Voltage Supply
3-Phase Units Only

Measure each leg of supply voltage at all line voltage
disconnect switches. Readings must fall within the voltage
utilization range shown on the unit nameplate. If voltage on
any leg does not fall within tolerance, notlfy the power
company o correct this slituation before operating the unit. e
Inadequate voltage to the unit will cause control compo-
nents to malfunction and shorten the life of electrical
components and compressor motors,



Voltage Imbaiance

Excessive voltage imbalance between phases in a three-
phase system will cause motors to overheat and eventually
fall. Maximum allowable imbalance is 2 percent. Voltage
Imbalance is defined as follows:

% Voltage Imbalance = 100 X ‘ Va-Vo |
Vv
where Vam V, +V, + V, *
——  (Avg. Voltage)

V, V, V, = Line Voltages
V, = Line voltage that deviates farthest from V,

Example:

If the three voitages measured at the line voltage fused
disconnect are 221 volts, 230 volts and 227 volts, the
average (V,) would be:

221 + 230 + 227
3

= 226 volts

The percentage of imbalance is then:

100 X | 226 - 221 |
226

=22%

The 2.2 percent imbalance that exists in the example above
exceeds maximun allowable imbalance by 0.2 percent.

This much imbalance between phases can equal as much
as 20 percent current imbalance with a resulting increase in
winding temperature that will decrease compressor motor
life.

Table 7
CGA Evaporator Data
Unit Water* Minimum Maximum
Volume Flow Rate Flow Rate
gal. gpm gpm
CGA120B 1.4 12 36
CGA180B 1.5 18 54

* Includes water tubing provided by the factory.
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(Feet of Water)

Water Pressure Drop

Water System:
Water Flow Rates

Establish a balanced water flow through the evaporator.
Flow rates should fall between the minimum and maximum
values Indicated in Table 7. Evaporator water flow rates
below the minimum acceptable values will result in a
stratified flow; this reduces heat transfer and causes either
loss of expansion valve control or repeated nuisance low
pressure cutouts. Conversely, excessively high flow rates
may cause erosion of components In the evaporator.

Pressure
Drop Measurement

Measure the water pressure drop through the evaporator at
the pressure gauge(s) on the system water piping. Pres-
sure drop readings at the gauges should approximate those
indicated by the pressure drop chart in Figure 6.

Note: The pressure drop curves shown In Figure 6 are
calculated at the unit water Inlet and outlets. Be sure to
account for any piping or fittings that may create an
additional pressure drop between the unit and the pressure
gauge locations.

Figure 6
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Table 8
Normal Operating Pressures (Approximate}

CGA120 ' CGA180
Ambient  Suction Disch | Suction Disch NOTES:
(F) P(pf::; Pﬁﬂ? Pf“? g:i;? |1eu m f&m ﬂ;‘t; ?ir#%onn with 54° F entering water temp {EWT) and 44° F
- 2. ﬁ;n incrsau' of §° FI In tL..‘W'I'svurhnol i(oegl"igg the 10°F tcmpor?tuu crop will result in
;5) gg 13-3 g :‘[?fg ;‘n:ﬁ:l%:pa? In 2?&;:“;9 grmptﬁemn ogmpw-dr:o.t?: 5 nEGWT..”Agfp métl‘\;en
75 60 204 sg 2414 3. Presaures at low ambients will not match this table if a head pressure contral is
85 o 234 80 244 installed and operating.
95 62 268 81 276
105 83 301 82 310
115 64 339 63 347
Ethylene Giycol Adjustment Factor Figure 7
Performance Adjustments and Solution
The addition of ethylene giyoo! to the chilisd water system Freezing Points (Ethylene Glycol in
reduces unit capacily. To determine pressure drop of a Evaporator)
glyool solution, obtain the pressure drop adjustment faclor
from the chart In Figum 7 and mum times the praessure {Use Only When Leaving Brine Temparature hi Betwesn 40 AND 50 F }
drop of water without glycol, l.e; T AT T
Glycol P = H,0 AP x Adj. Factor +so bHHRRIGI L i A %r‘j;,
e inG i alitiibl
[E.-- ! ik LR ITHIHE
[H ! ‘
t

140

ADLISTMENT FACYOR

698

1l

Y N AR A i«
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Operation

Start-Up Procedure

To properly start the unit, execute each step of the
checklist that follows In the sequence indicated; check off
each step as It is completed. Do not start the unit until the
“Pre-Start Procedures” are complete. (Refer to Figure 9 for
the unit operating controls locations.)

[1 Open the unit disconnect switch; then remove control
circuit Fuse (FU) from the unit control panel. (This will
prevent the compressors from energizing when the
disconnect swilch Is closed.)

WARNING: MORE THAN ONE DISCONNECT
SWITCH MAY BE REQUIRED TO DE-ENER-
GIZE UNIT FOR SERVICING. REFER TO UNIT
SCHEMATIC AND OPEN ALL ELECTRICAL
DISCONNECTS TO PREVENT INJURY OR
DEATH DUE TO ELECTRICAL SHOCK.

{] Close the fused disconnect switch for the evaporator
chilled water pump. Start the pump.

[ ] Close the fused disconnect switch for the CGA unit.

Note: The unit's compressor crankcase heaters will
energize when the disconnect switch is closed; these
crankcase heaters must operate at least 8 hours before the
compressors are allowed to start.

CAUTION: Compressor crankcase heaters
must be energlzed at least 8 hours before
unit start-up to prevent compressor
mechanical damage.

[1 After the compressor crankcase heaters have operated
a minimum of 8 hours, open the unit disconnect switch,
reinstall control circuit Fuse {FU) in the unit control panel,
and reclose the disconnect switch.

[] Energize the evaporator heaters by closing the fused
disconnect switch provided by the installer. (The factory-
instalied evaporator heat tape should be energized when-
ever there Is water in the unit evaporator.)

[1 Reset any control that requires a manual reset.

[11f the unit is a low ieaving solution temperature model,
adjust the low pressure cutout setting and the low tempera-
ture cutout setting according to Table 6A. Disconnect power
before adjusting.

{ ] Set the water temperature thermostat (WTT) as de-
scribed on page 22.

Checking Operating
Conditions
Once the unit has operated for at least 30 minutes and the

system has stabilized, complete the foliowing checkiist to
ensure proper unit operation.
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[1 Re-check evaporator water flow and pressure drop.
These readings should be stable at proper levels. Refer to
“Water System”. If preesure differential drops off, clean ali
evaporator water supply strainers.

[1 Measure unit suction and discharge pressures by
installing pressure gauges on the discharge and suction line
access ports. Refer to Table 8 for approximate normal
operating pressures.

Note: Many application variables exist which can affect
operating pressures; these include ambient dry bulb
temperature, as well as the Instailation of such options as
head pressure controls or hot gas bypass. Since these
variables can give misleading results, do not use operating
pressures as the sole check of system operation.

[] Check compressor amp draw.
[] Check electrical power supply.

[] Check the liquid line sight glasses/moisture indicators
for the presence of moisture.

Note: Bubbles in the liquid fine may indicate either a low
refrigerant charge, or excessive pressure drop in the liquid
line. Such a restriction can often be identified by a
noticeable difference in line temperature on elther side of
the restricted area. (Frost often forms on the outside of
the liquid line at the point of restriction, as well.)

Bubbles are not neccessarily a symptom of improper
system operation.

CAUTION: A clear sight glass does

not necessarlly mean that the system

Is sufficlently charged; be sure to
consider system superheat, subcoolln?,
and unit operating pressures and ambient
temperatures.

Proper unit refrigerant charge—per circult—is indicated on
the unit namepiate and also under “Refrigerant Charge
information” on page 18 of this manual.

[1 Measure system superheat.

Normal system superheat is 12 to 15 deg F for each circuit
at ARI conditions (64° entering water, 44° leaving water,
and 95° amblent temperature). If the superheat measured
for either circuit does not fall within this range, alter the
setting of the superheat adjustment on the thermal expan-
sion valve to cbiain the desired reading. Allow 15 to 30
minutes between adjustments for the expansion valve to
stabliize at each new setting.

{] Measure system subcooling.

Normal subcooling for each ciroult Is 12 to 22 deg F at ARI
conditions (54° entering water, 44° leaving water, and 85°
ambient temperature). If subcooling for either circuit Is not
in this range, check superheat for the oirouit and adjust, if
required. If superheat Is normal but subcooling is not,
contact a qualified service technician.

{] If operating pressure, sight glases, superheat and
subcooling readings Indicate refrigerant shortage, find and
repalr leaks and, gas-charge refrigerant into each circuit.
Refrigerant shortage Is indicated If operating pressures are
low and subcooling is also low,



Refrigerant Charge information

The CGA120B units have 9 lbs 8 oz. of refrigerant per
circult, and the CGA18CB units have 12 ibs. 7 oz. of
refrigerant per clrouit.

CAUTION: if suction and discharge pres-
sures are low, but subcooling is normal,
no refrigerant shortage exists. Adding
refrigerant wlil result In overcharging.

Add refrigerant vapor with the unit running by charging
through the access port on the suction line until operating
pressures are normal.

CAUTION: To prevent compressor damage,
do not allow liquld refrigerant to enter the
suction line. Liquid charge at the liquid
line only.

{1 If operating pressures indicate an overcharge, siowly
{to minimize oil loss) recover refrigerant at the liquid line
service valve.

Important Note:
Do Not release refrigerant to the atmosphere! Refer to
general service buliatin MSCU-SB-1 {latest edition).

WARNING: TO PREVENT INJURY DUE TO
FROSTBITE, AVOID SKIN CONTACT WITH
REFRIGERANT.

{] 1f the unit is equipped with hot gas bypass, check
regulating and solenoid valves for proper operation.

[] Be sure that ali remote sensing bulbs are propetly
installed in bulb wells with heat transfer compound.
Remote bulb capillary tubes must be secured (i.e., pro-
tected from vibration and abraslon) and undamaged.

[] Inspect the unit. Remove any debris, tools and
hardware. Secure &ll exterior panels, including the control
and compreesor access panels. Replace and tighten all
retaining screws.

Temporary Unit Shutdown
and Restart

To shut down the unit for a short time:

1. Open the unit disconnect switch; then remove contro!
circult Fuse (FU) from the main unit control panel. Once
control clrcuit Fuse {FU) is removed, reclose the unit
disconnect switch. This will ensure that the compressor
crankcase heaters remain energized.

WARNING: TO PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK, DO NOT USE
THIS PROCEDURE TO SHUT DOWN THE UNIT
FOR SERVICE. SERVICE PROCEDURES
MUST BE PERFORMED WITH UNIT
DISCONNECT(S) OPEN.

2. Stop operation of the chilled water pump.
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To restart the unit after a temporary shutdown:
1. Restart the chilled water pump.

2. Open the unit disconnect switch; then reinstall control
cirouit Fuse (FU) In the main unit control panel. Once
Fuse (FU) is installed, ciose the unit disconnect switch.

WARNING: TO PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK, OPEN UNIT
DISCONNECT SWITCH BEFORE INSTALLING
CO::EROL CIRCUIT FUSE (FU) IN CONTROL
PANEL.

The unit will now operate normally provided that: (1) the
water temperature thermostat (WTT) is calling for cooling,
and (2) ali system operating interlocks and safety clrcuits
are satisfied.

Extended Unit Shutdown/Winterization

if the system is taken out of operation for long periods of
time for any reason (e.g., seasonal shutdown), use this
procedure to prepare the system for shutdown:

1. Check the refrigerant piping for leaks, fixing any that
exist.

2. Service the chilled water pump and any air handling
equipment according to the manufacturer's recommenda-
tions.

3. Open both electrical disconnect switches for the unit
and chilled water pump; lock both disconnects in the open
position.

CAUTION: Lock both unit and chilled

water pump disconnects in open poslition

to prevent compressor or pump damage due
to accldental start-up while system is In
“shutdown” condition.

Winterization: Close all evaporator water supply valves and
drain the evaporator by removing the drain plug and
opening the vent on the entering water line just outside the
unit. Re-install the drain plug. Since the evaporator does
not drain completely, add one quart of ethylene glycol
antifreeze to the remaining water through the vent or
evaporator drain hole, to keep the water from freezing.

Or refer to Table 7 and fill the evaporator with antifreeze.
Protect system to 10 F below the expected ambient
temperature and energize the evaporator heat tape(s) by
closing the heat tape fused disconnect switch provided by
the instalier.

CAUTION: To prevent freeze damage to
evaporator internal components, protect
with adequate strength antifreeze, and be
certain to energize evaporator heat tapes.

NOTE: If system has been drained for shutdown
do not energize heat tape(s).



System Restart
after Extended Shutdown

Use this procedurs to prepare the system for restart after
an extended shutdown:

1. Remove winterization antifreeze as it can reduce
system capacity.

2. Verify that both the unit and the chifled water pump
disconnect switches are open; then remove control circuit
Fuse (FU) from the unit control panel.

3. Close the unit disconnect switch to energize the
compressor crankcase heaters.

Note: The unit's compressor crankcase heaters will
energize when the disconnect switch is closed; these
crankcase heaters must operate at least 8 hours before the
compressors are allowed to start.

CAUTION: Compressor crankcase heaters
must be energlzed at least 8 hours before unit
start-up to prevent compressor

mechanlical damage.

4. Fill the chilled water {i.e., evaporator) circuit; evaporator
storage capacities are indicated in Table 7 (see “Water
System™. Be sure to vent the system while filling it, and
close the vent when system is full.

CAUTION: To avoid possible equipment
damage, do not use untreated—or improperly
treated—system water.

5. Close the chilled water circuit disconnect switch, and
start the chilled water pump motor. With water circulating
through the chilled water system, inspect all piping
connections for leaks and make any necessary repairs.

6. Adjust the water flow rate through the chilled water
circuit, and check the water pressure drop through the
evaporator. Refer to “Water System”.

7. Adjust the flow switch (instalied on the evaporator outiet
piping) to provide proper operation,

Note: with the water pump operating, throttle the water
flow to approximately 50 percent of the full flow rate.
Following the manufacturer's instructions, adjust the flow
switch contacts to open at this point. Use an ochmmeter to
check for contact opening and closure.

8. Siop the chilled water pump.

9. Open all fused disconnect switches; then reinstall
control circuit Fuse (FU) (removed in Step 1) in the main
unit control panel.

The unit is now ready for normal operation; refer to “Start-
Up Procedure”.

Low Amblent Operation:

Fleld Installed

Head Pressure Control Accessory

Standard unite will operate in outdoor ambient temperatures
down to (50 deg F - CGA120, 45 deg F - CGA180) w/o
HGBP. This accessory will enable units to operate down to
0 deg F w/o HGBP. {See Table 5).
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Head pressure control for CGA units is regulated by means
of a field installed head pressure accessory which varles
condenser fan speed in relation to discharge pressure,

When discharge pressure is 270 psig or higher, the
condenser fan runs at full speed. At pressures between 270
psig and 180 psig, the fan speed is adjusted (increased or
decreased) in direct relation to the pressure, with minimum
fan speed {10% of rated motor RPM) occuring when the
pressure reaches 180 psig. At pressurss below 180 psig,
the fan will not run.

When discharge pressure rises to 180 psig, the fan will
start and run at the reduced speed. Fan speed will continue
to increase as the pressure increases until full speed Is
reached at 270 psig.

Freeze Protection

if the unit will remain operational at subfreezing ambient
temperatures, follow the recommendations outlined below to
ensure adequate protection for the chilied water system.

1. Energize the chilled water piping heat tape at the fused
disconnect switch supplied by the installing contractor.
Verify that all exposed piping is adequately protected.

2. “Freeze-proof” the chilled water system by adding a
nonfreezing, low-temperature heat transfer fluid to the
chilled water. The solution used must be strong enough to
provide sufficient protection to prevent ice formation at

10 F below the lowest expected ambient temperature.

Follow the manufacturer's recommendations for installation
and testing procedures for any freeze-proofing fluid used.
Refer to Table 7 for evaporator liquid capacities.

Note: Use of an ethylene-giycol type fluid will reduce
system capacity. This factor must be considered during
system design. (See Figure 7).

Electrical Control

System

The controls used on CGA 10 and 15-ton units are
classifled either as “safety” controls or “operational”
controls. Brlef descriptions of the specific safety and
operating controls used in the CGA control schems are
provided in the following paragraphs.

Refer to the following control descriptions and to Tables 6
and BA for control settings, and to Figure 9 for control
locations.

Unit Safety Controls:
Low Pressure Cutout

_ (LPCO1, LPCO2)

These units are protected by low pressure cutouts that
open and stop compressor operation if the operating
pressure drops below 38.5 + 1 psig. The cutout automati-
cally resets when the pressure reaches 44.5 + 2 psig. The
LPCO is a Single Pole Double Throw (SPDT) device and if
it opens at low ambient start-up, it will energize Outdoor
Fan (ODF) relay, stopping the outdoor fan(s) while the
compressor remains energized through the Low Ambient
Start Timer {LAST).

(Low Leaving Solution Temperature Unlts)

The LPCO open and reset values are to be field adjusted
based on the ethylene glyco! concentration per the values
shown in Table 6A.



High Pressure Cutout
(HPCO1, HPCO2)

These units have high pressure cutouts that open and stop
compressor operation if the discharge pressure reaches
400 £ 10 psig. The cutout automatically ressts when
pressure drops to 250 + 15 psig.

Reset Relays (RR1, RR2)

If the unit is shut down by the low pressure cutout {or high
pressure cutout), the reset relay locks out the compressor
contactor (CC1, CC2). This prevents the system from
recycling until the condition that caused the low (or high)
pressure cutout to trip ls determined and corrected.

CAUTION: To prevent unit damage, do
not reset the control circult until

the cause of the safety lockout is
identifled and corrected.

To reset RR1 and RR2, open and raclose the unit discon-
nect switch.

Low Temperature Cutout {LTC)

The LTC is designed to protect the evaporator from freeze
damage in the event of a water temperature thermostat
(WTT} malfunction or restricted water flow. The LTC's
remote sensing bulb is mounted at the cutlet end of the
evaporator, where it monitors leaving waler iemperature.
lf—during normal unit operation—the Isaving chilled water
temperature falls to the trip point, the LTC will open to
interrupt compressor operation. (Manual reset is required).
{Low Leaving Solutlon Temperature Units)

The LTC open value is to be field adjusted based on the
ethylens glycol concentration per the values shown in
Table 6A.

Motor Overloads

These units have internal compressor and condenser fan
motor overloads. These overloads protect the motors from
overcutrent and overheating conditions and automatically
reset as soon as they cool sufficiently.

Unit Operational Controls:

Water Temperature
Thermostat (WTT)

System operation for 10 and 15-ton CGA units Is governed
by a two-stage water temperature thermostat (WTT). The
remote sensing bulb of this device is factory-installed in a
bulb well located on the evaporator water inlet; here, it
montitors the temperature of the water returning to the
evaporator. It has a control range of 5° F per stage, a
differential of 5.0 deg F between stages and a set point
range of -30 to + 100 deg F.

For an explanation on determining the WTT's setpoint and
a description of the WTT in operation refer the page 22.

Low Ambient Start Timer
(LAST1, LAST2)

When LAST1 or LAST2 energizes, the low pressure control
is bypassed for 4 minutes, this aliows time for suction
pressure to build sufficlently for the low pressure cutout
contacts to close.

Note: A low ambient start timer checkout procedure is
given on page 28 of this manual.

Hot Gas Bypass Timer, Solenoid
(HGBT, HGBS)

The hot gas bypass option ls factory Installed only, and is
used In a chilled water system to kesp the 1st stage
compressor on line and maintain suction pressure to a set
point during short no-load or light-load conditions. When
Water Temperature Thermostat (WTT) 1st stage opens,
24V power is supplied to the Compressor Contactor (CC1)
through Hot Gas Bypass Timer (HGBT) pins 1 and 4.
Power ls also applied from WTT-B to HGBT coil (fixed 30
minute time delay pick-up) and to the Hot Ges Bypass
Solencid (HGBS) through HGBT pins 8 and 5. If 1st stage
cooling remains satisfied for 30 minutes, HGBT coil will
energize and open HBGT pins 1 and 4 shutting down the
compressor. If there is a call for cooling during HGBP
mode, the unit will return to cooling mode.

The adjustable hot gas bypass valve Is factory set to
begin opaning at 70 psig.

Note: Hot gas bypass is available only on the lead
compressor circuit.

Anti-Short Cycle Timers
(ASCT1, ASCT2)

An anti-short cyole timer is provided in each compressor
control circuit to protect the compressors from starting too
frequently. This can ocour as a result of poor thermostat
control assoclated with light loads and water loops that are
too short. It can also occur because of sudden power
outages of short duration. Whenevar the contacts of the
water temperature thermostat (WTT)} open—or when there
is & momentary power outage—the anti-short cycle timer
will fock out compressor operation for 3 minutes.

Delay Between Compressors
(DBEC)

The delay between compressors prevents both compres-
sors from starting at the same time by delaying compressor
#2 for 30 seconds.



Unit Control System

Sequence of Operation

Refer to the unit wiring schematic pasted to the inside of
the contro! pane! cover when reviewing the control se-
quence described below. Refer to this legend for an
explanation of the acronyms used in this sequence.

CWFIR _____ Chilled Water Flow Interlock Relay
LPCO ___ Low Pressure Cutout

HPCO _—__ High Pressure Cutout

ASCT —— Anti-short Cycle Timer

CC _____ Compressor Contactor

LTC ___ Low Temperature Cutout

DBC Delay Between Compressors
WTT Water Temperature Thermostat
RR Reset Relay

CWPS _____ Chilled Water Pump Starter

10 Ton Operation

With unit fused disconnect switch closed, power is supplied
to the crankcase heaters, and the 24 V control circult.

Starting the chilled water pump closes the CWPS Aux
contacts and completes the flow switch.

When the entering water temperature (EWT) rises 5° F
above the WTT's setpoint, its first stage switch closes,
allowing power to pass through CWPS Aux contacts, the
flow switch, the LTC, the ASCT1, the RR1 contacts, the
LPCO1, and the HPCO1 to energize the CC1 coil. This
starts compressor #1 and the outdoor fan.

Single Phase Units Only

The single phase compressor requires a start capacitor and
a run capacitor to operate. When the CC1 coil energizes
and its normally-open contacts close, both the compressor
start capacitor {CS1) and the compressor run capacitor
{CR1) energize. CR1 remains energized as long as CC1 is
energized, but CS1 is dropped out of the circuit when
compressor start relay (CSR1) energizes and opens its
normally-closed contacts.

If the EWT rises 10°F above the WTT's sstpoint, its 2nd
stage switch closes, allowing power 1o pass through the
DBC switch, the ASCT2, the RR2 contacts, the LPCO2,
and the HPCO2 to energize the CC2 coil which starts
compressor #2.

21

15 Ton Operation

With unit fused disoonnect switoh closed, power is supplied
{0 the crankcass heaters, and the 24 V control circuit.

Starting the chilled water pump closes the CWPS Aux
contacts and completes the flow switch, allowing power to
pass through the LTC to energize the CWFIR.

When the entering water temperature (EWT) rises 5° above
the WTT's seipoint, its first stage swilch closes, allowing
power to pass through the CWFIR contacts, the ASCT1,
the RR1 contacts, the LPCO1, and the HPCO1 to energize
the CC1 ooll. This starts compreascr #1 and outdoor fan
.

if the EWT rises 10° F above the WTT's setpoint, ite 2nd
stage switch closes, aliowing power to pass through the
CWFIR contacts, the DBC switch, the ASCT2, the RR2
contacts, the LPCO2, and the HPCO2 o energize the CC2
coll, This starts compressor #2 and outdoor fan #2.



Determining the setpoint for the
Water Temperature Thermostat {(WTT)

To determine the WTT setpoint, divide the system design delta T
by two, and add that number to the desired average Leaving
Water Temperature (LWT avg.).

Equation: WTT setpoint = (Design A T = 2) + LWT avg.

After determining the WTT setpoint, check the minirnum LWT.
LWT min = WTT setpoint - Design A T.

CAUTION: To prevent the possibliity of ice forming In the
system loop, make sure that the minimum leaving water
temperature (LWT min) is not lower that 40 deg F. if the
(LWT min} Is lower than 40 deg F, add the appropriats
amount of sthylene giycol and adjust the safety control
settings as shown in Table 6A.

Example:

Design AT =10 deg F
Desired Average LWT = 45 deg F

WTT Setpoint = (10 +
= 50 deg F

2) + 45

LWT min = 50 - 10
=40 deg F

in this example, the WTT setpoint is 50 deg F, and the LWT min
is 40 deg F. Since the LWT min is not below 40 deg F, there is
no need to add ethylene glycol.

Water Temperature Themostat Operation

At start up, if the entering water temperature (EWT)
is less than 5 deg F above the WTT setpoint, the unit
will not run. When the EWT rises to 5§ deg F above
the WTT setpoint, its first stage switch closes,
enargizing compressor #1.

If the EWT continues to rise and reaches 10 deg F
above the WTT setpoint, its second stage switch
closes, energizing compressor #2.

When the cooling demand is met and the EWT drops
to 5 deg F above the WTT setpoint, its second stage
switch opens, dropping out compressor #2.

If the EWT continues to fall and reaches the WTT
setpoint, its first stage switch opens, dropping out
compressor #1.

A graphic representation of the above explanation is
shown in figure 8.

Figure 8 2 .
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Figure 9
Unit Control Panels
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Figure 10
Unit Refrigeration Schematic
for CGA120B Units
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Figure 11
Unit Refrigeration Schematic
for CGA180B Units
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Maintenance

Periodic Maintenance

Perform all of the Indicated maintenance procedures at the
intervals scheduled. This will prolong the life of the unit and
reduce the possibility of costly equipment failura.

Note: Use an “Operator's Log” (such as the one at the
back of this manual} to record a weekly operating condi-
tions history for the unit. This operating log can be a
valuable diagnostic tool for service personnel; by noticing
trends in operating conditions, the operator can ofien
foresee and prevent problem situations before they become
serious.

If the unit does not perform properly during any of these
maintenance inspections, consult the “Trouble Analysis”
section of this manual for possible causes and recom-
mended repairs.

Woeekly Maintenance

Once the unit has been operating for about 30 minutes and
the system has stabilized, check operating conditions and
complete the checkout procedure described below:

[1 Check suction and discharge pressures. (Refer to
“Checking Operating Conditions”".

{] Check the liquid line sight glasses/moisture indicators.
{Refer to “Checking Operating Conditions”}.

[} If operating pressures and sight glass/moisture indicator
conditions indicate a refrigerant shortage, measure system
superheat and system subcooling. {Refer to “Checking
Operating Conditions”).

[ ] If operating conditions indicate ar: overcharge, slowly
{to minimize oll loss) recover refrigerant at the liquid line
service valve.

Important Note:
Do Not release refrigerant to the atmospherei Refer to
general service bulletin MSCU-SB-1 (latest edition).

WARNING: TO PREVENT INJURY DUE TO
FROSTBITE, AVOID SKIN CONTACT WITH
REFRIGERANT.

[1 Inspect the entire system for unusuai conditions and
inspect coils for dirt and debris. If coils are dirty, clean
them. {Refer to *Coli Cleaning™).

Note: Use an operating log (such as the one at the end of
this manual) to record & weekly operating conditions history
for the unit. A compiete operating log is a valuable
diagnostic tool for service personnel.

Monthly Maintenance

[] Perform all weekly maintenance procedures.

[]1 Measure and record systern suparheat.

[ ] Measure and record system subcooling.

{] Open the unit disconnect switch; then manually rotate
the outdoor fans to ensure proper orifice clearance.

WARNING: MORE THAN ONE DISCONNECT
MAY BE REQUIRED TO DE-ENERGIZE UNIT
FOR SERVICING. REFER TO UNIT SCHE-
MATIC AND OPEN ALL ELECTRICAL DISCON-
NECTS TO PREVENT INJURY OR DEATH DUE
TO ELECTRICAL SHOCK.

{1 Inspect the fan mounting bolts for tightness.
i ] Check fan set screws for tightness.
Annual Maintenance

[1 Perform all weekly and monthly malntenance proce-
dures.

{] Have a qualified service technician check the setting
and function of each control and inspect the condition of ali
contactors and replace as necessary.

[1 if the chiller is not pipad to drain facilities, make sure
the drain is clear to carry away system water.

{] Drain water from evaporator and associated piping
systems. Inspect all piping components for leakage,
damage, etc. Clean out any in-line water strainers.

[1 Clean and repaint any corroded surfaces.
[1 Clean condenser coils. {Refer to “Coil Cleaning”).

{1 Inspect the expansion valve sensing bulbs for cleanli-
ness; clean if required. These sensing bulbs must make
good contact with the suction lines, and must be properly
insulated,

[1 Determine whether or not lubrication of the outdoor fan
motor bearings ls needed; lubricate bearings with & light-
welght oil (e.g., SAE-20 non-detergent or equivalent), if
necessary.

Note: CGA outdoor fan motor assemblies are perma-
nently lubricated and usually do not require additional oiling
unless the unit is installed in a “dirty” environment. Under
such conditions, lubricate the fan motor bearings after
every 10,000 hours of operation. Do not over- lubricate!

{] Clean condenser fans.

Maintenance Procedures

This section describes specific maintenance procedura(s)
which must be performed as a part of the normal mainte-
nance program for this unit. Be ceriain that electrical
power to the unit is disconnected before performing these
procedures.

WARNING: MORE THAN ONE DISCONNECT

SWITCH MAY BE REQUIRED TO DE-ENER-

GIZE UNIT FOR SERVICING. REFER TO UNIT
SCHEMATIC AND OPEN ALL ELECTRICAL
DISCONNECTS TO PREVENT INJURY OR
DEATH DUE T0 ELECTRICAL SHOCK.



Coll Cleaning

Clean the condenser refrigerant coil at feast once each
year (or more frequently if the unit is located in a “dirty”
environment) to help maintain proper unit operating
efficiency. Specific instructions for cleaning refrigerant coils
are outlined below. Follow these instructions as closely as
possible to avoid potential damage to the coils.

To clean the refrigerant coil, a soft brush and sprayer (i.e.,
either a garden pump-up type, or a high-pressure sprayer)
must be used. In addition, a high-quality detergent is
required; suggested brands include “SPREX A.C.”, “OAKITE
161", “OAKITE 166", and “CQILOX".

Note: Iif the detergent is strongly alkaline (i.e., has a pH
value greater than 8.5) after mixing, an inhibitor must be
added.

Cleaning Procedure:

1. Disconnect power to the unit.

WARNING: MORE THAN ONE DISCONNECT
SWITCH MAY BE REQUIRED TO DE-ENER-
GIZE UNIT FOR SERVICING. REFER TO UNIT
SCHEMATIC AND OPEN AND LOCK ALL
ELECTRICAL DISCONNECTS TO PREVENT
INJURY OR DEATH DUE TO ELECTRICAL
SHOCK.

2. Remove enough panels and components from the unit
o gain access to the condenser coils.

3. Protect all electrical devices such as motors and
controls from dust and water.

4, Straighten coil fins with a fin rake, if necessary.

5. Use a soft brush to remove loose dirt and debris from
both sides of the coil.

6. Mix the detergent with water according to the
manufacturer's instructions. To improve the cleansing
ability of the solution, heat it to a maximum of 150 F.

WARNING: SPRAYING COIL WITH A
SOLUTION HOTTER THAN 150 F MAY
CAUSE COIL TO BURST, RESULTING
IN POSSIBLE INJURY AND EQUIPMENT
DAMAGE.

7. Place the cleaning solution in the sprayer, Be sure to
follow these guidelines if a high-pressure sprayer is used:
(1) minimum nozzle spray angle is 15 degrees; (2) spray
solution at 90 degrees to the coll face; (3) keep sprayer
nozzle at least six inches from the coil; and, (4) sprayer
pressure must not exceed 600 psi.

8. Spray the leaving air side of the coil first; then spray
the entering air side of the coil. Allow the detergent-and-
water solution to stand on the coil for 5 minutes.

9. Rinse both sides of the coil with cool, clean water.

10. Inspect the condanser coll. |f it still appears to be
dirty, repeat Steps 7 and 8.

11. Remove protective covers installed in step 3.

12. Reinstall all unit components and panels; then restore
electrical power to the unit.

Cleaning the Evaporator

The chilled water system is a closed loop. It should not
accumulate a large amount of scale or sludge. If the chiiler
is fouled, first try to dislodge foreign material by
backflushing the system several times. If this does not
work, take a water sample from the evaporator and analyze
it. Determine treatment based on the findings.

CAUTION: Do not use and acldic type clean-
ing agent that will damage the internal evapo-
rator components.

Water Treatment

The use of untreated or improperly treated water in these
units may result In the formation of scale, erosion, corro-
sion, algae or slime. It is recommended that the services of
a qualified water treatment specialist be engaged to
determine what treatment, if any, is required. The Trane
Company assumes no responsibility for equipment failure
that results from the use of untreated or improperly treated
water.



Trouble
Analysis

Low Amblent
Start Timer {(LAST)
Checkout Procedure

To determine whether or not a low amblent start timer is
defective, follow these steps.

1. Remove power from the CGA unit by opening the supply
power fused disconnect switch,

2. Disabie both low pressure cutouts {(LPCO1 and LPCO2)
by disconnecting the wires from their number 1 terminals.
Tape the disconnected wires to pravent shorting.

3. Restore power to the system, energize compressor
number one and check how long It runs before cutting out.

4. Remove power from the system and disable compressor
number one. Tape any wires removed to prevent shorling.

5. Restore power to the system, energize compressor
number two and check how long it runs before cutling out.

6. Remove power from the system and re-connect the
wires removed from the low pressure cutouts in step two.
Re-connect the wires that disabled compressor number
one.

7. Restore power to the unit.

Concluslon: Compare the compressor run times verified
in steps 3 and 5 with the rated duration of the low ambient
start timers. (The rated duration times are usually stamped
on the timers or given in the unit literature). If the compres-
sor run times don't match the duration times of the low
ambient start timers, the timers are defective and must be
replaced.

Preliminary
Troubleshooting
Inspection

If operational difficulties are encountered, be sure to
perform these preliminary checks before referring to the
troubleshooting charts:

[ ] Check the water temperature thermostat (WTT) 1o
ensure that it le set correctly, receiving control power, and
“rnaking/breaking” at the proper intervals.

{] Verify that the unit Is recelving electrical supply power,
and that the fuses In the fused disconnect switch{es) and
main control panel are intact.

[ ] Check the evaporator for proper water supply, Check
the flow switch for proper operation, and take pressure
drop readings across the evaporator,

After completing the preliminary checks described above,
be sure to inspect the unit for other obvious causes of
trouble such as an excessively dirty condsnser coll, lesking
water connections, broken or disconnected wires, etc. |If
everything appears to be in order—but the unit stili falls to
operate properly—refer to the appropriate troubleshooting
chart and contact a qualified service technician.

Troubleshooting
Charts

The troubleshooting charts which follow are provided to
serve as an ald for ldentifying the cause of any system
malfunctions that may occur. Within each chart are three
columns: {1) the Symptom column describes the behavior
the unit is exhibiting; (2) the Probable Cause column
Identifies the most likely sources of the malfunction; and,
(3) the Recommended Action column describes the
suggested action for correcting the problem.

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

WARNING: TO AVOID INJURY OR DEATH
DUE TO ELECTRICAL SHOCK OR CONTACT
WITH MOVING PARTS, NEVER OPEN
ACCESS PANEL(S) TO INSPECT OR
SERVICE UNIT WITHOUT FIRST OPENING
UNIT DISCONNECT SWITCH(ES).



Symptom

A. Compressor nelther
starts nor hums.

Probable Cause Recommended Actlon

1. No power to unit. Check for the following:
a. Disconnect switch open.
b. Fuse(s) blown.

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

a. Defective thermostat,

b. Broken or improper
control wirlng.

¢. Blown control power
fuse.

Wait at least 3 minutes
for the anti-short cycle
timer to time out.

3. Anti-shert cycle
timer has not
timed out.

4. Unit locked out by
reset relay.

Check for the following:

a. Excessive discharge
pressure; see “Discharge
Pressure Too High.”

b. Defective high pressure
control.

¢. Low Charge; Low pressure
switch open.

d. Defective reset relay
contact.

5. Compresser contactor  Check for the following:
will not close.

a. Defective compressor

contactor.

b. Improper wiring,

¢. Reset relay open.

d. Low pressure control
open.
Cooling relay not
energized. Defective
relay; check thermostat
clrouit. See Probable
Cause #2 above,

o

6. Compressor winding
stat open.

See “Compressor Motor
Winding Stat Open”.

a. Check compressor amp
draw.

Symptom

B. Compressor hums,
but will not
start.

Probable Cause

1. Low voitage at
compressor.

2. Defective compressor.

3. Insufficient starting
Voltage (Single-Phase
Units Only)

Symptom

Recommended Action
Check for the following:

a. Single blown fuse,

b. Low line voltage.

¢. Defective compressor
contactor.

d. Loose wiring
connections.

Check for the following:
a. Open motor winding.

b. Excessive amp draw on
all phases.

Check for the following:

a. Defective start capacity
b. Defective Start Relay

C. 2nd stage compressor

fails to start.
Probable Cause

1. Time delay contacts
fail to close.

2. No call for cooling.

3. Unit locked out by
reset relay.

4, Compressor contactor
will not close.

Symptom

D. Compressor short
cycles.

Probable Cause

Recommended Action

Replace time delay relay.

Check for the following:
a. Defective thermostat.

b. Broken or improper
control wiring.

See Symptom A, Probable

Cause #4.

See Symptom A, Probable
Cause #5.

Recommended Action

{Continued on Next Page)



1. Intermittent contact
in control circuit.

Symptom

E. Compressor runs
continuously.

Probable Cause

1. Unit undersized for
load (cannot maintain
water temperature).

2. Thermostat setpoint
too low.

3. Defective thermostat
or control wiring.

4. Welded contacts on
compressor contactor.

5. Leaky valves in
compressor (indicated
by abnormally low
discharge and high
suction pressures).

6. Shortage of refrigerant
(indicated by reduced
capacity, high super-
heat, low subcooling,
and low suction
pressura).

Symptom

F. Compressor motor
winding stat open.

Probable Cause

1. Excessive load on
evaporator {indicated
by high supply water
temperature).

2. Lack of motor cooling
{(indicated by excessive
superheat).

Check for the following:

a. Defective relay
contacts.

b. Loose wiring
connections.

Recommended Action

Check for cause of
excassive ioad.

Readjust thermostat.

Replace thermostat.
Replacs or repair control
wiring.

Repair or replace
contactor.

Replace compressor.

Find and repair refrigerant
leak. Recharge system.

Recommended Action

Check for the following:

a. Excessive water tiow.
b. High return water
temperature.

Check for the following:

a. Improper axpansion valve
sefting.
b. Faulty expansion valve.
¢. Restriction in liquid
line.

3. Improper voltage at
COMpressor.

4. internal parts of
compressor damaged.

Symptom

Check for the following:

a. Low or imbalanced line
voltage.

b. Loose power wiring.

¢c. Defective compressor
contactor,

Replace compreasor.

G. Compressor Is nolsy.

Probable Cause

1. internal parts of
compressor damaged or
broken {compressor
knocks).

2. Liquid flocodback
(indicated by
abnormelly cold suction
line and ow superheat,

3. Liquid refrigerant in
compresasor at start-up
(indicated by
abnormally cold
compressor shell).

Symptom

H. System short of
capacity.

Probable Cause

1. Low refrigerant charge
{(indicated by high
superheat and low sub-
cooling).

2. Clogged filter drier
{indicated by tempera-
ture change in
refrigerant line thru
drier).

3. Incorrect expansion
valve setting.

4. Expansion valve stuck
or obstructed (l.e.,
high superheat and
high water temperature).

5. Low evaporator water
flow.

6. Noncondensibles in
system.

Recommended Action

Replace compressor.

Check and adjust
superheat.

Check crankcase heater.

Check for refrigerant
overcharge

Recommended Action

Add refrigerant.

Replace filter drier or
filter drier core.

Readjust expansion valve.

Repalr or replace
expansion valve,

Check strainers. Adjust
water flow.

Evacuate and recharge
system.



. Leaky valves in

compressor (i.e.,
operation at
abnormally high suction
and low discharge
pressures).

Symptom

I. Suction pressure

too low.

Probable Cause

1.

Shortage of refrigerant
{i.e., high superheat,
low subcooling).

. Thermostat set too low

{i.e., low discharge
pressure, low leaving
water temperature).

. Low water flow.

. Clogged filter drier.

. Expansion valve power

assembly has lost
charge.

. Obstructed expansion

valve {i.e., high
superheat).

Symptom

J. Suction pressure

too high.

Probable Cause

1.

Excessive cooling load
(i.e., high supply
water temperatures).

. Expansion valve over-

feeding (i.e., super-
heat too low, liquid

flooding to compressor).

. Suction valves broken

(l.e., noisy
compressor).

Replace compressor.

Recommended Action

Find and repair leak;
recharge system.

Readjust thermostat.

Check for clogged
strainers and incorrect
balancing valve settings.

Check for frost on filter
drier. Replace if needed.

Repair or replace expansion
valve power head assembly.

Clean or replace valve.

Recommended Action

See Symptom E.

Adjust superheat setting;
verify that remote bulb is
property attached to
suction line.

Replace compressor.

A

Symptom

K. Discharge pressure
too low.

Probable Cause

1. Shortage of refrigerant
(i.e., low subcooling,
high superheat, bubbles
in sight glass).

2. Broken or leaky
compressor discharge
valves.

3. Defective low pressure
switch.

4. Unit running below
minimum operating
ambient.

Symptom

L. Discharge pressure
too High.

Probable Cause

1. Too little or too warm
condenser air; airflow
restricted.

2. Air or noncondensible
gas in system (i.e.,
exceptionally hot
condenser).

3. Refrigerant overcharge
(i.e., high subcooling,
low superheat, high
suction pressure).

4, Excessive system load.

5. Defective condenser fan
or fan pressure control
(i.e., 1 fan off, high
condenser pressure).

Recommended Actlon

Find and repair leak;
recharge system.

Replace compressor.

Replace defective control.

Provide adequate head
pressure controls, or an
ambient lockout switch.

Recommended Action

Clean coil; check fans and
motors for proper function.

Evacuate and recharge
system,

Recover excess refrigerant.

Reduce load.

Repair or replace switch.



_Operator’s Maintenance Log

Refrigerant Conditions Operating Pressures {Psig) Water Temps {F)

Comprassor #1 Compressor #2 Compressor #1  Compressor #2 Evaporator Qutdoor
Date  SubCooling SuperHeat SubCooling SuperHeat Suct. Disch. Suct. Disch.  Inlet  Outlet  Ambient (F)

Note: Perform each inspection annually with the unit operating and stabilized.

For further information on this product or other Trane products, refer to the *Trane Saervice Literature Catalog,

ordering number 10X-IOM-1. This catalog contains fistings and prices for &ll service fiterature soid by Trane.

Tha cainiog may be ordered by sending a $25.00 check to: The Trane Company, Service Literature Sales, 3800 Pamme!
Creek Road, La Crosse W! 54601,

RSS/PM P.L(C)
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TRANE

Wiring

CGA-W-2A

Library Service Literature
Product Section Refrigeration
Product Recip. Liquid Chillers - A/C Cold Generators
Model CGA
Literature Type Unit Wiring
Sequence 2A
Date March 1983
File No. SV-RF-CG-CGA-W-2A-3/93
Supersedes CGA-W-2-9/92

10 and 15 ton
Air-Cooled ®
Cold Generators

Models
CGA120B

CGA 180 B _ _

(Model # Digit 11 is "B")

Since the Trane Company has a policy of continuous product improvement, it reserves the right to change specifications
and design without notice. The installation and servicing of the equipment referred 1o in this booklet should be done by

qualified, experienced technicians.




CGA 120B and 180B
Unit Wiring Manual

Table of Contents

02 Literature Change History
03 Model Number Description

04 CGA120B1 (208-230V/60/1) Schematic
06 CGA120B1 (208-230V/60/1) Connection

08 CGA120B3 (208-230V/60/3) Schematic
10 CGA120B3 (208-230V/60/3) Connection

12 CGA120B4 (460V/60/3) Schematic
CGA120BW (575V/60/3) Schematic

14 CGA120B4 (460V/60/3) Connection
CGA120BW (575V/60/3) Connection

16 CGA180B3 (208-230V/60/3) Schematic
18 CGA180B3 (208-230V/60/3) Connection

20 CGA180B4 (460V/60/3) Schematic
CGA180BW (575V/60/3) Schematic

22 CGA180B4 (460V/60/3) Connection
CGA180BW (575V/60/3) Connection

Literéture Change History

CGA-W-2 (September 1992)
Original issue of manual; provides typical field and
control panel connection diagrams and electrical

schematics for 10 and 15 ton CGA units of "B" design.

(See digit 11 of the unit model number.)

CGA-W-2A (March 1993)
Revised Manual to include TCM changes.

The Trane Company

La Crosse, W! 54601-7599
Printed in U.S.A.

American Standard Inc. 1993

Wamings and Cautions

Notice that Warnings and Cautions appear at appro-
priate intervals throughout this manual.

Wamings are provided to alert installing contractors
and operating or service personnel to potential
hazards that could result in personal injury or death,
while Cautions are intended to alert personnel to
conditions, that couid result in equipment damage.

Your personal safety and the proper operation of this
system depend upon the strict observance of these
precautions.




Model Number
Description

All standard Trane products are identified by a
multiple-character model number that precisely
identifies a particular type of unit. An explanation of
the alphanumeric identification codes used for CGA
units is provided on this page. lts use will enable the
ownerfoperator, installing contractors, and service
engineers to define the operation, components and
options for any specific unit.

C GA 120 B 3 0 0 B
1 23 456 7 8 9 10 11
Digits 1,2,3
Unit Model

CGA = Cold Generator

Digits 4,5,6
Nominal Capacity
120 = 10 Tons
180 = 15 Tons

Digit 7

Form or Configuration

(Number of Refrigerant Circuits/
Number of Com,

B = 2 Ref. Ckts/ 2 Comprs.

Digit 8

Voltage

1 = 208-230V/60Hz/1 *
3 = 208-230V/60Hz/3
4 = 460V/60Hz/3

W = 575V/60Hz/3

D = 380-415V/50Hz/3

* = Not Available on CGA180 Units

Digit 9
Factory Instalied Options
O = No Options
H = Hot Gas Bypass
G = Chromate Coil
K = Hot Gas Bypass
and Chromate Coil

Digit 10

Expansion Valve

O = Standard Expansion Vaive

V = Low Leaving Water Temp
Expansion Valve

Digit 11
Major Design Change
B

Digit 12
Service Digit/Minor Design Change
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Figure 2

CGA120B1 (Continued on
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HOT GAS BYPASS ALTERNATE CONSTRUCTION INCLUDES HGBT, HGBS AND
ASSOCIATED WIRING (FACTORY INSTALLED ONLY}.

FIELD INSTALLED ELAPSED TIME METER AND START COUNTER ACCESSORIES.

FIELD INSTALLED INTEGRATED COMFORT SYSTEM INTERFACE ACCESSORY. REMOVE
JUMPERS BETWEEN LTB1-9 & LTB1-10 AND LTB1-11 & LTB1-12 WHEN INSTALLED.

CONNECT IONS SHOWN ARE FOR 230V OPERATION. WHEN 208V OPERATION 1S REQUIRED,
SWITCH RED AND ORANGE TRANSFORMER LEADS AROUND AT TRANSFORMER TNS1.
“TNS1 RED WIRE LEAD TO AVOID ACCEDENTLY SHORTING.
WIRE 1J{RD} FROM TERMINAL 230V TO TERMINAL 208V.

A WARNING

DISCONNECT ELECTRIC POWER
SUPPLY BEFORE SERVICING TO
PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK.

AVERT I SSEMENT

DEBRANCHER DU CIRCUIT
D'ALIMENTATION ELECTRIGUE
AVANT L'ENTRETIEN POUR EVIiTER
BLESSURE OU MORT PAR
ELECTROCUTION.

U
E

A CAUTION

USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE .
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING.

ATTENT ION

TILISER SEULEMENT DES CONDUCTEURS
N CUIVRE POUR EVITER D'ENDOMMAGER
L "EQUIPMENT. LES BORNES NE SONT
PAS PREVUES POUR AUTRES TYPES
DE FILS CONDUCTEURS.

PRINTED FROM 21D757106P03
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AND LYBA-VE & 12

ICAIES A NORMALLY
[

CLOSED
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Figure 4

CGA120B3 (Continued on
. .
(208-230V/60/3) Connection Diagram next page)
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(Continued from
previous page)
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NOTES:
LPCO1 LPCOZ
HOT GAS BYPASS ALTERNATE CONSTRUCTION INCLUDES HGBT, HGBS AND
1 O——45BiYL) 1 O 54B(YL) <::] ASSOCIATED WIRING (FACTORY INSTALLED ONLY) .
2 O FIELD INSTALLED POWER SUPPLY MONITOR ACCESSORY. REMOVE JUMPER BETWEEN
O~ 36ALBR) 2o ] LTB1—7 AND LTB1-B WHEN INSTALLED.
4 O—55A1BK 4 O-—57AlBK) {3} FIELD INSTALLED ELAPSED TIME METERS AND START COUNTER ACCESSORIES.
4] FIELD INSTALLED INTEGRATED COMFORT SYSTEM INTERFACE ACCESSORY. REMOVE
JUMPERS BETWEEN LTB1-8 & LTBi~10 AND LTB1-11 & LTB1-12 WHEN INSTALLED.
(5] CONNECTIONS SHOWN ARE FOR 230V OPERATION. WHEN 208Y OPERATION |S REQUIRED,
TOM SWITCH RED AND ORANGE TRANSFORMER LEADS ARQUND AT TRANSFORMER TNS|.
s 83 INS1 RED WIRE LEAD TO AVO:D ACCEDENTLY SHORTING. AT TRANSFORMER TNS2, SWITCH
WIRE 1J{RD} FROM TERMINAL 230V TO TERMINAL 208V.
2BA(RD 1H 31A(BR)
27A(BL 2H-32A0YL)
SH- 33A(0R)
AH-34A(BK)
5H-29A18K)
[6H- 30AIWH)
182 185
1 1
. o] - /A WARNING 2 CAUT ION
CLEAR | = 3 30A(YL) DISCONNECT ELECTRIC POWER USE COPPER CONDUCTORS ONLY
Lews | BLACK | I SUPPLY BEFORE SERVICING TO TO PREVENT EGUIPMENT DAMAGE .
aErR | 4 PREVENT INJURY OR DEATH UNIT TERMINALS ARE NOT DESIGNED
£ows | Aok [ 5 DUE TO ELECTRICAL SHOCK. TO ACCEPT ANY OTHER WiRING.
- 3 3
zl 7 AVERT I SSEMENT ATTENTION
B &H-488(BR) DEBRANCHER DU CIRCUIT UTILISER SEULEMENT DES CONDUCTEURS
= St 52A0vL) D'ALIMENTAT ION ELECTRIQUE }EN CUIVRE POUR EVITER D'ENDOMMAGER
Ely AVANT L'ENTRETIEN POUR EVITER] L'EQUIPMENT. LES BORNES NE SONT
BLESSURE OU MORT PAR PAS PREVUES POUR AUTRES TYPES
CE FILS CONDUCTEURS.

ELECTROCUTION.
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ROTES:
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ALL UTILITIES TURNED AND AFTER
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POINTING UPWARD mnlcn:s A
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Figure 6

CGA120B4 (460V/60/3) and (Continued on
CGA120BW (575V/60/3) Connection Diagram next page)
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(Continued from
previous page)
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@ HOT GAS BYPASS ALTERNATE CONSTRUCTION INCLUDES HGBT, HGBS AND
ASSOCIATED WIRING {FACTORY INSTALLED ONLY).
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_ 35€ | | 208 356 _ | 2a¢ 318 338
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»
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1 1 + + —BLUE —BLUE (or1 |02 R R0
1C 2 3c 27A 28A
tRD} (BL1 {BK) {BL) (RD)
P
Y
) NOTES:
LPCO1 LPCO2

@ FIELD INSTALLED POWER SUPPLY MONITOR ACCESSORY. REMOVE JUMPER BETWEEN
LTB1-7 AND LTB1-B WHEN INSTALLED.

@ FIELD INSTALLED ELAPSED TIME METER AND START COUNTER ACCESSORIES.

(4] FIELD INSTALLED INTEGRATED COMFORT SYSTEM INTERFACE ACCESSORY. REMOVE
JUMPERS BETWEEN LTB1-9 & LTB1—10 AND LTB1—11 & LTB1-12 WHEN INSTALLED.

5] THIS ACCESSORY NOT AVAILABLE FOR 3B0-415V./50 HZ./3 PHASE UNIT APPLICATION.

-3BA(OR}
| 39A(YL)

488 (BR)
—52A0YL)

[0 orfen[ S T[]

A WARNING

DISCONNECT ELECTRIC POWER
SUPPLY BEFORE SERVICING TO
PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK.

AYERTISSEMENT

EBRANCHER DU CiRCUIT
DAL IMENTATION ELECTRIQUE
AVANT L'ENTRETIEN POUR EVITER
BLESSURE OU MORT PAR
ELECTROCUT {ON.

A CAUT ION

USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE.
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING.

ATTENTION

UTILISER SEULEMENT DES CONDUCTEURS
EN CUIVRE POUR EVITER D’'ENDOMMAGER
L'EQUIPMENT. LES BORNES NE SONT
PAS PREVUES POUR AUTRES TYPES
DE FILS CONDUCTEURS.
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— SCHEMATIC_DCSIGRATE THE LOCAT ION OF
ONTACTS BY LINE AN’ UNDERL tHED
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Figure 8
CGA180B3

(Continued on

HTTB

(208-230V/60/3) Connection Diagram next page)
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(Continued from
previous page)

3
Y
—|Nimiw|jn]wo
m mi>{olm
1 2
o LLI1IY
mm<<Ls
¥ 1 << MMM
| 298 40A FU a 9>
| IYL)  (GR}
| N .
A
S1BCYL) :
BLACK———d =
3LACK e,
10DM2) {HPCO2) s 1, o
| {BK)
| 8a 28
a § tBLY —|° €02 o1—ip,
“ a3 7A.B 18.E.
T 17 {RD) | ° o+—G,d
z ol 36M {RD)
51 o {BL)
-~ = 4380YL)
e X BLACK —————
< = (HPCOT) 6AB_ | o :(53,():.0
§ é (BK) ] K
5A 2A.C
gLy —1°  CET o1 i@l;
4A,B 3A.C.D
= — Ly
36g ,M_tRD? ST (RD)
1% —
%rﬁ% EQUIPMENT
93 UND
wor  a <8
[+] Q Q
HTB
3A.B 2A,B 1A,8
tek) (BL1 (RD)
ASCTH LAST2 LASTY
STAIBKY, (o7 55A(8K),

42A,.8(8K) 101
368,D(BL}—{002

41A,.B(0R)103

BLACK(HPCO02)
54A,.B(YL)Jo02

BLACK(HPCO1§ 11
45A,8(YL) {02

4 O1—-57A{BK)

T T2

JUMPERS BETWEEN LT81-9 & LTB1—10 AND LTB1-11 & LTB1—12 WHEN INSTALLED.

36R(BLI—03 36G(BL) 403
d
L3
NOTES:
BROWN 3] HOT GAS BYPASS ALTERNATE CONSTRUCTION INCLUDES HGBT, HGBS AND ASSQCIATED
WIRING.~(FACTORY INSTALLED ONLY)
? PURPLE 2] FIELD INSTALLED POWER SUPPLY MONITOR ACCESSORY. REMOVE JUMPER
LPCO2 BLACK BETWEEN LTB1-7 AND LTB1--8 WHEN INSTALLED.
1 o)-54B0YL) 3] FIELD INSTALLED ELAPSED TIME METER/ STARTS COUNTER ACCESSORY.
2 o4-5BA(BR) CPR2 <_T_] FIELD INSTALLED INTEGRATED COMFORT SYSTEM !NTERFACE ACCESSORY. REMOVE

BLACK

BLACK

74 I3 aa
(RD} T aL)

CONNECT IONS SHOWN ARE FOR 230V OPERAT!ON. WHEN 208V OPERATION 1S REQUIRED,
REMOVE WIRE 11A(BK) FROM FTBI—D AND CONNECT TO FTB1-B AND REMOVE WIRE 13A18X)
FROM FTB2-D AND CONNECT TO FTB2-B.

AT TRANSFORMER TNS1, SWITCH RED AND ORANGE TRANSFORMER LEADS AROUND.

INSULATE TNS1 RED WIRE LEAD TO AVOID ACCIDENTLY SHORTING. AT TRANSFORMER
TNS2, SWITCH WIRE 1J{RD} FROM TERMINAL 230V TO TERMINAL 20BV.

A WARNING

DISCONNECT ELECTRIC POWER
SUPPLY BEFORE SERVICING TO
PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK.

AVERT I SSEMENT

DEBRANCHER DU CIRCUIT
D °AL IMENTATION ELECTRIGUE
AVANT L'ENTRETIEN POuR EVITER
BLESSURE OU MORT PAR
ELECTROCUTION.

A CAUTION

USE COPFER CONDUCTORS ONLY

TO PREVENT EQUIPMENT DAMAGE .
UNIT TERMINALS ARE NOT DESIGNED

O ACCEPT ANY OTHER WIRING.

ATTENT ION

UTILISER SEULEMENT DES CONDUCTEURS
EN CUIVRE POUR EVITER D'ENDOMMAGER
L'EQUIPMENT. LES BCRNES NE SONT
PAS PREVUES POUR AUTRES TYPES
DE FILS CONDUCTEURS.
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NOTES:

~

“

DTS STUETHISE WOTED, ALL SWITCHES anr

HUTOORN HAS QCCURREL

QASHED LINES INDICATE RECOW/ENDID £

WIRING 6 OTHERS, DASHID LINE ENCLOSURES

QUTLIES INDICATE

COMPONERTE PROVIGED BY THE F

LINE ENGLOSURES INOICATE An(u e
UCT [DN CIRCUITRY OR AVAILABLE F1ELD

INSYALLED Acc[ssoulzs SOL1D L INE INDICATES

NG BY TRANE

NUMBERS ALONG THE RIGHT SHIE OF A3

SCHEMATIC DESIGHATE The LoGKT 10N

EONTACTS BY NOUBER AN unnm wen

R TWOICATES A NORMALLY O

CONT AN OPEN_ AR 5" oL on: T
LA TiBICIES

L&D CONTACT WHICK BEGINS TIMING WhiEn

FOR CANADIAR INSTALLATIDN {ESA} ONL:
LOCAL IKSPECTION AUTHORITIES kv REQ IRE
SINGLI SOURCE DISCONNECT ING MEANS

UHEN BONER SUPPLY MONITOR 18 INSTALLED,
REMOVE JUMPER BETWEEN LTB1-7 &
L8}

WHEN 165 INTERFACE Acoessomy 15 INSTALLED.
RAFWOVE JUMPERS BETWEER LTR1-9 & L1681
AND LTBV-11 & 12,

ALL THREE PHASE MOTORS SUPPLIED WITH THE
NI ARE PROTFCIED UKDER PRIMARY SINGLE
PMASE FAILURE CONDIT FONS.

LOW YOLTAGE WIRING KUST BE 18 AWG WINIMUY.

JCCESSORIES ARE NOT AVAILABLE FOR 380~
413V/90 HZ/38 -~ (WHERF. NGTED)

ALTERNATE CONSTRUCTION. FACTORY INSTALLED

AGCESSORY: FIELD INSTALLED ONLY.

TCH 15 NOT INCLUDED IN THE 1CS INTERFACE
ACCESSORY.

WIRE COLOR OLS IGNAT IDR
| WIRE COLOR
ABBR] COLOR |ABRR| CoLom

6K | BLACK | G | omance
BL | BLUE | Ro | weD
BR | BROWN | Wi | WHITC

GR | GREEN | YL | veLtow
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Figure 10

CGA180B4 (460V/60/3) and

(Continued on

CGA180BW (575V/60/3) Connection Diagram next page)
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NOTES :
BROWN (7] HOT GAS BYPASS ALTERNATE CONSTRUCTION INCLUDES HGBT. HGBS AND ASSOCIATED
GR WIRING.—{FACTORY INSTALLED ONLY
0 d PURPLE
2] FIELD_INSTALLED POWER SUPPLY MONITOR ACCESSORY. REMOVE JUMPER BETWEEN
LPCO2 BLACK LTB1=7 AND LTB1-8 WHEN INSTALLED.
o—}— 54BlYL) .
! 3] FIELD INSTALLED ELAPSED TIME METER/ STARTS COUNTER ACCESSORY.
CPR2 G
&

4 L~ 57A1BK)
A 13 g
(RD] (BL1
BLACK
BLACK

FIELD INSTALLED INTEGRATED COMFORT SYSTEM INTERFACE ACCESSORY. REMOVE
JUMPERS BETWEEN LTB1-8 & LTB1-10 AND LTB1-11 & LTB1-12 WHEN INSTALLED.

THIS ACCESSORY NOT AVAILABLE FO® 200-215V/50 HZ/® BH UN'T

APPLICAT!ON.

A WARNING

DISCONNECT ELECTRIC POWER
SUPPLY BEFORE SERVICING TO
PREVENT INJURY OR DEATH
DUE TO ELECTRICAL SHOCK.

AVERT ISSEMENT

DEBRANCHER DU CIRCUIT
D'ALIMENTATION ELECTRIQUE
AVANT L "ENTRETIEN POUR EVITER
BLESSURE QU MORT PAR
ELECTROCUTION.

A CAUT ION

USE COPPER CONDJUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE.
UNIT TERMINALS ARE NOT DESIGNED
TO ACCEPT ANY OTHER WIRING.

ATTENTION

UTILISER SEULEMENT DES CONDUCTEURS
EN CUIVRE POUR EVIYER D ENDMAGER
L'EQUIPMENT. LES S NE SONT
PAS PREVUES POUR AUTRES TYPES
DE FILS CONDUCTEURS.
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For further information on this T%roductor other Trane products, refer to the "Trane Service Literature Catalog",
ordering number IDX-IOM-1. This catalog contains listings and prices for all service literature sold by Trane,
The catalog may be ordered by sending a $35.00 check to: The Trane Company, Service Literature Sales,
3600 Pammel Creek Road, La Crosse Wi 54601
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