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About the Manual & Unit

Literature Change History

CGAE-IN-2 (July 1996)

Original issue of manual, providing installation and opera-
tional information for CGAE-C20 through G680 Ton air-
cooled Cold Generators® with “B" and later design se-
quence.

A bag containing the unit wiring diagrams, installation
manual, and operation/maintenance manua! is provided in
the control panel. Be sure to read this literature bafore in-
stalling and operating the unit.

Installation Checklist

A “Checldist” is provided at the end of the “Installation” sec-
tion in this manual. Use the checklist to verify that all neces-
sary installation and pre-start procedures have been com-
pleted before starting the equipment. Do not use the check-
list as a subsiitute for reading the detailed information con-
tained in this manual.

Warnings and Cautions

"Cautions” are designed to alert parsonnel that equipment
damage could occur if specific instructions are not followed.

"Warnings" are provided to alert installing contractors, op-

aralors, and service personnel of polential hazards that
could resuft in personal injury or death.

Figure 1
Ship With items & Typical Exterior Components

(CGAE 60 Ton Unit Illustrated)
Condenser Fan

Unit Description

Trane 20 though 60 Ton CGAE Air-Cooled Cold Generators
are equipped with manifolded scroll compressors. Each
manifolded pair of compressors Is piped in parallel and uti-
lizes a passive oil management system to maintain proper
compressor oil level.

Before shipment, each unit is leak tested, dehydrated,
charged with refrigerant and refrigerant oil, and run tested
for proper control operation. A liquid line solenoid valve, fil-
ter drier, sight glass, thermostatic expansion valve, and ser-
vice valves (liquid and discharge) are provided on each cir-
cuit.

Standard controls for these units is a microcomputer (UCM)
that governs unit operation in response to chilled water tem-
perature leaving the evaporator. The slages of capacity
control for these units is achieved by starting and stopping
the compressors.

The shell-and-tubse type evaporator is manufactured in ac-
cordance with ASME standards. Each evaporator is fully in-
sulated and equipped with a drain connection. The chilled
water ltl:mperalure sensor is kocated on the evaporator wa-
ter outlet.

Field installed items such as isolators, pressure gauges, re-
mole display panel, zone sensor, flow switch, or low ambi-
ent lockout T-stat are secured in the unit in the locations
shown in Figure 1.

Overall unit dimensional data and solution connaclion sizes
and locations are illustrated in Figure 2.

"Shipwith" Items
(Field Installed)

Control Panel Compressors

Chiller Barrel
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About the Manual & Unit (Continued)

Unit Inspection
As soon as the unit arrives at the Job site

[ 1 Verify that the nameplate data matches the data on the
sales order and bill of lading (including electrical data).

[ Visually inspect the exterior of the unit, including the roof,
for signs of shipping damage.

[ ] Check for material shortages. Figure 1 illustrates whera
the “ship-with” items are located.

If the job site inspection of the unit reveals damage or mate-
rial shortages,
OGN 13 arng ) B age on tne piit O
i Do not install a damaged unit without
the appropriate Trane sales representative’s approvall

[ ] Visually inspect the intemal components for shipping
damage as soon as after delivery, before it is
stored. Concealed damage must be reporied within 15
days.

[ ] If concealed damage Is discovered, stop unpacking the
shipment. Do not remove damaged material from the re-
ceiving location. Take photos of the damage, if possible.
The owner must provide reasonable evidence that the
damage did not occur after delivery.

[ ] Notify the carrier's terminal of damage immediately by
phone and by mail. Request an immediate joint inspec-
tion of the damage by the camier and the consignee.
Do not repair the unit until damage is inspected by the
carrier's representative.

[ ] Remove the protective plastic coverings that shipped
over the compressors.

Drainage

Locale a large-capacity drain near the unit for system drain-
age during shutdown or repair. A 3/4-inch NPT drain con-
ngctlon is provided at the leaving chilled water end of the
chiller.

Table 1
Unit Clearance

Location and Clearances

Select a location for the unit where air will flow, without ob-
struction, through the coil and upward from the fan dis-
charge.

Caution: To prevent coll starvation, do nof locale
the unit under any type of overhanging obstruction.

Do not place the unit near any obstruction which may hinder
the condenser airflow. Refer to Table 1 for the minimum
condenser clearances for; single or multiple unit installa-
tions & pit or well installations.

Foundation

Ground Level Applications

Elevale the unit above the snow line. Provide concrete foot-
ings at each support location or a slab foundation for sup-
port. Refer to Table 2 for the operating & point loading
weights when constructing the footing foundation.

Install isolators, if desired, or hold down bolts in the footings
or slab to anchor the unit. Refer to the *Chilier Isolation”
saction for spring or rubber isolator installation instructions.

Rooftop Applications
Ensure the roof is strong enough to support the unit. Refer
to Table 2 for the unit operating weights.

To minimize the transmission of vibrations into the building,
use isolators. Anchor the unit to the roof with hold-down
bolts or isolators. Follow the instructions under "Chiller Isa-
lation” for proper isolator placement and installation.

Check with a roofing contractor for proper waterproofing
procedures.

20 40" 60" 120 | 521

25 40 60 120" 58 | 120
30 40 60" 12'0" g1 | 120
40 40" 60" 120" g1 | 120
50 40" 60" 120° g1t | 120
60 40 60 12.0° g1n | 120

*Includes unit sides not affected by entering airflow.

4



Chiller Instaliation (Continued)

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 mounting isolators
at each mounting focation. Refer to “Neoprene Isolators”
or “Spring Isolators”,

Neoprene Isolators

install the neoprene isolators at each unit mounting (load)
point using the following procedure:

Refer to Figure 2 for the unit point loading locations
and dimensions. Refer to Tabla 2 for the unit operating
weights and point loading weights.

AAWARNING: uss soiid type biocks,

Le. 4" X 4" wood blocks or similar material to
prevent collapsing. Keep hands and other body
limbs clear of elevated base rail while installing

{solators to prevent personal injury.

Figure 4
Typical Neoprene Isolator Selection & Location

1. Elavate the unit (one side at a tima) 1o allow access 1o
the base rail mounting holes.

2. Align the mounting holes in the base rail of the unit with
the holes in the top of the appropriate isolator. Refer to
Figure 4 for the appropriate isofator for each load point.

3. Instalt a 1/2" NC bot (field supplied) through the base rall
of the unit into the threaded bolt hole of the isclator. Posi-
tion the isolator to allow access to the mounting holes in
the base of the isolator, then tighten securely.

4. Lower the unit and isolator onto the mounting surface.
The maximum isolator deflection should be approxi-
mately 1/4 inch,

5. Secure the isolator to the mounting surface using the
base holes in the isolator.

6. Level the unit carefully. Refer to the “Leveling the Unit"
section below.

7. After the unit is level, tighten the isolator base mounting
bolts to secure them to the mounting surface.

1. Mounting locations above (1 through 6) comelale with the mounting locations shown In Figure 2.
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Chiller Installation {Continued)
Leveling the Unit Water Access Holes

Before tightening the mounting bolts, leve! the unit carefully.  These units have water access panels that contain perfo-

Use the unit base rail as a reference. Level the unit to within rated “circles” ard panel separations. (See Figure 7). Re-
1/4 inch over lts entire length. Use shims if adjustable Isola- moving these “circles” provides piping access to the chiller
tors are not used. Unit mounting locations and dimensions barrel. Each panet contains one or two perforated “circles™,

are shown in Figure 2. Refer to Table 2 for the unit operat- but only one is to be removed per panel. Therelore, follow
ing weights and point loading weights. these steps 1o ensure proper panel modification.
Shipping Fasteners 1. Refer to Figure 7 and mark an “X" on the outer perforated

“circle” in each water access panel. (These are aligned

Removing Compressor Assambly Shipping Hardware with the water inlet and outlet piping on the chiller barrel).

Each manifolded compressor assembly is rigidly bolted to a

mounting rail assembly. The rail assembly sets on four (4) 2. Remove all the screws located below the perforation of

rubber isolators, The assembly is held in place by isolator both panels. Do not remove any screws above the perfo-
bolts and two shipping braces that secure each mounting ration.
rail assembly to the unit's base rail. To locate and remove 3, Break both panels at the perforation by grasping them
:rrzc sgé%;:iang hardware, refer to Figure 6 and the following noar the boitom and barding with @ and forth mo-
' tion.

1. Remove the four anchor bolts (2 front and 2 rear), used

to secure the shipping brace to the unit's base rail (Two AWARNING: Shatp edges result when

assemblies on 40 through 60 Ton units). sheet metal Is cut or broken. Use exireme cautlon

when handling the modifled water access panels.

2. Raemove the three sell-tapping screws that secure each

shipping brace to the comp;;%sor mounting rails. 4. Remove the resulting “half-moon® sections that were

marked with an “X".

3. Remove and discard the two 30-1/2" long shipping _
bracas for each assembly. imporiant! Remove only the "half-moon” sections
that were marked with an “X".

4. Remove the four isolator bolts located in the compressor
plates 2 8 : 3 8 SamMea ocsH CIrevs

fo "Isolator Bolts™ detail in Figure 6.

5. Ensure that the comprassor rail assembly is free 1o move
on the rubber isolators.

Figure 6
Scroll Compressor Shipping Hardware

Lower Isolator
Body

Compressor Mounting
Rails (2)

Isolator Bolts
{4 per Assembly)

Wapher / Compressor Bage Plate
Self—Tagping Screws

Compresgor Mounting g {3 per brace)
Raila (2) - ele? R Anchor Bolis
\ (2 per brace)
Em(;er Isclator __ /
ody Shipping Brace
T~ 3 — (Frgr‘:t gnd Rear)

Unil Basge Rail
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Chiller Installation (Continued)

5. For 50 and &0 Ton units, an additional perforated section
in the upright brace behind the access panels must be
removed. Break this piece out with pliers and discard.

6. Apply edge protactor to the upper and lower portions of
both panels along the entire length of the broken perfora-
tion as shown in Figure 8. (The edge protector is faclory
provided, and is secured to the chiller barrel foot).

7. Reinstall the lower halves of the water access panels and
secure them with the screws that were removed in step
two,

Note: The gap between the insulaled pipe and the
access holes must not exceed 1/2 Inch. (Refer to
Figure 9).

Figure 8
Edge Protector Installation

Edge Protector

Figure 9
Clearance Requirements Around Water Piping

Pipe Insulation

Water Pipe

Perforated Accegs Hole

Note: 1/2" Maximum Clearance
Between Access Hole and Pipe
Insulation
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Chilled Water Plping

Evaporator water inlet and outlet types, sizes and locations
are shown in Figure 2. Figure 10 illustrates the typical water
piping components. Refer 1o this illustration while following
the discussion on the various piping components.

Isolate the water pumps from the system to avold vibration
transmission. To minimize heat gain and prevent condensa-
tion, insulate all water piping. Use a pipa sealant or teflon
tape on all threaded connections.

Alr Vents

A vent port is lccated on top of the chiller near the return
end. Additional vents must be installed at high points in the
piping system to facilitate air purging during the filling pro-
cess.

Pressure Gauges
Install pressure gauge(s) 1o monitor the entering and leav-
ing chilled water prossure.

Caution: To prevent evaporalor damage, do not
exceed 150 psig evaporator pressure.

Shutoff Valves

Provide shutoff valves in the "Supply” and "Retum” pipe
near the chiller so the gauga(s), thermostats, sensors,
strainer, etc., can be isolated during service.

Pipe Unions

Use pipe unions to simplify disassembly for system service.
Use vibration eliminators to prevent transmitting vibrations
through the water lines.

Thermomelers
Install thermometers in the lines to monitor the evaporator
entering and leaving water temperatures.

Balancing Vaives
Install a bajancing cock (valve) in the leaving water line. it
will be used to establish a balanced flow.

Note: Both the entering and leaving water lines
should have shtitaff valves Installed io isolate the
evaporator for service.

Strainer
Install a pipe strainer in the water retum line to protect the
components from entrapped debris.

Chiller Drain

The chiller drain should be piped to a suitable drain facility
to facilitate evaporator draining during service or shutdown
procedures. Provide a shutoff valve in the drain line.

Caution: The EVP chiller ships without the drain
plug Installed. i drain piping Is not Installed,
remove the drain plug from the EVP control panel
and Install it in the drain port before filiing the
sysiem with waler.
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Chiller Installation (Continued)

Final Water Piping Connections

1. All water piping to the system should be flushed thot-
oughly before making the final connections to the EVP
chiller.

Caullon: it an acldic commercial flushing solution
Is used, construct a temporary bypass around the
EVP chiller barrel to prevent damage to the internal
components of the evaporaior.

2. Connect the water pipe to the EVP chiller.

3. Install the drain plug, (if no drain is used) or ensure the
drain shut-off valve is closed.

Cautlon: To prevent possible damage to the
equipment, do not use untreated or improperly
treated water in the system.

Freeze Protection

Chilled Water System

Freeze proof the system by adding a non-freszing, low-tem-
perature, heat-transfer fluid to the chilled water. This solu-
tion must provide protection against ice formation at the
lowest expected ambient and operating temperatures.

lce making units with a termination setpoint of 27° F mini-
mum entering chilled water temperature require a

25 percent glycol solution {minimum requirement by weight)
to provide system freeze protection.

For evaporaltor water capacities, refer to “Chilled Water Sys-
tem” under *Pre-Start Procedures”. Follow the
manufacturer’s recommendations for the use and testing of
the antifreeze solution.

Noia: Use of an ethylene glycol-type antifreeze
reduces unit cooling capacity; this condition must
be accounted for during total system design. Also,
the low pressure conirol may need to be changed.
Contact the local Trane® representative.

Chilled Water Piping

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

For all 60 Hz units, heat tape Is factory-installed on the unit
evaporator and all internal water piping. On 50 Hz units,
factory-insialled heat tape is optional. If digit 13 or later is a
B in the model number, the 50 Hz unk will not have heat
tape. This heat tape will protect the evaporator and internal
piping from freeze up due to low ambient temperatures
down to -20° F. Heal tape power draw for 60 Hz units is 210
Watis on 20 through 30 Ton units, and

420 Watls on 40 through 60 Ton units. For 50 Hz units, heat
tape power draw is 420 Watts on 20 through 60 Ton units.

Install an appropriately sized fused disconnect switch for
the heat tape when applying it to all exposed piping. Be
sure to use heat tape that is recommended for low-tempera-
ture applications, it should be thermostatically controlled
and dissipate 7 walls per linear foot. A field installed ther-
mostat must be installed for heat tapes not thermostatically
controlled.

20

To install the heat tape properly, follow the instructions pro-
vided by the heat tape manufacturer. If no instructions are
provided, use the recommendations oullined below:

1. Wrap the heat tape around the pipe or apply it straight
along the pipe, as necessary, to provide the required
protection. Refer to Tables 3 and 4.

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

3. Place the thermostat parallel to the water pipe and 1ape
it tightly in place at both ends. Be sure to install the ther-
mostat on the most exposed {i.e., ccldest) portion of the

pipe.

4. Wrap the pipe with an insulation material {if additional
protection is required) and cover it with a weatherproof
tape. On vertical pipe runs, start the wrap at the bottom
and work up as shown in Figure 11, Be sure o overlap
the tape so that it will shed moisture.

Cautlon: To prevent heat tape fallure, frozen pipes,
and other unit damage, do not Insiail insulation
under the outer weatherproof wrap If a non-
thermostatic controlled heat tape Is used.

Figure 11
Typical Insulated, Spiralled Heat Tape Installation
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Field Installed Power Wiring

General Recommendations

A WARNING: o prevent injury or

death from electrical shock, disconnect the power
source before making any wiring connections to
the unit.

An overall dimensional layout for the field installed wiring
entrance into the unit is llustrated in Figure 2. To insure

that the unit's supply power wiring Is properly sized and in-
stalled, follow the guidelines outlined below.

Note: All field Installed wiring must conform to
NEC guldelines as well as State and Local codes.

The installer must provide properly sized pawer supply wir-
ing with fused disconnect switches. Type and locations of
the disconnects must comply with all applicable codes.

Caution: To avoid component fallure, use copper
conductor wire only between the main power
distribution source and the unit's power lerminais.

1. Verify that the power supply available is compatible with
the unit's nameplate ratings. The available supply power
must be within 10% of the rated vollage stamped on the
nameplate.

2, A field connection wire range table for the main power
terminal block 1TB1 and the optional unit mounted non-
fused disconnect switch 151 is given In Figure 12. Table
5 lists the condensing unit electrical data. The electrical
service must be protected from over current and short
circuit conditions in accordance with NEC requirements.
Protection devices must be sized according to the elec-
trical data on the nameplate. Refer to Table 5 for deter-
mining;

a. the appropriate electrical service wire size based on
*Minimum Circuit Ampacity” (MCA}.

b. the "Maximum Over Current Protection” (MOP)
deviee.

¢. the "Recommended Dual Element fuse size” {RDE).

3. If the unit is not equipped with an optional factory
mounted non-fused disconnect switch, a field supplied
disconnect switch must be installed at or near the unit in
accordance with the National Electrical Code (NEC lat-
est addition). To determine the correct DSS size, use
the following formula:

DSS = 1.15 X Total FLA's of all loads

4, Complete the unit's power wiring connections onto either
the main terminal block 1TB1, or the factory mounted
non-fused disconnect switch 151, inside the unit control
panel. Refer to the customer connection diagram that
shipped with the unit for specific termination points.

22

5. Provide proper supply power to the circulating pump
molor as illustrated in Figure 12. Be certain that these
components are properly grounded.

6. Provide proper grounding for the unit in accordance with
local and national codes.

Disconnect Switch External Handle
(Factory Mounted Option)

Units ardered with the factory mounted disconnect switch
comes equipped with an externally mounted handle. This
allows the operator to disconnect power from the unit with-
out having 1o open the controt panel door. The handle lo-
cations and its three posilions are shown below;

*ON" - Indicates that the disconnect switch s closed,
allowing the main power supply to be applied at the
unit.

*OFF" - Indicates that the disconnect switch is open,
interrupting the main power supply to the unit controls.

"OPEN COVER/RESET" - Turning the handle to this
position releases the handle form the disconnect
switch, allowing the control panel door to be opened.

AAWARNING: Line side of e

disconnect swiich Inside the control panel
remalins powered. To prevent injury or death due
{o electrocution, turn the power OFff at the main
distribution panel before working on switch.

Once the door has been opened, it can be closed with the
handle in any one of the three positions outlined above,
provided it matches the disconnect switch position.

The handle can be locked in the "OFF" position. While
holding the handle in the "OFF" position, push the spring
loaded thumb key, attached to the handle, inic the base
slot. Place the lock shackle between the handle and the
thumb key. This will prevent it from springing out of posi-
tion.

Normally, manual shutdown of the unit is accomplished by
turning the “Chiller” control switch, located on the UCM, to
the "Off" position. Then, open the main power and the 115
volt control power (if used) fused disconnects.
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Figure 12 (Continued)
Typlcal CGAE Fleld Wiring Diagram
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Field Installed Control Wiring

115 Volt Control Power

The wiring procedures describad in this portion of the
manual must be completed at the Unit Control Module 1U1
{UCM) to obtain proper basic UCM operation. Electrical
wiring instructions for all optional UCM features are dis-
cussed below.

60 Hz units

Standard 60 Hz units are not equippad with a control
power transformer {1T1). A field installed control power
fused disconnect switch must be installed for the unit con-
trols. Figure 12 illustrates connecting control power to the
proper terminal strip 1TB2 in the unit control panel. Conlrol
power requiraments are 115 VAC, single phase, 60 Hertz
with 5 amp maximum fuse size.

50 Hz units
Units ordered for 50 Hz applications are equipped with a
1158V control power transformer (1T1).

Caution: Transformers 1T1, 172 and 1T12 are
wired for 200-voit operation. If the unit Is applied
to a 230-voit power supply, rewire the transformers
as shown in “Inset D" of Figure 12. Tape any
unused transformer leads.

Chilled Water Pump Interlock

A field installed pump interlock must be connected be-
twaen the pump starter auxiliary contacts (5K1) and termi-
nals 4 & 5 on the UCM terminal strip 1TUTA7-TB1 as shown
in Figure 12. Minimum contact rating @ 115 VAC is 6.9 VA
inrush and 1.3 VA sealed. Refer to the “field wiring” dia-
grams inside of the control panel door.

Remole Running/Alarm Indicator {Optional)

If the remote run indication and alarm contacls are used, a
115 Volt control circuit must be provided between the Re-
mote Running/Alarm Indicator panel and terminals 6
through 11 on terminal strip 1U1AS-TB1 located at the
UCM as shown in Figure 12. Minimum contact rating @
115 VAC is 1150 VA inrush and 115 VA sealed. Refer to the
“field wiring” diagrams inside of the control panel door. Pro-
vide a proper remote panel ground connection.

External Auto/Stop (Optional)

If the unit utilizes an optional remote Auto/Stop function,
the installer must provide control wiring from the remote
pump relay contacts (5K2) to terminals 6 and 7 of terminal
strip 1U1A7-TB1 on the UCM as shown in Figure 12.

When this set of 5K2 contacts opens, the UCM reads it as
a command to stop chiller operation and begin the
pumpdown cycle. An additional set of 5K2 contacts may be
wired into the chilled water pump circuit 1o stop the sclution
pump when the unit is stopped, however, a time delay
such as 5DL1 must be used to ensure water flow during
pumpdown.

Circuit requirements are 2-wire, 115 VAC; w/minimum con-

tact rating @ 115 VAC of 6.9 VA inrush and 1.3 VA sealed.

c[Flefer to the field wiring diagram inside of the control panel
oor,

Note: Remove the jumper wire connected between
terminals & and 7 of 1U1A7-TB1 (Figure 12) before
making connections.
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Remote Display Panel

The remote display panel is shown in Figure 13. It is de-
signed to be mounted on an indoor wall.

The ambient temperature and humidity fimits are as fol-
lows:

Ambient Operating Temperature
32° - 140°F (0°C-60°C)
Ambiant Storage Temperature
-40° - 160°F (-40°C - 71°C)
Humidity Storage and Operating
5 - 95% Relative Humidity, Non-Condensing

The remote display panel must be mounted within 5,000
feet of the unit.

Mounting The Panel

All mounting hardware {tools, screws, etc.) must be pro-
vided by the installer. Figure 13 shows the mounting holes
in the back of the remote panel. Also shown are the electri-
cal access knockouts in the back and bottom of the panel.
Remove the knockouts that will be used for wire entry prior
to mounting the panel.

To attach the remote display panel to the mounting surface
using the 1/4 inch keyhole slot in the back panel, hold the
panel on the surface and mark the position of the two 1/4
inch holes. Remove the remote display panel and drill the
marked mounting holes. Set the panel in position and se-
cure to the mounting surface using the keyhole slot and
two mounting screws.

Remote Display Panel Wiring

The required wiring for the remote display panel includes a
shielded, twisted pair cable between the pane! and the unit
UCM {1U1} and a 115 volt power source.

A WARNING: o provent injury or

death from electrocuﬂon, disconnect electrical
power source before making conneclions to the
unit.

Field wiring for the remota panei communication link must
meset the following requirements;

All wiring must be in accordance with the NEC and
focal codes.

Communication link wiring must be 18 AWG shielded,
twisted-pair wire (Belden 8760 or equivalent).

The maximum iotal wire length is 5,000 feet for each
communication link.

The communication link cannot pass between
buildings.

Only one UCM is permitied on the remote display
panels' communication link at one time.

Caution: To prevent control malfunctions do not
run low voitage wiring (30V or less) In condult with
higher voltage circuits.
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Figure 13 (Continued)
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24 Volt Control Power Compressor Inhibit/ KW Limit

The UCM provides auxiliary control for a customer speci-
The following UCM wiring procedures described in this por- fied/installed demand limit function. When this customer-

tion of the manual are made only if the optional featurs is supplied remote contact (5K6) is provided, the chiller will
ordered with the unit. run normally when the contact Is closed. When the contact
opens, the unit will be limited 1o one operating compressor
AWAR N I NG = To prevent injury or per circuit. When the contact recloses, normal chiller opera-
death, disconnect electrical power source before tion s restored.

completing wiring connectlons to the unit.

Remave the jumper localed between terminals 1 and 2 on

All low voltage connections (30 voits or less) are made on 1U1A1-TB1 at the UCM. Refer to the wir @ selection chart
the left side of the UCM. Refer 1o the “Notes” on the field provided in Figure 12 and connect the wiring labeled 401
wiring diagram in Figure 12 for information on proper cireuit ~ and 402 to the field supplied normally closed contacts be-
isolation and conduit requirements. tween terminals 1 and 2 of 1LMA1-TB1. High quality silver

or gold-plated contacts are recommended. These customer-
supplied contacts must be compatible with 12 VDC, 45 mA {
resistive load. Refer to tha “fisld wiring” diagrams inside of

the control panel door.

Cautlon: To prevent control maifunctions do not
run low voltage wirlng (30V or less) in condult with
higher voltage circults.
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Field Installed Control Wiring (Continued)

Setpoint Reset

if desired, a factory controi option is available that enables
the leaving chilled water setpoint {i.., from the unit) to be
reset in responsa 1o either indoor zone temperature, out-
door air temparature or return chilled watem temperature.
Indoor zone reset is not avallable on units utilizing ice ma-
chine control.

External Chilled Water Setpoint
Remote Resistor and/or Potentiometer option allows a re-
mole reset of the chilled water temperature setpoint. Ex-
ternal resistor Input values for various chilled water
satpoints are shown in Table 6.

To enable the extemal chilled water reset input during
normal operation (non ice-buliding), DIP switch {No.4) on
switch block SW2 of the 1U1AS5 board must be in the
"On" or "Enabled” position.

For units with 40°-60° F LCWS range, a field-supplied 25
K-ohm potentiometer (+10%}, and a fixed 5.6 K-ohm
(£10%), 1/4-Watt resistor should be wired in series and
connected to terminal TB1-3 and TB1-5 on the 1U1A5
board (Figure 15).

For units with 20°-39° F LCWS range, a fisld-supplied 25
K-ohm potentiometer (£10%), and a fixed 15 K-ohm
{+10%), 1/4-Watt resistor should be wired in series and
connected 1o terminal TB1-3 and TB1-5 on the 1U1A5
board {Figure 15).

Table 6
External Setpoint Resistor (5R1) inputs (Ohms)

0° 94,433.3 22° 32,436.3 16,352.5

1° 88,009.8 23° 31,305.5 45° 15,899.7
2 82,324.0 24" 30,232.2 46° 15.461.7
3° 77,255.8 25° 29,2119 47° 15,037.7
4° 72,709.7 26° 28,2409 4g° 14,627 1
5° 68,608.1 2r 27,315.7 49° 14,229.3
g° 64,8014 2g° 26,433.2 50° 13,843.6
7 61,505.4 20° 25,580.3 51° 13,469.5
g° 58,408.7 ao° 24,784.6 52° 13,106.5
9° 55,565.7 a31® 24,0136 53° 12,754.2
10° 52,9464 32° 23,2751 54° 12,4112.0
11° 50,525.4 K 22,567.2 557 12,079.5
12° 42,2811 4" 21,887.9 56" 11,756.3
13° 46,194.7 35° 21,2355 57° 11,442.0
14° 44,250.2 3g° 20,608.5 58° 11,136.3
15° 42,4336 ar 20,005.5 59° 10,838.9
16° 40,7326 38° 19,425.0 60° 10,549.3
17° 39,136.6 39° 16,865.8 61" 10,267.3
18° 37,6361 40° 18,326.9 62° 9,992.5
19° 36,222.8 41° 17,807.0 63° 9,724.8
20° 34,8804 42° 17,305.3 64" 9,463.9
21° 33,629.1 43 16,820.7 65° 9,209.4

If the potentiometer is to be remately mounted, it and the re-
sistor must be connected to the UCM prior to mounting.
Then, with the UCM display in Operating Menu and the dis-
play advanced 1o “Active Chilled Water Setpoint”, the UCM
can be used 1o calibrate the positions of the potentiometer
to correspond with desired settings for the leaving water
temperature.

Figure 15
External Chilled Water Setpoint Resistor and

___Wv'_\/__|__/\/wv——0 TB1-3 (Board AS)

Potentiometer Resiptor

O TB1-6 (Board AB)

Polentiometer

Indoor Zone Temperalure
To reset the unit leaving chilled water setpoint based on
indoor zone lemperature, factory-provided zone sensor
(6AT1) must be field-connected to the UCM.

Connect wiring labeled 421 and 422 from the 6AT1 zone
sensor to the proper terminals on 1U1AS-TB1 at the
UCM as illustrated in Figure 12.

All wiring to these remote input devices must be made
with shielded, twisted-pair conductors. Be sure to ground
the shielding at the UCM. Refer to Figure 12 for the rec-
ommended conductor sizes.

Notes:

1. Connect resistor in series with a potentiometer between Terminals
TB1-3, -5 on board 1U1AS and observe Active Chilled Water Setpoint

on the UCM display to fine-tune the setling.
2. External Setpoint is independent of Front Panel setpoint.

30
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Installation Checklist

Before starting the Pre-Start procedures, complete this
checklist to verify that all recommended installation proce-
dures are accomplished before the unit is started. This
checklist does not replace the detailed instructions pro-
vided in the previous sections. Varify each item in this sec-
tion by placing a check mark beside the questions, before
preceding.

Unit Installation:

[ ] Has the unit been installed with the recommended clear-
ancas above and around it?

{ ] Have spring or neoprene isolators, if required, been in-
stalled?

[ ] Have all compressor shipping braces been removed and
the comprassor rail isolalor cap screws been loosened?

Chiller Water Plping

[ ] Has the chilled water piping been properly sized and in-
stalled? Refer to Figure 10 in the “Chiller Installation”
section for recommended system components and
guidelines. Ensure that the recommended components
have been installed:

Pressure gauges (with isolation valves)
Thermometers

Chiller isolation (shutoff) valves on water inlet and
outlet piping

Strainer in the water inlet piping

Balancing valve

Flow switch in the water outlet piping

Chiller drain plug, or drain piping with a shutoff valve

[ ] Has the chilled water system been fiushed?

Caution: If using an acldic, commerclal flushing
solution, to prevent damage fo the internal
evaporator components, flush all chilled water
plping before making the final connection to the
EVP chiller barrel

[]Has the final chilled water piping been connected to the
chiller barrel?

{ ] Has heat tape and insulation, if necessary, been in-
stalled to protect any exposed watem piping from exter-
nal freezing conditions?

Electrical Wiring

Power Supply
[ ] Does the power supply meet the required powar require-
ments of the system?

[ ] Does the field installed power wiring comply with all ap-
plicable codes?

[ ] Check compressor contactors and terminal block lugs
for tightness.

[ 1 Has the properly sized power supply wiring, with
overcurrent protection, been connected to the line
power terminal block {1TB1} or to an optional factory
mounted nonfused disconnect switch {151) in the unit
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conirol panel and to the proper termination point in the
air handling unit? (if applicable)

[] 230 V applications: Ensure that unit transformers 171,
1T2 and 1T12 have been rewired form 200V to 230V.

{ ] Has the properly sized power supply wiring, with
overcurrent protection, besn connected to the proper
termination point for the chilled water pump?

{ } Has all grounding wires been securely bonded to an
earth ground?

115 Volt Control Wiring

[ ] Connect control pana! power supply wiring (with fused
disconnect) to proper terminal strip in controt circuit sec-
tion of control panel.

[ 1 Has the interlock circuitry wiring for the chilled water
pump auxiliary contacts (5K1) to the UCM been properly
wired 1o permit comprassor oparation after the chilled
water pump has started? (i.e., proof of flow device,
pump starter station, pump siarter auxillary contacts,
etc). Reler to the Field Connection Diagram that
shipped with the unit for interlocking information.

{ ] Has the proper connections been made at the UCM for
the remote running/alarm indication contacts (if appli-
cable)?

[ ] Has the proper connections besn made at the UCM for
the external auto/stop function (if applicable)?

[ ] Has the proper connections been made at the UCM for
the optional chilled water flow switch (if applicable)?

{ ] Has a 115V power source been provided to the remote
display panel! (if applicable)?

Low Voltage Wiring (AC & DC)

[ ] Has the proper conneclions been made at the UCM for
the optional compressor inhibit/KW limit function (if ap-
plicable)?

[ 1 Has the proper connections been made at the UCM for
the optional high ambient load limit thermostat.

[ ] Has the proper connections been made at the UCM for
the optional “normal trip” external intericck (if used).

[ ] Has the proper connections been made for the zone
sensor(s) at the UCM for chilled water sefpoint reset
based on zone temparature (no ice machine control)?

[ ] If the unit is a component of an ice slorage system, has
the remote contact connections been made at the UCM
for ice machine control {no zone reset)?

[ ] Has the proper connections been made between the
UCM and the bidirectional communication link device
(Tracer® or other remote device, if applicable)? Run
communications link shielded, twisted-pair wire to all
UCM's in the system.

[ ] Has the communication link shielded, twisted-pair wire
between UCM and the remote display panel been con-
nected (if applicable)?



System Start-up

Once the system has been filled, complete the following
chilled water system start-up procedures.

1. On units with the unit-mounted control power transformer,
close the disconnect switch or circuit protector switch
that provides the supply power to the unit's terminal block
1TB1 or the unit mounted disconnect switch 1S1. The
unit mounted disconnect switch (151), if applicable, must
be closed.

On units without the oplional control power transformer
(1m )I:| close the 115 VAC control powar fused disconnect
switch.

2. On unils with the optional control power transformer
{1T1), energize the evaporator heat tape by closing the
separate 115 VAC heat tape power supply disconnect.

Notle: Iif the unit Is not equipped with the control
power iransformer (1T1), the heat tape Is energized
when the separate 115 VAC control circult Is
ensrgized.

3. Close the chilled water pump starier {5K1} fused discon-
nect swilch.

4. Start the chilled water pump. With solution circulating
through the system, inspect all piping connections for
laakage. Make any necessary repairs.

5. To balance the flow through the evaporator, adjust the
flow rates between the minimum and maximum values
given in Table 7. Flow rates above or below these values
can cause equipment damage or improper unit opera-
tion.

6. Check the flow device (if applicable)} on the evaporator
outlet piping to ensure it opens and closes properly.

7. Measure the evaporator water pressure drop at the sys-
tem pressure gauge(s). Compare the rsadings to the
pressure drop values given in Figure 18,

Notle: Evaporator pressure drop Is an
approximation and Is fo be used as a tool to
sstimate flow rate and as an ald fo waterside
system piping design. If an accurate measurement
of flow Is required, an accurate flow meter must be
Installed in the systern.

Table 7
Evaporator Data for C20 through C60 Ton Unit

CGAE-C20 11.7
CGAE-C25 10.7

CGAE-C30 163

CGAE-C40_13.8 144 9.1

CGAE-C50 21

3.8 180 113

al2jelRiale
w

CGAE-Ce0_ 378

45 216 _ 136

Ethylene Glycol Adjustment Factor

The addition of ethylene glycol fo the chilled water system
reduces unit capacity. To determine the pressure drop of a

glycol solution system, obtain the pressure drop adjustment

factor from the chart in Figure 19 and muliply it times the
pressure drop of a water system without glycol, i.e:

Glycol AP = H,0 AP X Adjustment Factor.
Refrigeration System Start-Up

The refrigeration system start-up procedures are described
in the "Operation and Maintenance™ manual (CGAE-M-2)
shipped with each unit.

Before attempting to operate the unit, carefully follow the

stari-up and configuration instructions within the CGAE-M-2

manual.
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