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Use with Applicable
"Service Data" Sheets

Installation CGAC-IN-4
Library Service Literature
Product Section Refrigeration
Product Recip. Liquid Chillers - A/C Cold Gen.
Model CGAC
Literature Type Installation
Sequence 4
Date January 1987
File No. SV-RF-CG-CGAC-IN-4-187
Supersedes

Model CGAC
20 thru 60 Ton
Air-Cooled

@ Cold Generators
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Models

CGAC-C20K CGAC-C40K

CGACG-C25K CGGAG-C50K
. CGAC-C30K CGACG-CB0K

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

Description

All standard Trane products are page. Its use will enable the

identified by a multiple-character model owner/operator, installing contractors,
number that precisely identifies a and service engineers to define the
particular type of unit. An explanation operation, components and options for

of the alphanumeric identification codes any specific unit.
used for CGAC units is provided on this

CGAC-C601-KANGG 6 0 DEGPW

12 3 4 56,7 8 9 10 11 12 13 14 15 16.etc.

Digits 1,2 Digit 9 Digit 14
Unit Model Compressor |.D. Unloading Steps
CG = Cold Generator K = Model K Hermetic 2 = 2-Step (20-Ton Only)
S = Special 3 = 3-Step (25 and 30-Ton)
Digit 3 4 = 4-Step (40 Ton Only)
Unit Tgpe Digit 10 6 = 6-Step (50 and 60-Ton)
A = Air-Cooled Condensing Design Sequence S = Special
Digit 4 Digit 11 iy
Development Sequence Motors (Open Compressor Only) Digit 15
N = None Approval Agency
Digits 5, 6, 7 S = Special 0 = None
Nominal Capacity 2=UL
C20 = 20 Tons Digit 12 3 = CSA
C25 = 25 Tons ' Evaporator S = Special
C30 = 30 Tons B = 20 Ton
C40 = 40 Tons C= 25Ton Digit 16, etc.
C50 = 50 Tons D= 30 Ton Miscellaneous
C60 = 60 Tons E = 40 Ton 3 = Control Power Transformer
F = 50 Ton 8 = Totally-Enclosed Fan Motors
Digit 8 G = 60 Ton D = Unit-Mounted Disconnect Switch
Electrical and Start S = Special E = Unit Neoprene Isolators
Characteristics F = Unit Spring Isolators
1 = 460/60/3 PW Digit 13 G = Pressure Gauges and Piping
3 = 230/60/3 PW B = 20 Ton P = Periodic Pumpout
4 = 460/60/3 XL C = 25 Ton V = Copper Fins
6 = 200/60/3 PW D = 30 Ton W = Low Ambient Dampers
A = 380/50/3 PW E = 40 Ton Y = No Evaporator Heat Tape
B = 415/50/3 PW F = 50 Ton (Export Only)
S = Special G = 60 Ton S = Special
S = Special X = Export

3 CGAC-IN-4




Literature Change History
CGAC-IN-4 (January 1986)

Original issue of manual, providing
installation, pre-start and start-up
information for model CGAC-C20K thru
C60K air-cooled Cold Generator units of
"A" design sequence.

CGAC "Service Data"
Sheets

Use this installation manual in
conjunction with the information

provided in the applicable CGAC "Service
Data" publications.

To insure proper CGAC installation and
start-up, the design sequence of the
unit (Refer to "Model Number
Description") must agree with the design
sequence printed on the front cover of
the "Service Data" publication.

CGAC-IN-4

General
Information

Installation Checklist

An "Installation Checklist" is provided
at the end of the "Installation" section
of this manual. Use the checklist to
verify that all necessary installation
procedures have been completed. Do
not use the checklist as a substitute
for reading the detailed information
contained in_the manual. Read the
entire manual before beginning
installation procedures.

Warnings and Cautions

“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 waming
that appears in this manual must be
followed carefully.

Unit Description

Trane 20 thru 60-ton Model CGAC
Air-Cooled Cold Generators are equipped
with either one or two Trane Model K
hermetic, reciprocating compressors.

All units are dehydrated, leak tested,
charged and tested for proper control
operation before shipment. A low
ambient lockout thermostat can be
customer provided.

Standard control for these units is a
microprocessor-based electronic
controller that governs unit operation

in response to chilled water temperature
leaving the evaporator. Compressor
unloaders are solenoid actuated and
discharge pressure operated.

The number of capacity or unloading
stages provided is:

CGAC-C20K 2-Step Control.
CGAC-C25K, C30K... 3-Step Control.
CGAC-C40K 4-Step Control.
CGAC-C50K, C60K... 6-Step Control.

The dual-compressor units (40, 50 and
60-Tons), feature two independent
refrigerant circuits—one for each
compressor.

Each refrigerant circuit is provided

with an operating charge of refrigerant
and refrigerant oil, a liquid line

solenoid valve, filter drier, sight

glass, thermostatic expansion valve and
service valve.

Note: The compressor suction and
discharge service valves are closed for
shipment to isolate the refrigerant
charge in the condenser.

The shell-and-tube type evaporator is
manufactured in accordance with ASME
standards. Each evaporator is fully
insulated and equipped with a drain
connection. A bulbwell for the unit
temperature controller is located on the
evaporator water outlet.

A bag containing the unit wiring
diagrams, installation manual, and
operation/maintenance manual is provided
in the control panel. Be sure to read
this literature before installing and
operating the unit.

If pressure gauges are ordered for
field-installation on the unit, they
will be shipped in a separate carton
along with a cloth bag containing
connectors and gaskets.

Figure 1 illustrates access panel
locations and other CGAC exterior
components.

Unit Inspection

When the unit is delivered, verify that
the correct one has been shipped and
that it is properly equipped by
comparing the information that appears
on the unit nameplate with ordering and
submittal information. Refer to
"Nameplates".

Inspect all exterior components for
visible damage. Report any apparent
damage or material shortage to the
carrier and make a "unit damage"
notation on the carrier's delivery

receipt. Specify the extent and type of
damage found, and notify the appropriate
Trane sales office. Do _not proceed with

installation of a damaged unit without
sales office approval.




Figure 1
Exterior Components of
Typical CGAC Unit

Condenser Fans

Control Panel

z: ¢

Access Door

Access

Panels ——___ |

Inspection Checklist

To protect against loss due to damage
incurred in transit, complete the
following 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.

[ 1 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.

[ ] If 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 after delivery.

TR P R U,

[ 1 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.

[ 1 Notify a Trane sales
representative and arrange for repair.
Do not repair the unit 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.» Provide all pertinent
nameplate data when ordering parts or
literature, and when making other
inquiries.

Condenser
Air Intake
Grilles
(Both Sides
0f Unit)

Lifting Bracket
(Both Sides Of Unit)

Unit Nameplate

The unit nameplate for 20 thru 60-ton
CGAC units is mounted in the upper left
comer of the control panel access
door. See Figure 2. This nameplate
(Figure 2) specifies control circuit
power requirements and power
requirements for the chiller heat tapes
and optional alarm package. It also
identifies the order number of the unit
Operation/Maintenance manual. The
owner should refer to this manual for
information regarding the proper
operation and maintenance of this
equipment.

CGAC-IN-4




Figure 2
Typical CGAC Unit Nameplate
and Nameplate Location
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Compressor Nameplate

The Model K compressor nameplate shown

in

Figure 3, is mounted on the

compressor lower housing.

Figure
Nypical Model K Compressor
ameplate and Nameplate Location

Typical
Compressor
Nameplate

Evaporator Nameplate

The evaporator nameplate is mounted on

the top of the evaporator supply-end
tube sheet. The word “nameplate" is
applied to the insulation just above the
nameplate (Figure 4); to view the

nameplate, remove the tape over the area
and spread the insulation.

-—dL-

Model No.

Serial No.
Electrical Utilization
Characteristics Range

L.R. Amps

Refrig.

Use Trane Approved Oils

Manufactured Under One or More Of The Following U.S. Patents
2,869,775 — 2,955,750 — 2,955,751 — 3,065,902 — 3,071,309 —

3,545,220 —4,100,934 — 4,382,749

The Trane Company. La Crosse W1 54601-7599 Made in U.S.A.

X39570095-01

Nameplate
Location

X39570095-01

Art Ho.
RF/(G-2736

Figure 4
Evaporator Nameplate Location

Nameplate
(Under Insulation)

Art No.
RF/CG-2722

CGAC-IN-4



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

Figure )
CGAC Rigged for Lifting

7 r_ou

Installation

Unit Dimensions,
Clearances and Location

Refer to "Service Data" for unit
dimensions. Provide a level mounting
surface strong enough to support the
unit's weight. Unit operating weights
are provided in "Service Data". An
isolated concrete foundation — or
footings at each loading point - will
minimize vibration and noise problems.
Install anchor bolts in the concrete to
secure the unit. For a detailed
discussion of base and foundation
construction, see Chapter VI of the
Trane "Reciprocating Refrigeration
Manual". This manual is available
through your local Trane sales office.

Provide sufficient clearance around the
unit to allow unrestricted access to
control panel, evaporator, condenser,
compressor and any other service points.
Minimum clearances required to ensure
proper unit operation, airflow, and
service access are provided in "Service
Data".

Note: |If the unit is installed in a
well, the depth of the well must not
exceed the height of the unit.

Rigging

Liting brackets are provided along the
base rail on either side of the unit.
Pass lifting cables through the brackets
and install spreader bars between the
cables above unit. A label on the unit
base rail illustrates proper lifting
procedure. See Figure 5. When rigged
properly, the unit will balance at its
center of gravity.

WARNING: To prevent injury,
death or equipment damage,

use cables strong enough to

support unit weight. Test-lift
unit to ensure proper balance
and rigging.

CGAC-IN-4
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Drainage

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

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 location. Refer to "Neoprene
Isolators" or "Spring Isolators".

Neoprene Isolators

Unit mounting locations and isolator
selection information are provided in
"Service Data". Proper isolator
placement instructions are also placed
the the control panel with other unit
documentation. Isolators are identified
by color and by the isolator part
number.

Install neoprene isolators at each unit
mounting point using the following
procedure:

1. Secure the isolator to the mounting

surface using the mounting holes in the
base of the isolator (Figure 6). Do not
fully tighten the isolator mounting

bolts at this time.

2. Align the mounting holes in the
base-rail of the unit with the holes in
the top of the isolators and lower the
unit.

3. Install mounting bolts through the
unit base-rail into the threaded tap in
the isolator and tighten securely.
Maximum isolator deflection should be
approximatley 1/4-inch.

4. Level the unit carefully. Refer to
“Leveling the Unit".

Spring Isolators

Unit mounting locations and isolator
selection information are provided in
“"Service Data". Proper isolator
placement instructions are also placed
the the control panel with other unit
documentation. Isolators are identified
by color and by the isolator part
number.

Install neoprene isolators at each unit
mounting point using the following
procedure:

1. Bolt the isolators to the mounting
surface using the mounting slots in the
isolator base plate. Do not fully

tighten the isolator mounting bolts at

2. Set the unit on the isolators; the
isolator positioning pins (Figure 6)
must register in the unit mounting
holes.

3. Clearance between upper and lower
isolator housings should be 1/4 to 1/2
inch (Figure 6). A clearance of over
1/2 inch dictates that shims are
required to level the unit (See

“Leveling the Unit").

4. Make minor clearance adjustments by
tuming the isolator levelling bolt

(Figure 6) clockwise to increase
clearance and counterclockwise to
decrease clearance.

5. If proper isolator clearance cannot
be obtained by tuming the levelling
bolt, level the isolators themselves. A
1/4-inch variance in elevation is
acceptable.

Leveling the Unit

Before snugging down the mounting bolts,
level the unit carefully. Use the unit

base rail as a reference. Level the

unit to within 1/4 inch over its entire
length. Use shims if adjustable

isolators are not used.

Compressor Isolators

The Trane Model K hermetic compressor
is fully operational as shipped. The
compressor is mounted on neoprene
grommet isolators that require no

special pre-operational adjustments.

The compressor receives a correct
operational oil charge before shipment.

Caution: To prevent compres-
sor damage, certain that
suction and discharge valves
are open (backseated) before
starting the unit.

Low Ambient Dampers
Operation

A set of dampers is used to extend
operation of these units from the
standard low limit operational
temperature to a minimum of 0 F. The
dampers modulate airflow across the
condenser coils to maintain condensing
pressure during low ambient operation.

Refrigerant-operated actuators control
damper modulation for each refrigerant
circuit in response to condensing
pressure, closing the dampers when
condensing pressure decreases due to a
fall in ambient temperature. Damper
operating setpoints are given in

“Service Data".

Installation

Dampers are available factory or
field-installed. If field installing

the dampers, mount them over the
condenser fans as shown in "Service
Data" and connect the actuator capillary
tube to the backseat port of the liquid
line service valve for each circuit.

Adjustment

Inspect the blades for proper alignment
and operation. If adjustment is
required, hold damper blades firmly in
closed position, and slide the operator
to remove any slack in the actuating
linkage.

CGAC-IN-4



Figure 6
Typical CGAC Unit Mounting
Isolators

Neoprene
Isolator
Top View
Side View
CP1 Spring
Isolator
To|
Vie‘:v
Side
View

CGAC-IN-4
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Lower
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Pad
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Unit Water Piping

General Water Piping
Recommendations

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

Caution: If using an acidic
commercial flushing solution,
construct a temporary bypass
around the unit to prevent
damage to internal components
of the evaporator.

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

Use thread sealant or Teflon tape at all
water connections to prevent leakage.
To minimize heat gain and prevent
condensation, insulate all piping.

Caution: Avoid overtightening
to prevent damage to water
connections; the use of Teflon
tape makes overtightening more
likely to occur.

The "Trane Reciprocating Refrigeration
Manual" disusses proper piping practices
and sizing methods. This manual is
available through Trane sales offices.

Evaporator Water Piping

Connections. Types, sizes and
locations of water inlet and outlet
connections are provided in "Service
Data".

Piping Components. Figure 7
shows typical evaporator water piping
components. Components and layout will
vary, depending upon the locations of
the connections and water source. A
vent is located on top of the evaporator
at the return end. Provide additional
vents at high points in the piping to
bleed air from the chilled water

system. Install pressure gauge(s) to
monitor entering and leaving chilled
water pressure.

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

Provide shutoff valves in the pressure
gauge line(s) 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 eliminators to 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 line to establish a
balanced water flow. Install shutoff
valves in entering and leaving water

lines to isolate the evaporator for

service. Install a pipe strainer in the
evaporator supply line.

Evaporator Drain. There is a 3/4-inch
drain connection under the leaving

chilled water end of the evaporator
(Figure 8) that can be piped to a drain
for emptying the evaporator during
shutdown or service. Install a shutoff
valve in the drain line. If drain is

not piped, remove the drain plug from

the plastic bag in the control panel and
install it in the drain connection.

1

Evaporator Flow Switch. Use a
flow sensing device (i.e., flow switch)
to prevent or stop compressor operation
if evaporator water flow drops
drastically. Install it in the

evaporator chilled water outlet piping
as shown in Figure 7. See "Electrical
Wiring" for the flow switch electrical
interlock diagram; a procedure for
measuring water pressure drop (along
with a pressure drop chart) is provided
in the "Prestart Procedures" section of
this manual.

Freeze Protection
General Recommendations

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". Ensure that
all exposed piping is adequately
protected.

Note: Heat tape Is factory-installed
on the unit evaporator and all internal
water piping; this heat tape will
protect these components from freeze-up
at ambient temperatures down to -20 F.

2. Freeze-proof the chilled water

system by adding a non-freezing,
low-temperature, heat-transfer fluid to

the chilled water system. This solution
must provide protection against ice
formation at the lowest expected ambient
temperature.

Evaporator water capacities are provided
in "Service Data". Follow the
manufacturer's recommendations for the
use and testing of the anti-freeze
solution.

Note: Use of an ethyiene glycol-type
antifreeze reduces unit cooling
capacity; this condition must be
accounted for during total system
design.

CGAC-IN-4




Figure 7
Recommended Piping Components
for Typical Evaporator Installation

Figure 8

Evaporator Drain for Typical

CGAC Units

CGAC-IN-4
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Heat Tape Installaton Refer to Tables 1 and 2 for typical heat 4. Wrap the pipe with weatherproof
tape characteristics. tape. On vertical pipe runs, start the

Install heat tape on all external water wrap at the bottom and work up as

piping that may be exposed to freezing To install the heat tape properly, shown in Figure 9. Be sure to overlap

temperatures. Be sure to use heat tape  follow the instructions provided by the the tape so that it will shed moisture.
that is recommended for low-temperature  peat tape manufacturer. If none are

applications; it should be rated at provided, use the recommendations Note: If additional protection is
110/120 volts, thermostatically outlined below: required, insulate the pipe with
controlled, and dissipate 7 watts per fiberglass wrap before installing the
linear foot. 1. Wrap the heat tape around the pipe outer wrap.

or apply it straight along the
Heat tape selection should be based on  (Tables 1 and 3 as negessarsi?: providle  Caution: To prevent heat

the lowest expected ambient temperature  the required protection. tape failure, frozen pipes
~including any wind chill factor. For and other unit damage, do
heat tapes not automatically (i.e., 2. Use friction tape to secure the not install fiberglass
thermostatically) controlled, install an heat tape to the water pipe. insulation under outer pipe
accessory thermostat. wrap if non-thermostatic
3. Place the thermostat tightly heat tape is used.
against — and parallel to - the water
pipe; then tape It into place at both If freezing is a potential problem, all
ends. Be sure to install the thermostat exposed piping, pumps and other
on the most exposed (i.e., coldest) components must be protected with heat
portion of the pipe. tape and insulation.

Figure 9
Typical Insulated Heat Ta?Q
Installation (Spiralled Application)

Pipe Strap

Power Leads

Friction Tape

Heat Tape

Waterproof Tape

‘ Fiberglass

13 CGAC-IN-4



Table 1

Application of Non-Thermostatic
Heat Tape w/Outer Wrap and
No Insulation

Straight:
Heat Tape Req.

per Linear Ft.
of Pipe

127 12" 1ot 12" Aype

Protection
Down to (F) 6 11 15 20 22

Spiralled:
Heat Tape Req.

per Linear Ft. 28" 31" 35" 47" 54"
of Pipe

Protection
Down to (F) =27 -23 -20 ~-17 -15

Note: Spiralled applications are twisted around pipe
3 turns per linear foot of pipe.

Table 2
Application of Non-Thermostatic
Heat Tape w/Outer Wrap and

Insulation = i
Straight: .

Heat Tape Req. " & % % 2
per Linear Ft. 12 12 2
of Pipe

Protection
Down to (F) -6 0 3 12 16

Spiralled:
Heat Tape Req.

per Linear Ft. 26" 31" 35" 47" 5"
of Pipe

Protection
Down to (F) -55 -50 -45 -40 -1

Note: Spiralled applications are twisted around pipe
3 turns per linear foot of pipe.

CGAC-IN-4 14




Electrical Wiring

General Recommendations

WARNING: To prevent Ig!ury
or death, disconnect electrical
power source before
completing wiring connections
to unit.

All wiring must comply with local and
national electrical codes. The

installer must provide properly sized
system interconnecting and power supply
wiring with with appropriate fused
disconnect switches. Type and
locations of disconnects must comply
with all applicable codes.

Caution: Use only copper
conductors for termina
connections to avoid corrosion
or overheating.

Electrical connection locations, minimum
circuit ampacities, recommended fuse
sizes, and other unit electrical data is
provided in "Service Data" and on the
unit nameplate. Typical field wiring

diagrams are shown in Figures 10 and 11.

Power Supply Wiring

Water Pump Power Supply.
Provide supply power wiring with
fused disconnect for the chilled water
pump (Figures 10 and 11).

Unit Power Supply. Run
appropriately sized power wiring through
the line voltage access openings
provided on the side of the unit and up
through the openings in the bottom of
the control panel. Connect it to the
proper terminal block or unit-mounted
disconnect. Refer to Figures 10 and
11. Install fused disconnects as
required by local codes. Sizes and
locations of electrical access openings
are shown in "Service Data". Provide
proper equipment ground to the ground
connections in the control panel.

15

Note: For unit applications requiring
supply power wiring conductors exceeding
500 MCM, run parallel conductors through
the two line voltage electrical openings
provided.

A non-fused, unit-mounted disconnect
switch and the control power transformer
are optional.

Control Circuit Power
Supply. If the unit is equipped with
the optional control power transformer
it is not necessary to provide control
power voltage to the unit. If the
transformer is not provided, connect
control power (115V, 750VA, 15 amp
maximum fuse size) to terminal strip
1TB7 as shown in Figures 10 and 11.

Evaporator Heat Tape Power
Supply. The evaporator shell is
insulated from ambient air, and

protected from freezing temperatures by
a factory installed, thermostatically
controlled heat tape. Whenever ambient
temperature drops to approximately 37 F,
the thermostat energizes the heat tape;
this will protect the evaporator and
intemal water piping down to -20 F.

Provide an independent power source with
fused disconnect switch for the heat

tape. Splice to the proper wires in the
heat tape junction box. See "Service
Data" for junction box locations.

Auxiliary Heat Tape Power
Supply.  Provide power supply wiring
with fused disconnect for any
supplementary electrical heat tape
applied to the system water piping.

CGAC-IN-4
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Interconnecting System Wiring

WARNING: To prevent injury
or death, disconnect electrical
power source before
completing wiring connections
to unit.

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

CGAC-IN-4

Chilled Water Pump (7B1). The
installing contractor must provide
interconnecting wiring from the chilled
water pump (7B1) pushbutton station to
the proper terminals on terminal block
1TB7 in the control panel (Figures 10
and 11).

The water pump motor starter (7K7) must
have two normally-open auxiliary
contacts: one contact in series with

the pump START pushbutton, the other
wired in the flow switch circuit. See
Figures 10 and 11.

Flow Switch Interlock. To avoid
possible evaporator freeze-up resulting
from restricted water flow, install a
flow switch (or other flow sensing
device) in the evaporator water outlet
piping; see "Unit Piping: Evaporator
Flow Switch".

Whether field-supplied or a factory
option, 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 installer must provide
interconnecting wiring between the unit
control panel, the auxiliary contacts of
the chilled water pump motor starter
(7K7), and the flow sensing device in
the evaporator water supply line.
Connect the switch to the proper
terminals of terminal strip 1TB7 in the
control panel; see Figures 10 and 11.
This interlock must allow compressor
operation only if the chilled water pump
is running and providing the minimum
acceptable water flow rate.

Low Ambient Lockout
Thermostat. The installer must provide
interconnecting wiring between the
customer-provided low ambient lockout
thermostat (Figures 10 and 11), the
chilled water flow switch and the proper
terminals of 1TB7 in the control

circuit panel. The thermostat should be
adjusted to prevent unit operation at
ambient temperatures below the minimum
unit start-up temperatures given in
"Service Data".
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Installation of Optional
Setpoint Reset

A factory control option is available
that enables the leaving chilled water
setpoint (i.e., from the unit) to be

reset in response to either indoor zone
or outdoor air temperature.

Indoor Zone Temperature

To reset unit leaving chilled water
setpoint based on indoor zone
temperature, a remote setpoint
potentiometer and a space sensor (both
factory-provided) must be
field-connected to the proper terminal
strip in the control circuit panel

(Figures 10, 11 and 12).

The potentiometer and indoor zone sen-
sor are connected in series to Terminals
1 and 2 of terminal strip 1TB3 in the
control circuit panel. Refer to Figure

12. All wiring to and from these remote
input devices to the unit control panel
must be made with shielded, twisted-pair
conductors; be sure to ground the
shielding at the unit. See Table 3 for
recommended conductor sizes.

WARNING: To prevent injury or
death, disconnect electrical
power source before completing
wiring connections to unit.

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




‘ Figure 12

Installation of Optional
Setpoint Reset Sensors

Field-Provided Wiring
(Reset Thermostat

and Potentiometer to

Terminal Strip 1TB3)

Indoor Zone (Space)
Temperature Reset

4
Remote Reset 3 pa)
emote Rese ol S =
Potentiometer ? 1 _}_I Hm‘ _1| | _f [
| ‘ g 4 Terminal
Strip 1783
Space Reset '
Thermostat & ot-- (Sit:)ﬁlg
Inset A

Factory Provided Wiring

| . i (1783 to 1U12)
. { P o !
|

Note: See "Inset A" for
outdoor (ambient)
L e temperature reset

P2
":]seo. IN

5-HGB
4-LTC
3=LP1
2-LP2
1

RELAY MODULE

LEAVING FLUID
SETPOINT, °F

NUMBER
OF STAGES

© TRANE

COMPRESSOR 1

Tkl 6H

COMPRESSOR 2

T+ 1T

-

- (A N

'+ [

+
~n

Trane Chiller
Control (1U12)

Table 3
Recommended Wire Sizes for
Installation of Optional Setpoint Reset

22 Awg 30 Feet 80 Feet
20 Awg 50 Feet 100 Feet
18 Awg 75 Feet 150 Feet
16 Awg 125 Feet 250 Feet
14 Awg 200 Feet 400 Feet
19
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Once the indoor zone temperature input
devices for the setpoint reset option
are installed, adjust the potentiometer
setting to approximately 2 F above the
zone thermostat; this will provide
maximum reset of the chilled water
setpoint while continuing to maintain
the temperature of the controlled space.

A reset in the leaving chilled water
setpoint will occur over a 4.5 F change
in space temperature. The maximum
number of degrees of reset is equal to
the setting of the design delta-T knob
on the chiller control (1U12). See
Figure 13.

Note: Placement of a single zone
sensor in any one location may not
provide an accurate indication of actual
building load. To more accurately
determine building load, install

multiple sensors and connect them to the
chiller control in a series-parallel

wiring configuration; refer to Figure 14

for a typical wiring arrangement.

Figure 13

Reset of Leaving Chilled
Water Setpoint vs. Input
Resistance

CGAC-IN-4

Outdoor Air Temperature

To reset the leaving chilled water
temperature setpoint in response to the
outdoor air temperature, a remote sensor
(factory-provided) must be field
connected to the proper terminal strip

in the control circuit panel (Figures

10, 11 and 12).

The remote sensor must be connected to
Terminals 1 and 2 of terminal strip 1TB3
in the control circuit panel. (Figure

12). All wiring to and from this input
device must be made with shielded,
twisted-pair conductors. Ground the
shielding only at the unit. Apply tape
to the sensor end of the shielding to
prevent its contact with any surface.
Recommended conductor sizes are
provided in Table 3.

WARNING: To prevent injury or
death, disconnect electrical
power source before completing
wiring connections to unit.

Setpoint

4.5 F Change Indoor Zone Temperature

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

Reset in the leaving chilled water

setpoint will occur over a 30 F change

in outdoor air temperature. The maximum

number of degrees of reset is equal to

the setting of the design A T setpoint

dial on the chiller control (1U12). |

Refer to Figure 13. I
\

Multiple Unit Control
Panel Connections |

Connection points are provided at
terminal strip 1TB3 in the control panel
(Figures 10 and 11) for interface with
the available multiple unit system
control panel. Refer to the multiple

unit panel installation instructions for
details. If the multiple unit control
panel is used, chilled water reset is
provided at system level, and not at the
unit control panel.

Setpoint
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Figure 14
Setﬂoint Reset from Single
or Multiple Indoor Zone Sensors

Notes:

1. Remote setpoint potentiometer required
to permit adjustment of reset control
point. (Use only with indoor zone
sensors; do not use with outdoor air
sensors. )

. 2. A1l thermostats wired in series-parallel
configuration.

Remote Potentiometer

(See Note

o gy R
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g
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See Note 2

1-Zone Circuit
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(See Note 1)
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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 manuall Read the entire section
carefully to become familiar with
installation procedures before
installing the unit.

Receiving

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

[ ] Inspect unit for shipping damage
and material shortage; report any
damages or shortages found to the
carrier.

CGAC-IN-4

Installation
Checklist

Unit Location and Mounting

[ 1 Inspect unit installation location
for adequate service access clearances.

[ ] Provide drainage facilities for
evaporator water.

[ ] Remove and discard any shipping
materials (e.g., cartons, crates, etc.).

[ 1 Install optional spring or
neoprene isolators (if required).

[ 1 Secure unit to mounting surface.

[ ] Level the unit.

Unit Piping

[ ] Flush all water piping to unit
before making final piping connections
to unit.

Caution: If using an acidic
commercial flushing solution,
construct a temporary bypass
around the unit to prevent
damage to internal components
of the evaporator.

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

[ ] Make evaporator water connections.

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

[ ] Instali pressure gauges with
shutoff valves, 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.

[ ] Install evaporator drain plug, or
install drain piping with shutoff
valves,

[ 1 Apply heat tape and insulation as
necessary to protect all exposed piping
from freeze-up.

Electrical Wiring

WARNING: To prevent injury
or death, disconnect electrical
Power source before making
inal connections to unit.

Caution: Use only copper
conductors for termina
connections to avoid corrosion
or overheating.

Power Supply Wiring

[ ] Connect unit (compressor) power
supply wiring with fused disconnect to
terminal block (or unit-mounted
disconnect) in control panel.

[ 1 On units without optional control
power transfomer, connect control power
supply wiring with fused disconnect to
terminal strip in control panel.

[ ] Connect power supply wiring for
chilled water (evaporator) pump.

[ ] Connect power supply wiring with
fused disconnect for factory evaporator
heat tape.

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

Interconnection Wiring

[ 1 Install wiring to connect remote
pushbutton station to chilled water
(evaporator) pump motor starter.

[ ] Connect auxiliary contacts of
chilled water pump starter to flow
switch and unit control panel.

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

[ 1 If unit is equipped with optional
setpoint reset, install wiring between
remote sensor (and potentiometer, if
applicable) and the unit.



I

Pre-Start Checklist

After the unit is installed, complete
each step in the checklist that follows

and check off each step as completed.

When all are accomplished, the unit is
ready to run.

[ ] Inspect all wiring connections.

Connections should be clean and tight.

WARNING: To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

Caution: To prevent over-
heating at connections and
undervoltage conditions at
the compressor motor, check
tightness of all connections
in the compressor power
circuit.

Pre-Start
Procedures

[ ] Check compressor crankcase oil
levels. Oil level with the compressor

not running should be at the one-half to
three-quarters point on the oil level
sight glass. Refer to "Checking
Operating Conditions" in the "Start-Up
Procedure" section.

[ ] Open (backseat) the liquid line
service valves and the compressor
suction and discharge service valves
(Figures 15 and 16).

Caution: To prevent
compressor damage, be
certain that all refrigerant
valves are open before
starting the unit.

[ 1 Check voltage to the unit at the

line power fused disconnect. Voltage
must be within the voltage utilization
range given in "Service Data" (also
stamped on the unit nameplate). Voltage
imbalance must not exceed 2 percent.
Refer to "Unit Voltage".

WARNING: To prevent injury
or death due to contact with
rotating parts, open and lock
all electrical disconnects.

[ ] Check condenser fans. Fan blades
should rotate freely in fan orifices and
should be mounted securely on the motor
shafts.

WARNING: To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

[ ] Check the sensing bulb in the
bulbwell on the evaporator leaving water
outlet (Figure 17). It must be

installed securely in the bulbwell with
heat transfer compound.

[ ] Energize the compressor crankcase
heaters by closing the line power fused
disconnect. The unit-mounted disconnect
if used, must also be closed. The
compressor service switches, on the
operating panel should be in the Stand
By position. The unit service switch
should be in the Pump Down Or Reset
position.

Caution: To prevent
compressor damage, energize
compressor crankcase heaters
a minimum of eight hours
before operating the unit.

[ ] Fill the chilled water system.

Refer to "Service Data" for evaporator
liquid capacities. Vent the system

while filling it and remove the pipe

plug from the vent located on the top of
the evaporator (Figure 18). Replace the
vent plug when the evaporator is filled.

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

[ ] Close the fused disconnect for the
chilled water pump starter.

[ ] Start the chilled water pump by
tumning the chilled water pump On/Off
switch at the pump remote pushbutton
station to On. With water circulating
through the chilled water system,
inspect all piping connections for
leakage. Make any necessary repairs.

[ 1 With water circulating through the
system, adjust water flow and check
evaporator water pressure drop. Refer
to "Water System".

[ 1 Adjust the flow switch on the
evaporator outlet piping for proper
operation.

[ ] Stop the chilled water pump.
[ ] Open all fused disconnects.

Unit Voltage

Electrical power to the unit must meet
stringent requirements for the unit to
operate properly. Total voltage supply
and voltage imbalance between phases
must be within the following tolerances.

Voltage Supply

Measure each leg of supply voltage at
the line voltage disconnect switch.
Readings must fall within voltage
utilization range shown on the unit
nameplate. If voltage of any leg does
not fall within tolerance, notify the
power company to correct this situation
before operating the unit. Inadequate
voltage to the unit will cause control
components to malfunction and shorten
the life of relay contacts and
compressor motors.

CGAC-IN-4



Figure 15
Typical Liquid Line Component
Locations

CGAC-C30K
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Figure 16
Typical Compressor Service Valve
and Locations (CGAC-C60K Shown)
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Figure 18
Air Vent Location on Typical
Evaporator Shell

Voltage Imbalance

Excessive voltage imbalance between
phases in a three-phase system will
cause motors to overheat and eventually
fail. Maximum allowable imbalance is 2
percent. Voltage imbalance is defined
as 100 times the maximum deviation of
the three voltages (three phases)
subtracted from the average (without
regard to sign), divided by the average
voltage.

CGAC-IN-4

Air Vent

Example:

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

221 + 230 + 227
S =206 volts,
3

The percentage of imbalance is then:

100(226 - 221)
e - 2.2%,
226

The 2.2 percent imbalance that exists in
the example above exceeds maximum
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.

Art to.
RF-(6-2730

Water System
Water Flow Rates

Establish balanced water flow through
the evaporator. Flow rates should fall
between the minimum and maximum values
given in "Service Data". Flow rates
below minimum values will result in
laminar flow, reducing heat transfer and
causing either loss of TEV control or
repeated nuisance low pressure cutouts.
Excessively high water flow can cause
damage to the tube supports and baffles
in the evaporator.

Pressure Drop Measurement

Measure evaporator water pressure drop
at the pressure gauge(s) on the system
water piping. Pressure drop readings
should approximate those shown by the
pressure drop chart in Figure 19.




PRESSURE DROP (FT.OF WATER AT 50 F)

Figure 19
Evaporator Water Pressure Drop Chart
for CGAC-C20K thru C60K Units
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Refer to "Model Number
Description” to determine
evaporator designation for
any unit.
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Start-Up Checklist

To start the unit, complete each step of
this checklist, in sequence. Check off
each step as completed. Do not start
the unit until all "Pre-Start

Procedures" are complete. Typical unit
operating controls are illustrated in
Figures 24 and 25 on pages __ and _.

[h] Tum the unit service switch on
the operating panel to Pump Down Or
Reset.

[ ] Tum the compressor service
switches to the Operate position.

[ ] Adjust chiller control setpoints
(1U12) for normal system operation.
Refer to "Chiller Control Setup”.

[ ] Close the evaporator water pump
fused disconnect. Energize the pump by
turning the pump On/Off switch at the
remote pushbutton station to On. The
chilled water (evaporator) circulating
pump will run.

CGAC-IN-4

Start-Up
Procedure

[ ] Check liquid line service valves

and compressor suction and discharge
service valves (Figures 15 and 16).
These valves must be open (backseated)
before starting the compressors.

Caution: To prevent
compressor damage, be
certain that all refrigerant
valves are open before
starting the unit.

[ 1 Energize the compressor crankcase
heaters if they aren't already energized
by closing the line voltage disconnect.
Also close the unit-mounted disconnect,
if used.

Caution: To prevent
compressor damage, energize
compressor crankcase heaters
a minimum of eight hours
before operating the unit.

[ 1 Energize evaporator heat tape by
closing the fused disconnect switch
provided by the installer.

[ ] Tum the unit service switch to

On. If the chiller control calls for

cooling and all safety interlocks are
closed, the unit will start. The
compressors load and unload in response
to chilled water temperature leaving the
evaporator as sensed by the sensing bulb
on the evaporator water outlet.

Ambient temperature should be above
the recommended minimum start-up
temperatures given in "Service Data".

Use the minimum start-up temperatures to
establish proper setpoints for the
customer-provided low ambient lockout
thermostat, if used. Refer to the field
wiring diagrams in Figures 10 and 11.

Checking Operating
Conditions

Once the unit has been operating for
about 30 minutes and the system has
stabilized, check operating conditions
and complete the checkout procedures
that follow.

[ ] Recheck evaporator water flow and
pressure drop. These readings should be
stable at proper levels. If pressure
differential drops off, clean all

evaporator water supply strainers.

[ ] Check suction pressure, discharge
pressure and oil pressure at the gauges
on the unit (Figure 20). If the unit is

not equipped with gauges, install them
on the gauge valves provided on the unit
if so equipped. Use a refrigerant-tight
thread seal such as teflon tape.

To read pressures, remove the cap from
the shut-off valve and open (backseat)
the valve (Figure 21). Read the
operating pressure. Close (frontseat)

the valve to isolate it from the

system. Replace and retighten the cap.

Caution: To minimize gauge

wear, close shut-off valves

to isolate the Pauges when
?ssure readings have been
aken.

Note: If the unit is not equipped
with pressure gauges, take operating
pressures using a manifold gauge set at
these points:

Discharge pressures - take at

compressor discharge service valve
backseat port (Figure 20). Normal
discharge pressure is 250 to 360 psig.
Refer to "Service Data" for more
specific information.

Suction pressures - take at compressor
suction service valve backseat port
(Figure 20). Normal suction pressure is
55 to 70 psig. Refer to "Service Data"
for more specific information.

[ ] Check compressor oil levels. At
full load, oil level should be visible
about one-half of the way up on the oil
level sight glass on the compressor
(Figure 22). If it is not, add or

remove oil as required. Refer to
"Service Data" for correct oil charges
and recommended oils for these units.

[ ] Check and record compressor
amperage draw. Compare the readings
with the compressor electrical data
provided in "Service Data" and on the
unit nameplate.

[ ] Check the liquid line sight
glasses (Figure 15). Refrigerant flow
past the sight glasses should be clear.
Bubbles in the liquid line indicate
either low refrigerant charge or
excessive pressure drop in the liquid
line. Such a restriction can often be
identified by a noticeable temperature
differential on either side of the
restricted area. Frost often forms on
the outside of the liquid line at this
point also. Refrigerant charges for
CGAC units are provided in "Service
Data".

Caution: The system may not
be properly charged although
the si glass is clear. Also
consider superheat, subcooling
and operating pressures.
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Figure 22

Model K Compressor Oil Level

‘Sli?ht Glass and Oil Charging
a

ve Locations

[ 1 Once oil level, amp draw and
operating pressures have stabilized,
measure system superheat. Refer to
"System Superheat".

[ 1 Measure system subcooling. Refer
to "System Subcooling”.

[ ] If operating pressure, sight

glass, superheat and subcooling readings
indicate refrigerant shortage,

gas-charge refrigerant into each

circuit. Refrigerant shortage is

indicated if operating pressures are low
and subcooling is also low.

Caution: If suction and
discharge pressures are low
but subcooling is normal, no
rofrl?erant shortage exists.
Adding refrigerant, will result
in overcharging.

CGAC-IN-4

0i1 Level
Sight Glass

Add refrigerant vapor with the unit
running by charging through the
compressor suction service valve
backseat port until operating conditions
are normal.

Caution: To prevent compres-
sor damage, do not allow liquid
refrigerant to enter the suction
line. Liquid charge at the
liquid line service valve only.

Caution: To prevent compres-
sor damage and insure ful
cooling caﬁacity, use refriger-
ants specitied on the unit
nameplate only.

[ 1 1 operating conditions indicate
an overcharge, slowly (to minimize oil
loss) remove refrigerant at the liquid
line service valve. Do not discharge
refrigerant into the atmosphere.

WARNING: To prevent Iniiury
due to frostbite, avoid skin
contact with refrigerant.

[ ] If the unit is equipped with hot
gas bypass, check regulating and
solenoid valve for proper operation,
Valve operating setpoints are provided
in "Service Data".

[ 1 If the unit is equipped with low
ambient dampers, check for proper
actuator and blade travel in relation to
condensing pressure. Refer to "Service
Data" for damper operating setpoints.

[ ] Once proper unit operation is
confirmed, inspect for debris, misplaced
tools, etc. Secure all exterior panels

in place.

0i1 Charging

System Superheat

Normal superheat for each circuit is
12-15 F at full load. If superheat is

not within this range, adjust expansion
valve superheat setting. Refer to

Figure 23. Allow 15-30 minutes between
adjustments for the expansion valve to
stabilize on each new setting.

System Subcooling

Normal subcooling for each circuit is
17 1o 20 F at full load. If subcooling
for either circuit is not in this range
check superheat for the circuit and
adjust, if required. If superheat is
normal but subcooling is not, contact a
qualified service technician.




Unit Operating Panel

CGAC unit operating switches and fuses
are located on the switch panel inside
the control panel (Figures 23 and 24).

Control Operation
and Setup

Operating Switches

Unit Service Switch (1541).
Two-position toggle switch used for

unit pumpdown or reset and to stop unit
operation. Switch to On position to
energize chiller control 1U12. If 1U12
calls for cooling and safety interlocks
are complete, the compressor(s) will
run. Switch to Pump Down Or Reset
position to deenergize 1U12. If unit is
operating, compressor(s) will go through
pumpdown cycle, then stop.

Note: After tuming 1541 to On, allow

a minimum of 4 minutes to elapse before
tuming the switch back to Pump Down or
Reset, to allow the low ambient time
delay function of the chiller control to
elapse.

If the unit must be shutdown within 3
minutes of either compressor start, stop

the compressor by turning the compres-

sor service switch (1S5, 1S6) to
Standby. This is necessary because,

during this three-minute period, the low
ambient delay function of the chiller
control is energized (low pressure
switches bypassed). Turning the unit
off by switching the unit service switch
(1S41) to Pump Down or Reset may allow
a compressor to operate at excessively
low pressure conditions.

Caution: To prevent possible

damage to the evaporator or

compressor, stop compressor

using switch 1S5 or 156 if

\sntit:\tm 3 minutes of compressor
art.

Compressor Service Switches
(1S5, 1S6). Two-position toggle
switches used to deactivate compressor
control circuit for compressor service.
On dual compressor units, this allows
continued operation of the remaining
compressor during service procedures.
Turn to Operate for normal compressor
operation. Tumn to Stand-By to
deactivate the compressor for service
procedures. If the compressor is
operating when switched to Stand By, it
will not go through a pumpdown cycle.

3

Fuses

Control Circuit Fuse (1F1).
125V/10A fuse used to protect unit
control circuit. Check if unit cuts out
for unknown reasons.

Motor Protector Fuses
(1F2, 1F3). 125V/6A fuses used to
protect compressor control circuits.

Power Supply Fuse (1F10).
24V/3A fuse to protect low voltage

control components (microprocessor 1U12,
auxiliary relay module 1U13, etc.).

Evaporator Heater (4HR1)

The evaporator shell on all standard
60-cycle CGAC units is insulated from
ambient air and protected by
factory-installed, thermostatically
controlled heat tapes for operation
during low ambient conditions. The
thermostats close to energize the heat
tapes when evaporator shell temperature
drops to approximately 37 F.

The installer must provide an

independent 115V/60HZ/1PH power source
with a fused disconnect switch to the
proper terminal strip in the control

panel.

Chilled Water (7B1) Pump
and Interlocks

The chilled water pump is typically
operated by a start/stop pushbutton
(7S). If the chilled water pump
overload (7K7-OL) is closed, the
magnetic starter (7K7) is energized to
run the chilled water pump when the
pushbutton (7S) is pressed. Once the
chilled water pump is running, the
auxiliary contacts of the pump starter
(7K7-Aux.) provide a holding circuit for
the pump magnetic starter. A set of
auxiliary contacts installed in series
with the flow switch contacts
establishes an interlock that keeps the
unit from starting when the chilled
water pump is not operating.
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Figure 23

Unit Operating Panel for Typical
CGAC Unit with Single Model K
Compressor
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Figure 24

Unit O erating Panel for Typical
CGAC Unit with Dual Model K
Compressors
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Electrical Control System

Controls for CGAC units are classified
either as "operational controls" or
“unit safety" controls. Figures 25 and
26 identify the locations of all unit
control devices.

Refer to "Service Data" for control
operating setpoints.

Safety Controls

Safety controls for CGAC units include
the high pressure switches, compressor
motor overloads and customer-provided
flow switch. All, except the flow

switch stop unit operation at the
setpoints given in "Service Data" and
require manual control circuit reset to
continue unit operation.

To restart the compressor, correct the
malfunction that caused the safety
control to cut out and tum the unit
service switch (1S41) to Pump Down Or
Reset and back again to On. There will
be a 4-5 minute time delay before
compressor restart.

Caution: To prevent unit
damage, do not reset the
control circuit until the
cause of the safety lockout
is identified and corrected.

Operational Controls

Chiller Control and Auxilia
Relay Module (1U12, 1U13

The solid-state, microprocessor-based
chiller control (1U12) and auxiliary

relay module (1U13) are used to maintain
leaving chilled water temperature within

a desired range. Multiple-stage

capacity control of each unit is
accomplished by loading and unloading
each compressor.

The chiller control and auxiliary relay
module, located in the control section
of the unit control panel (Figures 25,
26 and 27), also provide the special
operating and safety features described
below:

- Evaporator Freeze Protection

- Compressor Anti-Recycle Protection

- Load Limiting

- Automatic Compressor Lead/Lag
Sequencing 9

- Low Ambient Time Delay and
Loss-of-Charge Protection

- Timed Periodic Pumpout (Optional)

- Timed Hot Gas Bypass (Optional)

- Setpoint Reset (Optional)

Refer to the unit operation and
maintenance literature for a more
detailed description of these features.

Chiller Control Setup

There are three setpoint adjustment
dials on the face of the chiller control
(Figure 27). They are: Leaving Fluid
Setpoint, F; Design A T, F; and Number
of Stages.

The number of stages setpoint is
factory-set at the number of capacity

control steps provided on the unit. It
is not necessary to change this setting
for normal unit operation.

The design A T setpoint and the leaving
fluid setpoint are factory-set at ARI
rating conditions. It may be necessary
to reset either or both of these
setpoints to satisfy job requirements.

Set the design A T setpoint (Figure 28)
at the desired chilled water temperature
drop through the evaporator. This
setpoint is adjustable from 4 F to 20 F
in two-degree F increments.

The leaving fluid setpoint dial (Figure
27) has two calibration scales. The
inside scale is used for low temperature
applications. The range of this scale
is minus 20 F to plus 40 F in
five-degree F increments. The outer
scale is used in all normal comfort
cooling applications where there is no
requirement for glycol or an unusually
low leaving chilled water temperature.
The range of this scale is plus 40 F to
plus 100 F in five-degree F increments.
Set this dial for the desired leaving
chilled water temperature at the
evaporator water outlet.

Chiller Control Operation

Each time chiller control (1U12) is
energized, it will initiate a

four-minute start mode. During this
start delay, the "start mode" LED on the
face of the chiller control will be
energized (Figure 28). If leaving

chilled water temperature (as sensed by
the chiller control sensing bulb in the
evaporator water outlet) is below the
chiller control leaving fluid setpoint

-~ at the end of this four-minute timing

period, the start mode LED will
deenergize without starting the
compressor.

When leaving chilled water temperature
rises above the leaving fluid setpoint,

the chiller control first-stage contacts
close. This will provide power to the
compressor 1 contactors. When the
chiller control first stage contacts

close, the number 1 LED for Compressor
1 will energize (Figure 28).

Once the unit is operating normally, the
chiller control will load, unload and
cycle the compressors on and off in
response to the perceived cooling load
at the evaporator water outlet. The

rate at which the chiller control loads
or unloads the unit is determined by two
factors: the temperature change rate of
the chilled water leaving the

evaporator, and the temperature
differential between actual leaving

water temperature and the leaving fluid
setpoint as set on the chiller control
(Figure 27).
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Figure 25
Typical Component Locations for
CGAC-C20K, C25K and C30K Units
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Figure 26
Typical Component Locations for
CGAC-C40K, C50K and C60K Units

Component Legend (Outside Control Panel)
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Figure 27
Chiller Control ﬂU12 Components
Auxiliary Relay

odule (1U13)

Auxiliary
Relay Module
(1U13)

Leaving Fluid
Setpoint Dial

Design /\ T
Setpoint Dial

Number of Stages
Setpoint Dial

Chiller Control Operating
Indicators

The operating mode of the unit is
indicated at all times by the red LED’s
on the face of the chiller control
(Figure 28). Operating modes include:

Compressor 1 - Step 1 Loaded
Compressor 1 - Steps 1 and 2 Loaded
Compressor 1 - Full Load

Compressor 1 - Full Load, Compressor
2 - Step 1 Loaded

Compresser 1 - Full Load, Compressor
2 - Steps 1 and 2 Loaded

Compressor 1 - Full Load, Compressor
2 - Full Load

Load Limit Operation.

Chiller Control Diagnostic
Indicators

The red LED's on the chiller control
also display five different diagnostic
states which can occur during
operation. A label mounted on the front
of the control above the leaving fluid
setpoint dial (Figure 27) identifies the
diagnostic conditions. These
conditions, illustrated in Figure 28,
include the following:

Start Mode
Setpoint/Low Temperature Control
Overlap

Compressor 1 - Low Pressure Lockout
Compressor 2 - Low Pressure Lockout
Low Temperature Control Lockout.

CGAC-IN-4

Start Mode. The start mode diagnostic
indicator (Figure 28) will light

immediately when the chiller control is
energized. This indicates that the
control is functioning normally,
proceeding through its four-minute start
time delay. The start mode diagnostic
will also energize any time that the
chiller control is repowered when the
unit is reset after a safety lockout, or
when power is removed from the control
for any other reason.

Setpoint/Low Temperature
Control Overlap. If this diagnostic
energizes (Figure 28), the minimum
permitted leaving water temperature is too
close to the low water temperature
(freezestat) cutout setting for the

unit. No unit operation is allowed

under these conditions.

To correct this condition and allow
normal unit operation, slowly adjust
the leaving fluid setpoint to a higher
temperature until the control setpoint
overlap diagnostic lights go off.

Note: Turn the setpoint dials on the
chiller control slowly. Once the

setpoints are established, allow the

chiller control a minimum of 10-15
seconds to compute the value of the new
setpoints and compare this to the low
temperature cutout limit.

Diagnostic
LED Label

Compressor 1

LED's

Compressor 2
LED's

Art Mo.
RF/CG-2727

If the desired leaving fluid setpoint or
design A T setpoint cannot be selected
due to the low water temperature limit
(35 F), contact The Trane Company for
information on special applications.

Compressor 1/Compressor 2
Low Pressure Lockout. The
diagnostic lights for Compressor 1 or
Compressor 2 low pressure lockout
(Figure 28) will energize and lock out
the compressor if either low pressure
control (2B1S4, 3B2S5) opens during
normal operation. This condition for
one compressor does not affect the
operation or loading of the remaining
compressor which may continue to operate
normally. The compressor and chiller
control are prevented from further
operation until the unit control circuit
is manually reset.

Low Temperature Lockout. The
low temperature lockout diagnostic
(Figure 28) will energize any time

leaving water temperature falls to the
low water temperature limit for the

unit. This diagnostic indicates that a
potential freeze condition was detected
during operation. The chiller control

is locked out from further operation and
the diagnostic will remain energized
until the condition is corrected and the
unit manually reset.




’ Figure 2

8
Chiller Control LED Operational
Functions

COMPRESSOR 1

COMPRESSOR 2

T3

COMPRESSOR 2

Compressor 1
Full Load
Compressor 2
Steps 1 & 2

Loaded

e

<[The P

o
©

'l e ']

COMPRESSOR 2
r’|"| °
N

@3
-
LT—-

Compressor 1
Step 1
Loaded

COMPRESSOR 1
I I X

=
E‘f&,{' 1

£

O-2

we

=
s

T

COMPRESSOR 2

Compressor 1
Full Load
Compressor 2
Full Load

1
;i
-

o

e PRI

ﬁ
@

o [T

COMPRESSOR 2

el

Compressor 1
Steps 1 & 2
Loaded

T e

N

.
s

&
w

T

(T

,
’

COMPRESSOR 2

e ']

Setpoint/Low
Temp. Control
Overlap

COMPRESSOR 1

'3-'?:'3
=
=

Qo2

=

COMPRESSOR 2

e

Compressor 1
Full Load

oo

COMPRESSOR 1
—
N
THET

-0-3

of

e [T

COMPRESSOR 2

el

Compressor 1
Low Pressure
Lockout

-:f?— LED Energized
® LED Deenergized

COMPRESSOR 1

COMPRESSOR 2

Compressor 1
Full Load
Compressor 2
Step 1 Loaded

o fMe s

®
©

T e ']

COMPRESSOR 2
N

S
_:dl):_ 3
=
Compressor 2

Low Pressure
Lockout

1
_Xf-

-

j
N
-0O-2

N
]

COMPRESSOR 1

COMPRESSOR 2

Load Limit
Operation

COMPRESSOR 1

COMPRESSOR 2

For further information on this product or other Trane products, refer to the “Trane Service Literature Catalog”, order-
ing 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 $20.00 check to: The Trane Company, Service Literature Sales, 3600 Pammel Creek
Road, La Crosse, WI 54601.
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Operation CGAC-M-4A
Maintenance
Library Service Literature

Product Section

Refrigeration

Product Recip. Liquid Chillers - A/C Cold Gen.
Model CGAC
Literature Type Operation and Maintenance
Sequence 4A
Date September 1987
File No. SV-RF-CG-CGAC-M-4A-987
Supersedes CGAC-M-4 Dated 187

Model CGAC
20 thru 60 Ton
Air-Cooled

Cold Generators
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CGAC-C20K
CGAC-C30K
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CGAC-C25K CGAC-C50K
CGAC-C60K

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

done by qualified, experienced technicians.
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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 CGAC units is provided on this

page. Its use will enable the
owner/operator Installlng contractors,
and service engineers to define the
operation, components and options for
any specific unit.

CGAC-C601-KANGG 6 0DFGPW

1.2 34 567 8 9 10 11 12 13 14 15 16.etc.
Digits 1,2 Digit 13
Unit Model Condenser
CG = Cold Generator B = 20 Ton

C = 25 Ton
Dlgut 3 D= 30 Ton
Unit Tg E = 40 Ton
A = Air-Cooled Condensing F = 50 Ton

G = 60 Ton
Digit 4 = Special
Development Sequence S 14
Digits 5 Ulﬂoadln Steps
Nominal Capaclty 2 = 2-Step (20-Ton Only)
C20 = 20 Tons 3 = 3-Step (25 and 30-Ton)
C25 = 25 Tons 4 = 4-Step (40 Ton Only)
C30 = 30 Tons 6 = 6-Step (50 and 60-Ton)
C40 = 40 Tons S = Special
C50 = 50 Tons
C60 = 60 Tons
Digit 8 Reprovel &

gi proval Agency

Electrical and Start 0 = None
Characteristics 2=UL
1 = 460/60/3 PW 3 = CSA
2 = 575/60/3 PW S = Special

3 = 230/60/3 PW
4 = 460/60/3 XL

6 = 200/60/3 PW
A = 380/50/3 PW
B = 415/50/3 PW
S = Special

Digit 9
Compressor |.D.
K = Model K Hermetic

Digit 16, etc.

Miscellaneous

3 = Control Power Transformer

8 = Totally-Enclosed Fan Motors

D = Unit-Mounted Disconnect Switch
E = Unit Neoprene Isolators

F = Unit Spring Isolators

G = Pressure Gauges and Piping

H = Hot Gas Bypass

S = Special P = Periodic Pumpout
V = Copper Fins
Digit 10 W = Low Ambient Damper(s)
Design Sequence Y = No Evaporator Heat Tape
(Export Only)
Digit 11 S = Special
Motors (Open Compressor Only) X = Export
N = None
S = Special
Digit 12
Evaporator
B = 20 Ton
C= 25Ton
D = 30 Ton
E = 40 Ton
F = 50 Ton
G = 60 Ton
S = Special

CGAC-M-4



Literature Change History
CGAC-M-4 (January 1987)

Original issue of manual, providing
operating, maintenance and trouble
analysis information for model CGAC-C20K
thru C60K air-cooled Cold Generator

units of "A" design sequence.

CGAC-M-4A (September 1987)

Manual reissued to update electrical
diagrams and revise "Chiller Control
(1U12) Checkout Procedure". All units
remain at "A" design sequence.

CGAC-M-4

General
Information

CGAC "Service Data" Sheets The number of capacity or unloading

Use this operation manual in conjunction
with the information provided in the
applicable CGAC "Service Data"
publications.

To insure trouble-free operation and use
of proper component information, the
design sequence of the unit (Refer to
"Model Number Description") must agree
with the design sequence printed on the
front cover of the "Service Data"
publication.

Warnings and Cautions

“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 service and operating personnel.

The instructions given in each waming
that appears in this manual must be
followed carefully.

Unit Description

Trane 20 thru 60-ton Model CGAC
Air-Cooled Cold Generators are equipped
with either one or two Trane Model K
hermetic, reciprocating compressors.

All units are dehydrated, leak tested,
charged and tested for proper control
operation before shipment. A low
ambient lockout thermostat can be
customer provided.

Standard control for these units is a
microprocessor-based electronic
controller that governs unit operation

in response to chilled water temperature
leaving the evaporator. Compressor
unloaders are solenoid actuated and
discharge pressure operated.

stages provided is:

CGAC-C20K ........ 2-Step Control.
CGAC-C25K, C30K... 3-Step Control.
CGAC-C40K ........ 4-Step Control.

CGAC-C50K, C6OK... 6-Step Control.
The dual-compressor units (40, 50 and
60-Tons), feature two independent
refrigerant circuits—one for each
compressor.

Each refrigerant circuit is provided

with an operating charge of refrigerant
and refrigerant oil, a liquid line

solenoid valve, filtter drier, sight

glass, thermostatic expansion valve and
service valve.

The shell-and-tube type evaporator is
manufactured in accordance with ASME
standards. Each evaporator is fully
insulated and equipped with a drain
connection. A bulbwell for the unit
temperature controller is located on the
evaporator water outlet.

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

unit.

Figure 1 illustrates access panel
locations and other CGAC exterior
components.




Figure 1
Exterior Components of
Typical CGAC Unit

Condenser Fans

Control Panel

Access Door

Access

Panels ——____|

Condenser
Air Intake
Grilles
(Both Sides
0f Unit)

Lifting Bracket
(Both Sides Of Unit)

Nameplates

The nameplates on these machines pro-
vide valuable information pertaining to
the identification of the unit and its
components. Provide all nameplate data
when ordering parts or literature, and
when making other inquiries.

Unit Nameplate

The CGAC unit nameplate is mounted in
the upper left comner of the control
circuit panel access door. See Figure
2. This nameplate (Figure 2) specifies
control circuit power requirements and
power requirements for the chiller heat
tapes. It also identifies the order
number of the unit Operation/Maintenance
manual. Refer to this information if it
becomes necessary to replace the
operation and maintenance literature for
this equipment.

Compressor Nameplate

The Model K compressor nameplate is
mounted on the compressor motor hous-
ing as shown in Figure 3.

Evaporator Nameplate

The evaporator nameplate is mounted on
the top of the evaporator supply-end
tube sheet. The word "nameplate" is
applied to the insulation just above the
nameplate (Figure 4); to view the
nameplate, remove the tape over the area
and spread the insulation.

CGAC-M-4



Figure 2
Typical CGAC Unit Nameplate

and Nameplate Location
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Figure 3
'rl?pical Model K Compressor
ameplate and Nameplate Location

Typical
Compressor Electrical
Nameplate Characteristics

Model No.

Serial No.

Utilization L.R. Amps
Range

[}l

Refrig.

Use Trane Approved Qils

Manufactured Under One or More Of The Following U.S. Patents
2,869,775 — 2,955,750 — 2,955,751 — 3,065,902 — 3,071,309 —
3,545,220 —4,100,934 — 4,382,749

The Trane Company, La Crosse W1 54601-7599 Made in U.S.A. X39570095-01

X39570095-01

Nameplate
Location

Art Mo, _
RF/CG-2736

Figure 4
Evaporator Nameplate Location

Nameplate
(Under Insulation)

Art Ho.
RF/CG-2722
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Unit Operating Panel
CGAC unit operating switches and fuses

are located on the switch panel inside
the control panel (Figures 5 and 6).

CGAC-M-4

Unit Operation

Operating Switches

Unit Service Switch (1S41).
Two-position toggle switch used for

unit pumpdown or reset and to stop unit
operation. Switch to On position to
energize chiller control 1U12. If 1U12
calls for cooling and safety interlocks
are complete, the compressor(s) will
run. Switch to Pump Down Or Reset
position to deenergize 1U12. If unit is
operating, compressor(s) will go through
pumpdown cycle, then stop.

Note: After tuming 1S41 to On, allow a
minimum of 4 minutes to elapse before
turning the switch back to Pump Down or
Reset, to allow the low ambient time
delay function of the chiller control to
elapse.

If the unit must be shutdown within 3
minutes of either compressor start, stop

the compressor by turning the compres-
sor service switch (1S5, 1S6) to

Standby. This is necessary because,
during this three-minute period, the low
ambient delay function of the chiller
control is energized (low pressure
switches bypassed). Tuming the unit off
by switching the unit service switch
(1S41) to Pump Down or Reset may allow
a compressor to operate at excessively
low pressure conditions.

Caution: To prevent possible

damage to the evaporator or

compressor, stop compressor

using switch 1S5 or 156 if

;vtit:!tm 3 minutes of compressor
art.

Compressor Service Switches
(1S5, 1S6). Two-position toggle
switches used to deactivate compressor
control circuit for compressor service.
On dual compressor units, this allows
continued operation of the remaining
compressor during service procedures.
Turn to Operate for normal compressor
operation. Turn to Stand-By to
deactivate the compressor for service
procedures. [f the compressor is
operating when switched to Stand By, it
will not go through a pumpdown cycle.

Fuses

Control Circuit Fuse (1F1).
125V/10A fuse used to protect unit
control circuit. Check if unit cuts out
for unknown reasons.

Motor Protector Fuses
(1F2, 1F3). 125V/6A fuses used to
protect compressor control circuits.

Power Supply Fuse (1F10).
24V/3A fuse to protect low voltage

control components (microprocessor 1U12,
auxiliary relay module 1U13, etc.).

Evaporator Heater (4HR1)

The evaporator shell on all standard
60-cycle CGAC units is insulated from
ambient air and protected by
factory-installed, thermostatically
controlled heat tapes for operation
during low ambient conditions. The
thermostats close to energize the heat
tapes when evaporator shell temperature
drops to approximately 37 F.

The installer must provide an independent
115V/60HZ/1PH power source with a fused
disconnect switch to the proper terminal
strip in the control panel.

Chilled Water (7B1) Pump
and Interlocks

The chilled water pump is typically
operated by a start/stop pushbutton

(7S). If the chilled water pump overload
(7K7-0OL) is closed, the magnetic starter
(7K7) is energized to run the chilled
water pump when the pushbutton (7S) is
pressed. Once the chilled water pump is
running, the auxiliary contacts of the
pump starter (7K7-Aux.) provide a holding
circuit for the pump magnetic starter. A
set of auxiliary contacts installed in

series with the flow switch contacts
establishes an interlock that keeps the
unit from starting when the chilled water
pump is not operating.
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Start-Up Procedure

To start the unit, complete each step of
this procedure, in sequence. Typical unit
operating controls are illustrated in
Figures 5 and 6.

1. Turn the unit service switch on the
operating panel to Pump Down Or Reset.

2. Tum the compressor service switches
to the Operate position.

3. Adjust chiller control setpoints
(1U12) for normal system operation.
Refer to "Chiller Control Setup".

4. Close the evaporator water pump
fused disconnect. Energize the pump by
turning the pump On/Off switch at the
remote pushbutton station to On. The
chilled water (evaporator) circulating
pump will run.

5. Check liquid line service valves and
compressor suction and discharge service
valves (Figures 7 and 8). These valves
must be open (backseated) before start-
ing the compressors.

Caution: To prevent
compressor damage, be
certain that all refrigerant
valves are open before
starting the unit.
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6. Energize the compressor crankcase
heaters if they aren't already energized
by closing the line voltage disconnect.
Also close the unit-mounted disconnect,
if used.

Caution: To prevent
compressor damage, energize
compressor crankcase heaters
a minimum of eight hours
before operating the unit.

7. Energize evaporator heat tape by
closing the fused disconnect switch
provided by the installer.

8. Turn the unit service switch to On.
If the chiller control calls for cooling
and all safety interlocks are closed, the
unit will start. The compressors load
and unload in response to chilled water
temperature leaving the evaporator as
sensed by the sensing bulb on the
evaporator water outlet.

Ambient temperature should be above
the recommended minimum start-up
temperatures given in "Service Data",
Use the minimum start-up temperatures
to establish proper setpoints for the
customer-provided low ambient lockout
thermostat, if used. Refer to the field
wiring diagrams in Figures 9 and 10.




Figure 7
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Figure 8
Typical Comg essor Service Valve
Locations (CGAC-C60K Shown)
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Checking Operating
Conditions

Once the unit has been operating for
about 30 minutes and the system has
stabilized, check operating conditions
and complete the checkout procedures
that follow.

[ 1 Recheck evaporator water flow and
pressure drop. These readings should be
stable at proper levels. If pressure
differential drops off, clean all

evaporator water supply strainers.

[ 1 Check suction and discharge
pressure at the gauges on the unit
(Figure 11). If the unit is not equipped
with gauges, install them on the gauge
valves provided on the unit if so
equipped. Use a refrigerant-tight thread
seal such as teflon tape.

To read pressures, remove the cap from
the shut-off valve and open (backseat)
the valve (Figure 12). Read the
operating pressure. Close (frontseat) the
valve to isolate it from the system.
Replace and retighten the cap.

Caution: To minimize gauge

wear, close shut-off valves

to isolate the gauges when
rl?ssure readings have been
aken.

Note: If the unit is not equipped
with pressure gauges, take operating
pressures using a manifold gauge set at
these points:

Discharge pressures - take at compres-
sor discharge service valve backseat port
(Figure 11). Normal discharge pressure
is 250 to 360 psig. Refer to "Service
Data" for more specific information.

Suction pressures - take at compressor
suction service valve backseat port
(Figure 12). Normal suction pressure is
55 to 70 psig. Refer to "Service Data"
for more specific information.

[ 1 Check compressor oil levels. At

full load, oil level should be visible

about one-half of the way up on the oil
level sight glass on the compressor
(Figure 13). If it is not, add or remove
oil as required. Refer to "Service Data"
for correct oil charges and recommended
oils for these units.

[ ] Check and record compressor
amperage draw. Compare the readings
with the compressor electrical data
provided in "Service Data" and on the
unit nameplate.

[ 1 Check the liquid line sight glasses
(Figure 7). Refrigerant flow past the
sight glasses should be clear. Bubbles
in the liquid line indicate either low
refrigerant charge or excessive pressure
drop in the liquid line. Such a
restriction can often be identified by a
noticeable temperature differential on
either side of the restricted area.

Frost often forms on the outside of the
liquid line at this point also.

Refrigerant charges for CGAC units are
provided in "Service Data".

Caution: The system may not
be properly charged although
the si glass is clear. Also
consider superheat, subcooling

and operating pressures.

[ 1 Once oil level, amp draw and
operating pressures have stabilized,
measure system superheat. Refer to
"System Superheat”.

[ 1 Measure system subcooling. Refer
to "System Subcooling".

[ 1 Iif operating pressure, sight

glass, superheat and subcooling readings
indicate refrigerant shortage,

gas-charge refrigerant into each

circuit. Refrigerant shortage is

indicated if operating pressures are low
and subcooling is also low.

Caution: If suction and
discharge pressures are low
but subcooling is normal, no
refrigerant shortage exists.
Adding refrigerant, will result
in overcharging.

Add refrigerant vapor with the unit
running by charging through the
compressor suction service valve
backseat port until operating conditions
are normal.
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Caution: To
sor damage,
refrigerant to enter the suction
line. Liquid charge at the
liquid line service valve only.

revent compres-
o not allow liquid

Caution: To prevent comrros—
sor damage and insure ful
cooling capacity, use refriger-
ants specitied on the unit
nameplate only.

[ 1 i operating conditions indicate
an overcharge, slowly (to minimize oil
loss) remove refrigerant at the liquid
line service valve. Do not discharge
refrigerant into the atmosphere.

WARNING: To prevent injury
due to frostbite, avoid skin
contact with refrigerant.

[ 1 i the unit is equipped with hot
gas bypass, check regulating and
solenoid valve for proper operation,
Valve operating setpoints are provided
in "Service Data".

[ 1 i the unit is equipped with low
ambient dampers, check for proper
actuator and blade travel in relation to
condensing pressure. Refer to "Service
Data" for damper operating setpoints.

[ 1 Once proper unit operation is
confirmed, inspect for debris, misplaced
tools, etc. Secure all exterior panels

in place.

System Superheat

Normal superheat for each circuit is
12-15 F at full load. If superheat is

not within this range, adjust expansion
valve superheat setting. Expansion

valve locations are shown in Figure 7.
Allow 15-30 minutes between adjustments
for the expansion valve to stabilize on
each new setting.

System Subcooling

Normal subcooling for each circuit is
17 to 20 F at full load. If subcooling
for either circuit is not in this range
check superheat for the circuit and
adjust, if required. If superheat is
normal but subcooling is not, contact a
qualified service technician.

CGAC-M-4
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Figure 13

Model K Compressor Oil Level
Sight Glass and Oil Charging
Valve Locations

Temporary Shutdown and
Restart

To shut the unit down for a short time,
use the following procedure.

1. Turn the unit service switch (1S41)

to Pump Down Or Reset. The compres-
sor(s) continue to operate, pumping down
the system and stopping as the low
pressure switch(es) open to deenergize
the compressor contactors. The conden-
ser fans will deenergize at this time.

2. Leave the unit disconnect switch and
the unit-mounted disconnect 1S1 (if used)
closed to keep the compressor crankcase
heater(s) energized. :

WARNING: Do not use this
procedure to shut unit down for
service or repairs. To prevent
injury or death due to elect-
rical shock, service the unit

only with electrical disconnects
locked open.

0il Level
Sight Glass

High N

Normal
Low

3. Stop chilled water pump operation by
turning the pump On/Off switch to Off.

To restart the unit after a temporary
shutdown, restart the chilled water pump
and turn the unit service switch (1S41)
to On. The unit will operate normally
provided the following conditions are
met:

1. The chiller control (1U12) must call
for cooling.

2. All system operating interlocks and
safety circuits must be satisfied.

Extended Shutdown
Procedure

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

1. Perform "Manual Pumpdown"
procedure. Be certain to perform this
procedure for both circuits.

2. Test condenser and high side piping
for refrigerant leakage.

17

0i1 Charging
Valve

3. Open electrical disconnect switches
for evaporator water pump. Lock the
disconnect in open position.

Caution: Lock evaporator water
pump disconnect open to pre-
vent pump damage.

4. Close all evaporator water supply
valves. Drain water from the evaporator.
If unit will be exposed to sub-freezing
low ambient conditions, flush evaporator
with antifreeze solution or energize
evaporator heaters by closing the fused
disconnect provided by the installer.

Caution: To prevent freeze
damage to evaporator internal
components, protect with
adequate strength antifreeze
or be certain to energize

the evaporator heater.

5. Open the unit main electrical
disconnect and unit-mounted disconnect
181 (if used) and lock in open position.

Caution: Lock unit main
disconnect open to prevent
compressor damage due to
accidental start-up while system
is in "shutdown" condition.

CGAC-M-4



System Restart After
Extended Shutdown

Use this procedure to prepare the system
for restart after an extended shutdown.

1. Open (backseat) the liquid line,

service valves and the compressor suction
and discharge service valves shown in
Figure 11.

Caution: To prevent com-
rressor damage, be certain
hat all refrigerant valves
areltopen before starting the
unit.

2. Close the unit main disconnect and
the unit-mounted disconnect 1S1 (if used)
to energize the compressor crankcase
heater(s).

Caution: To prevent com-
pressor damage, energize com-
pressor crankcase heaters a
minimum of eight hours before
operating the unit.

Figure 14
Air Vent Location on Typical
Evaporator Shell

CGAC-M-4

3. Check compressor crankcase oil
levels. Oil should be visible in the
compressor oil level sight glass. Oil
level with the compressor not running
should be one-half to three-quarters of
the way up the glass.

4. Fill the chilled water (evaporator)
circuit if drained during shutdown.

Refer to "Service Data" for evaporator
liquid capacities. Vent the system while
filing it. Remove the pipe plug from

the vent located on the top of the
evaporator (Figure 14). Replace the vent
plug when the evaporator is filled.

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

5. Close the fused disconnect switch
that provides power to the chilled water
pump starter (7K7).

6. Start the chilled water pump by
turning the chilled water pump On/Off
switch (7S) at the pump remote
pushbutton station to On. With water
circulating through the chilled water
system, inspect all piping connections

for leakage. Make any necessary repairs.

Air Vent
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7. With the circulating pump operating,
adjust chilled water flow and check water
pressure drop through the evaporator.
Refer to "Water System".

8. Adjust the flow switch on the
evaporator outlet piping for proper
operation.

9. Stop the chilled water pump. Unit
is now ready for normal operation. Refer
to "Start-Up Procedure".

Unit Voltage

Electrical power to the unit must meet
stringent requirements for the unit to
operate properly. Total voltage supply
and voltage imbalance between phases
must be within the following tolerances.

Voltage Supply

Measure each leg of supply voltage at the
line voltage disconnect switch. Readings
must fall within voltage utilization

range shown on the unit nameplate. If
voltage of any leg does not fall within
tolerance, notify the power company to
correct this situation before operating
the unit. Inadequate voltage to the unit
will cause control components to
malfunction and shorten the life of relay
contacts and compressor motors.

Art WNo.
RF-CG-2730




Voltage Imbalance

Excessive voltage imbalance between
phases in a three-phase system will
cause motors to overheat and eventually
fail. Maximum allowable imbalance is 2
percent. Voltage imbalance is defined as
100 times the maximum deviation of the
three voltages (three phases) subtracted
from the average (without regard to
sign), divided by the average voltage.

Example:

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

221 + 230 + 227
- = 226 volts.
3

The percentage of imbalance is then:

100(226 - 221)
—_—22%
226

The 2.2 percent imbalance that exists in
the example above exceeds maximum al-
lowable 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.

Water System
Water Flow Rates

Establish balanced water flow through
the evaporator. Flow rates should fall
between the minimum and maximum val-
ues given in "Service Data". Flow rates
below minimum values will result in
laminar flow, reducing heat transfer and
causing either loss of TEV control or
repeated nuisance low pressure cutouts.
Excessively high water flow can cause
damage to the tube supports and baffles
in the evaporator.

Pressure Drop Measurement

Measure evaporator water pressure drop
at the pressure gauge(s) on the system
water piping. Pressure drop readings
should approximate those shown by the
pressure drop chart in Figure 15.

Manual Pumpdown for
Service or Extended
Shutdown

1. If the unit is running, tumn the

unit service switch (1S41) to Pump Down
or Reset and allow the compressors to
go through a normal system pumpdown.
If the unit is not running, proceed to
Step 2.

2. Open the unit main power disconnect
switch and the unit-mounted disconnect
181 (if used) and adjust the chiller
control (1U12) leaving fluid setpoint low
enough to insure a call for cooling when
the unit starts.

WARNING: To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

3. Install a jumper across the
terminals 10 to 11 (for circuit 1) and 10
to 9 (for circuit 2) of the chiller

control (1U12). Install jumpers only for
the circuit being pumped down.

4. Manually close the liquid line

service valve for the circuit being
pumped down. If both circuits are being
pumped down, close both liquid line
service valves (Figure 7).
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5. Close the unit main power disconnect
and the unit-mounted disconnect 151 (if

used).

6. Tum the compressor service switches
(1S5 and 1S6) to the Operate position.

7. Tum the unit service switch (1S41)
to On. The designated lead compressor
will start, followed by the lag
compressor.

8. Carefully observe the suction

pressure gauge for the circuit(s). When
pressure drops to 2-3 psig, turn the
compressor service switch (1S5 or 1S6))
for the circuit being pumped down to
Standby and close (frontseat) the
compressor suction and discharge service
valves (Figure 7).

9. Tum the unit service switch (1S41)
to Pump Down or Reset.

Note: If suction pressure rises, repeat
steps 6 through 9 until pressure holds at
2-3 psig.

10. Once suction pressures are stable,
open all disconnect switches and remove
the jumpers from chiller control

terminals 9, 10 and 11.

WARNING: To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

11. Lock the unit main disconnect or
unit-mounted disconnect in open (Off)
position to prevent accidental compressor
operation while circuit is pumped down.

Caution: To prevent damage
due to compressor operation
during pumped down condition,
lock disconnect switches open.

CGAC-M-4
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Controls for CGAC units are classified
either as "operational controls" or "unit
safety” controls. Figures 16 and 17
identify the locations of all unit

control devices. Refer to "Service Data"
for control operating setpoints.

Safety Controls
H'B%h Pressure Switches (2B1S2,
3B2S3)

The high pressure switches (2B1S2 and
3B283), located in the compressor
terminal junction boxes (Figure 16 and

17), prevent compressor operation at high
discharge pressures which can result from
insufficient condenser air flow.

If discharge pressure increases to a
point higher than the cut-out setting of
the high pressure switch, the switch
contacts open, stopping compressor
operation. The contacts automatically
reset once the system pressure falls
below the cut-in setting of the control.
If the contacts of the high pressure
switch open, the reset relay is
energized.

To restart the compressor, insure that
the high pressure switch contacts have
closed and reset the reset relay by
tuming the unit service switch (1S41) to
Pump Down Or Reset and back again to
On. There will be a 4-5 minute time
delay before compressor restart.

Compressor Motor Overloads
(1U1, 1U2)

The compressor motor overloads (1U1
and 1U2) are located in the unit control
panel. These devices prevent compressor
operation if compressor motor current
draw exceeds the setting of the over-
loads. If compressor motor current draw
exceeds the "must trip" setting of the
overload, its normally closed contacts
open, stopping compressor operation. |f
compressor motor overload contacts open,
the reset relay is energized. To restart
the compressor, reset the reset relay by
tuming the unit service switch (1S41) to
Pump Down Or Reset and back again to
On. There will be a 4-5 minute time

delay before compressor restart.

The "must hold" and "must trip" setpoints
of the overloads are set at the factory.

A label showing these values is affixed

to the face of the overload. These
setpoints are given in "Service Data".

Electrical Control
System

Reset Relays (1K16, 1K17)

The reset relays are located in the unit
control panel as shown in Figures 16 and
17. They are used to prevent repeated
compressor cycling if a high pressure
switch ((2B1S2, 3B2S3), compressor motor
overload (1U1, 1U2) or low water
temperature protection contacts (1UK29)
open. This is necessary since the high
pressure switches, the compressor
overloads and low water temperature
contacts located in the compressor safety
circuit, reclose automatically. If the
contacts of one of these devices open
during compressor operation, sufficient
voltage is developed across the reset
relay coil to open the relay contacts.

There is not enough voltage, however,
for the rest of the unit control

circuit. Compressor contactors (1K3,
1K4) and the liquid line solenoid
valves (4L1, 4L2) are deenergized.

To restart the compressor, correct the
malfunction that caused the safety contol
to cut out and turn the unit service
switch (1S41) to Pump Down Or Reset
and back again to On. There will be a
4-5 minute time delay before compressor
restart.

Caution: To prevent unit
damage, do not reset the
control circuit until the
cause of the safety lockout
is identified and corrected.

Chilled Water Flow Sensor

A flow sensor (flow switch or pressure
differential switch) should be installed

in the chilled water piping. The sensor,
in conjunction with the chilled water
pump motor starter interlock, prevents
chiller operation if water flow through
the evaporator is interrupted or becomes
restricted. If a mechanical flow sensing
device is used, it should be installed in
the evaporator chilled water outlet

piping.
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Operational Controls

Chiller Control and Auxiliary
Relay Module (1U12, 1U13)

The solid-state, microprocessor-based
chiller control (1U12) and auxiliary

relay module (1U13) are used to maintain
leaving chilled water temperature within

a desired range. Multiple-stage capacity
control of each unit is accomplished by
loading and unloading each compressor.

The chiller control and auxiliary relay
module, located in the control panel

(Figures 16 and 17), also provide the
special operating and safety features
described below:

Evaporator Freeze Protection.
The low temperature cutout feature
prevents the unit from operating if the
leaving chilled solution temperature
approaches its freezing point as sensed
by 4RT1 located in the evaporator water
outlet. This is accomplished through the
1UK29 contacts of the auxiliary relay
module 1U13. The standard setpoint for
low water temperature control cutout is
35 F. If a setpoint other than 35 F is
required, contact The Trane Company.

Compressor Anti-Recycle Pro-
tection. The anti-recycle timing
feature of the chiller control limits
individual compressor starts to one start
per compressor each five minutes. The
timing period begins at compressor
start-up. This feature also requires a
minimum off-time of one minute. This
timing period begins at compressor
shut-down.

Load Limiting. Load-limiting prevents
nuisance compressor tripouts by pre-
venting full load operation of either
compressor whenever excessive evapor-
ator loading may cause the high pressure
controls, (2B1S2, 3B2S3), compressor
motor overloads (1U1, 1U2) or compres-
sor winding temperature sensors (2B1RT1,
3B2RT1) to open.

On decreasing water temperature, full
load operation is not permitted until
leaving water temperature falls to 56 F.
On increasing water temperature, part
load operation is required when leaving
water temperature increases to 64 F.

Note: The setpoints above are valid
only if the leaving fluid setpoint of the
chiller control is 60 F or lower. [f
leaving fluid setpoint is greater than 60
F, load limit is energized on decreasing
water temperature at 94 F and on rising
leaving water temperature at 100 F.

CGAC-M-4



Flgure 16
& cal Component Locations for
CGAC-C20K, C25K and C30K Units

1
|
»

1KS,10L1 AND ASSOCIATED WIRING Al; USED
ONLY WITH PART WINDING START COMPRESSOR UNITS.

;;g 1K20,483 AND ASSOCIATED WIRING

a USED'ONLY ON 25 AND 30 TON UNITS. CONDENSER FAN MOTORS
3] OPTIONAL LOW TEWPERATURE CONTROL RESISTOR.
(&) as, JuweEr 1144 an0 Assacuu:n WIRING ARE USED "'w Tive ool i
ONLY ON HOT GAS BYPASS OPTION a
] WIRES 24AH AND 23€ ARE USED ON ACROSS THE LINE ONLY.
8] TOCGLE SWITCHES ARE VIEWED FACING THE FRONT OF THE
UNIT WITH KEYWAY SLOT RIGHT,
R 1148 USED ONLY ON PERIODIC PUMPOOWN OPTION. sPLice seLice
28IRT1 28154 28152 CI). Ansign 1148 sisgn i il
) ZBIb3ohIRES 34, 340,374,418, 41C.22CT USED ON 3 STEP e
A sa ADING ONLY. WIRES'34C.34F .38A USED ON 2 STE
| o o vy e
l SHOWN. IF A USE IS USED SEE INSET B.
ST =g ® @swvunnsm SYRACUSE IS SEE INSE
: 4 WIRES FROM CONDENSER
/ FAN MOTORS
7
A 2440 Control Panel
£ 201181
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2440
5 o = 281HR1 wlolals
281 L o o BLK RED e
COMPRESSOR SPLICE iSPLICE 125A
PART WINGING START .
e 24A . 13 )“ i ¢ ISOA—Q_):H—- -'B——M
s S 1318—q  2A-F—+—2
A ~F—t—1A
24F 1254
INSET B
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Component Legend (Outside Control Panel)
303€ iV 302€
281 Compressor 1 r_- hysoss
2B1HR1 Compressor 1 Crankcase Heater 302€ o tad J03¢ Jo3¢ 302€
2B1L3/281L5| Compressor 1 Unloader Solenoids -380'
2B1RT1 Compressor 1 Winding Sensor
28152 Ckt 1 High Pressure Switch
28154 Ckt 1 Low Pressure Switch { £ ”5, 'z =X 'S
481 Fan Motor 1 - Circult 1
82 Fan Niotor 2% CRER 7 a’l. n2 H3 Wl W2 D?! .$ ng H4
483 Fan Motor 3 - Circuit 1 230v ooV
W Ckt 1 Liquid Line Solenoid Valve o
49 Ckt 1 Hot Gas Bypass Solenoid Valve INSEY A
4RT1 Leaving Chilled Water Sensing Bulb TRANSFORMER CONNECT IONS
L
H
< I 1414 138P w12
WARNING . 150a— Jcan =
DISCONNECT ELECTRICAL POWER & ] 1A Sieh = 8 p—108A
SOURCE TO PREVENT INJURY OR 58 - Cp——116A
DEATH FROM ELECTRICAL SHOCK 1 g Ap——a7E
1094 Dnu—c " i
1494 B
CAUTION 1474 71E i 114A,8—d 13 8 :—:n@
Use copper conductors only CABLE_GROUND D1e—dg 12 € p——d7F
to prevent equipment damage i r 1564 98—dq 11 3
o | 1 j w3 soc—q 10 -
"“[—]n[n[v]u[. ~lela|S]Z]T] 3% =7y 18 8 p——238a
«|%|n]|= ~ ¢ p—476
I I |"lzl"l' i l I'I l 41c—to18 TROH—109A,8 s
T3 g ‘ L W) [A p——106a
Control Panel Legend 'L‘ A £es a 017 TRO——112A.8 BLK 7 G
£ 3 o18 So+—181A RED——4 & 8p
10L1 | Compressor 1 PWS Time Delay D
107 | Thermal Time Delay 150A—1-018 Frow —4qT cp
1F1 | Control Circult Fuse 130c—+t-014 40+—1324 ARTT d1e Ap
1F2 | Compressor 1 Mtr Protector Fuse i
1F4,5,6( Fuse, Condenser Fan Motor 481,2.3 013 GN——qr2 19
1F10 | 24V Power Supply Fuse 012 WHY = P1 el
13 Compressor 1 Contactor
1KS Compressor 1 PWS Contactor a 1514 B Ab
1K7 | Fan Motor 481 Contactor 010 Jo—153A 152A—d 4 B
X8 Fan Motor 482 Contactor =
19 | Fan Motor 483 Contactor e 204——154a Ll B P
1K16 | Ckt 1 Reset Relay 138a—+t08 P R 154A—d 2 cp
1K18 | Ckt 1 Cooling Relay o7 1554 q1 ab
1K20 | Circult 1 Fan Relay -t
1K45 | Pump Down Relay o8
Rt Transient Suppressor
1R2 Low Temperature Resistor
15 Unit-Mounted Disconnect Switch
185 Compressor 1 Service Switch K4S
1541 | Unit Service Switch A 2A A ) 28 248
1542 | Ckt 1 Fan Temperature Control 24K [y BOrp— 1304
1T1 | Control Power (115V) Transformer 140€ %in “WA——t—o01 012
1T15 | 24V Transformer 140A | 220 141A | 22R 3 T
1181 | Une Power Terminal Block 2 T |
1TB3 | Term. Strip: MUAA & Setpt. Reset 19 24AC 1478
1TB4 | Terminal Strip oe Q 22CF  118A
1T8S | Terminal Strip l l l 1 l 23¢ 286
1TB7 | Term. Strip: System Interconn. ,",‘, 1X20
w1 Compressor 1 Current Overload 03 o8 o3 eo
1012 | Microprocessor Chiller Control 4 | ) b 34
U1, | Aiiery By Sronss c c c 238,6——o01 ab-J o2 so 3¢
GND Equipment Ground Connections 2280
(L4} 1S 308-1—02 So—f——20A o1 4 308
) no NO A £
B 1542
(Continued From 3.1 . 50 |
Previous Page)
9 :a 25F 1418 BLK—]
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1478 WHT—
Q O
Zz 1 1
7

A

WIRES FROM COMPRESSOR (281)

N

WIRES FROM SENSOR (4RT1)
LOW PRESSURE SWITCH (28154)
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Figure 17
Tgical Component Locations for

.
CGAC-C40K, C50K and C60K Units Component Legend (Outside Control Panel
NOTES:
281 Compressor 1
< 1 1K5, 1K6,10L1,1DL2 AND ASSOCIATED WIRING ARE USED 281HR1 Compressor 1 Crankcase Heater
ONLY WiTH PART WINDING START COMPRESSOR UNITS. 281032811 1 Giiider
(2] 1K9.113,1K20, 1K22, 483,486 AND ASSOCIATED WIRING 281ATY Compressor 1 Winding Sensor
2015 ARE 'USED"ONLY 'ON 50 AND 60 TON UNITS. 28152 Compressor 1 High Pressure Switch
> c 1 Low Pressure Switch
(3] OPTIONAL LOW TEMPERATURE CONTROL RESISTOR. Corratere 3 g 4
5{\3004 BBQDCHSIPSSA Compressor 2 Crankcase Heater
sic | | 22c1] 4] 4L9.4L10,JUMPER 114A AND ASSOCIATED WIRING ARE USED Compressor 2 Unloader Solenoids
o 2z 340 ONLY ON HOT GAS BYPASS OPTION. Coomessor 3 W S
(5] WIRES 24AH,V,25E AND 26E ARE USED ON ACROSS THE Compressor 2 High Pressure Switch
A dRI 2 T LINE ONLY. Compressor 2 Low Pressure Switch
B1RT1 28154 281 5
(& TOGGLE SWITCHES ARE VIEWED FACING THE FRONT OF THE Fo Motor 1.2 Cod 1
UNIT WITH KEYWAY SLOT RIGHT J Fan Motor 2 - Circuit 1
6A 5A = # Fan Motor 3 - Circuit 1
(3] JUMPER 1148 USED ONLY ON PERIODIC PUMPDOWN OPTION. atso | o150 sis0 | e1m0 Fan Motor 4 - Crcult 2
§ — 0 4140 4170 Fan Motor § - Circult 2
O souesdoms S E06E s T ™ coogwse £ vorons opph< 4y
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ONHLY. WIRES' 34C,34F ,38A,40A,42C & 42F USED ON - ERE 1 Ligad Lioe'S0kenold Vahve
s 4 STEP UNLOADING ONLY. Ckt 2 Liquid Line Sélenoid Vaive
A 24a0—0—] | e Ckt 1 Hot Gas Bypass Solenoid Valve
224 —0-] TONRL (| a10 Ckt 2 Hot Gas Bypass Solenoid Valve
281 4RT1 Leaving Chilled Water Sensing Bulb
ACROSS THE LINE START 3024 303 3018 3028 303
HE LI A A 1
e .7 X L " o s o e
&
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a
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9
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0% 228L 22¢7 28A 228 256 22¢Y
34F 22T 340 04:00'.. A0 2202 2204
A 07 80 %0
281RT1 28154 28152 UL &
o =
155 —0 1 o L e e (Continued on
6A SA 8A 9A 7 0-}— 2404.8 e
L l l l SSAC TIMER IS SHOWN. next page)
aaton sor— 1380 n:'ms:vlmacusz IS USED SEE
3 2 8 s 9 O{— 140A.8 ' ¢
1 7
T T i - 100-}— 230¢ -
il [
s Ja  24AC—o0—] : 110-}— 250A we 1) Control Panel Legend
e 281HR1 1K20
281 T 20 o3 60 Jo—{—241A 10L1 | Compressor 1 PWS Time Delay
130 P— 34t 10L2 | Compressor 2 PWS Time Delay
COMPRESSOR -
PART WINDING START TP P N = 02 So-t—32¢ 1o——2474 10L7 | Thermal Time Delay
ggﬂJ.lK 1F1 Control Crcuit Fuse
150-+— 150A 0V APT=I0) 12 |Compressor 1 Mtr Protector Fuse
= s, 1F3 Compressor 2 Mtr Protector Fuse
Bl Sy e e sise o ) 1F4,5,6|Fuse, Condenser Fan Motor 481,23
fi3A:0 " 1704— 35C RS 1F4 Fuse, Condenser Fan otor 481
.8 —t<
1804— a7C o— 426 1FS Fuse, Condenser Fan Motor 482
109A,8 —1-0TR o1 o3 176 | Fuse, Condenser Fan Motor 483
190-— 33 b sik f 1F7 | Fuse, Condenser Fan Motor 481
1F8 Fuse, Condenser Fan Motor 4B2
o
2 jut2 A SO T e 1F9 | Fuse, Condenser Fan Motor 483
- Sk 156A GRO - 1F10 | 24V Power Supply Fuse
265A 518 226P $ SHIELDED B p—
2300 | 500 | 265A CABLE GROUNO 1999 —d TR ile |y 1474 1K3 | Compressor 1 Contactor
"é’,f 22CY 156A 1128 —qIR ANBK 1414 1K4 | Compressor 2 Contactor
42F §§§ﬂ 3 20 1144 —d14 Ap—sre 1KS | Compressor 1 PWS Contactor
gy e [ 1 e o | P ot oty
382RT1 38255 38253 — & b— - o e
‘N: :f 2 LA. b g K8 Fan Motor 482 Contactor
e b ieame 19 | Fen Motor 483 Contactor
50;:;: 9 ;° B p— 38a 1K11 | Fan Motor 484 Contactor
e
3 I : > 3| cp—arc 1K12 | Fan Motor 485 Contactor
3 8 \3 8 i Sk K13 | Fan Motor 4B6Contactor
q 5 ALK 7 — 1K16 | Ckt 1 Reset Relay
T—o nep —d6 8 p—110A K17 | Ckt 2 Reset Relay
fhoi: a8 1| e b—1168 1K18 | Ckt 1 Cooling Relay
10A z:“ 288HR2 w1 —dny L‘. b dae K19 | Ckt 2 Cooling Relay
8% 22ev N B 1K20 | Circuit 1 Fan Relay
o i b 8 p—39A 1K22 | Circuit 2 Fan Relay
COMPRESSOR 2| ¢ p—asF 1K45 | Pump Down Relay
ACROSS THE LINE START 1514 —ds b 1R1 | Transient Suppressor
1524 —q4 =iy 1R2 Low Temperature Resistor
1534 —q3 @ p—40A 151 | Unit-Mounted Disconnect Switch
154A —42 3| Cp—48C 185 Compressor 1 Service Switch
1558 —q1 LA pb—107A 156 | Compressor 2 Service Switch
@ TNSET B 1541 | Unit Service Switch
& 1542 | Ckt 1 Fan Temperature Control
: § w2 ] 1543 | Ckt 2 Fan Temperature Control
>/ 265 518 226P 4 1542 1543 171 |Control Power (115V) Transformer
2l 2300 | 500 |285A 1p——247a = x 1T15 | 24V Transtormer
22¢y) o Zode 5 2clic 1TB1 | Line Power Terminal Block
58 i 2 2414 2801 BY0- 121t o 1T83 | Term. Strip: MUAA & Setpt. Reset
N 288 Lei 0 fedle o s 1784 | Terminal Strip
382RT1 38255 38253 1183 or° S i L 1TBS | Terminal Strip
1Lt G 25F s 3 26F s 3 1TB7 | Term. Strip: System Interconn.
124 1A 14A 15A e e [ S G s o 101 | Compressor 1 Current Overioad
2—RED 12 | Compressor 2 Current Overioad
3 —WHT 1012 | Microprocessor Chiller Control
3 2 8 9 4 GRN 1U13 | Auxilary Relay Module
f - GND Equipment Ground Connections
T T - 1A
10A 138 20— 1o 80 1474 WIRES FROM TEMPERATURE SENSOR (4RT1),
£rery 22¢v LOW PRESSURE SWITCHES 128154 & 382551 .
] ] ] 1 )
COMPRE : 1

SSOR
PART WiNDING START
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HOT_GAS BYPASS HOT CAS BYPASS
SOLENOID SOLENOID
4L9 al 4Lto @ ok 5 o e -
SPLICE 336 SPLICE | | 2201 SPLICE] [seuice 03¢ 202 |
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Automatic Compressor Lead-
Lag Sequencing. Any time both
compressors are shut down due to no
call for cooling from the chiller

control, the compressor lead/lag
sequencing is reversed to equalize
operating time for each compressor.
When the unit shuts down, the first
compressor to stop will be the first

to start on the next operating cycle.

Low Ambient Time Delay and
Loss-of-Charge Protection.

On a call for a compressor start, the
chiller control provides a three-minute
bypass of the low pressure control (2B1S4
or 3B2S5) to allow enough pressure to
build in the evaporator to close the low
pressure control. If, at the end of the
three-minute delay, the low pressure
control contacts have closed, the
compressor will run.

Caution: To prevent possible
damage to the evaporator or
compressor, stop compressor
using switch 1S5 or 156 if
within 3 minutes of compres-
sor start.

If the low pressure control does not
close by the end of the three-minute
delay, the chiller control will

deenergize the compressor but keep the
liquid line solenoid valve (4L1 or 4L2)
energized (open) for one minute.

CGAC-M-4

If the low pressure control does not
close during the one-minute period, the
chiller control will close the liquid

line solenoid valve, lock out compressor
operation and energize a diagnostic
indicating light on the face of the

chiller control.

If, during the one-minute period, the low
pressure control contacts close, the
chiller control will start the

compressor. The chiller control will
allow the compressor to cycle five times
(during a constant call for cooling) in
response to low pressure control
operation. The chiller control maintains
a ten-second minimum off-time between
each attempted compressor start.

After five attempted restarts on the low
pressure control, the chiller control

will close the liquid line solenoid

valve, lock out compressor operation and
energize a diagnostic indicating light on
the face of the control. This feature
prevents continued compressor operation
if there has been a loss of refrigerant
charge from either circuit.

Timed Periodic Pumpout
(Optional). This feature is used to
pump refrigerant out of the evaporator at
regular intervals during the compressor
Off cycle. This is permitted only when
there is no call for cooling from the
chiller control and chilled water is
flowing through the chiller (water
flow-sensing device closed). Periodic
pumpout will occur whenever either com-
pressor has been off for a minimum of
one hour and the low pressure switch
closes.

The chiller control checks for low
pressure switch closure every 60
minutes. If evaporator pressure builds
enough during the unit off-cycle to close
the low pressure control of either
circuit, the chiller control will start

and run the compressor until the low
pressure control re-opens.

Timed Hot Gas Bypass (Option-
al). The hot gas bypass option allows
unit operation below the minimum step of
unit unloading, pulling in 1UK28 in the
auxiliary relay module and energizing the
hot gas bypass solenoid valve (4L9 or
4L10). The chiller control energizes hot
gas bypass when the cooling load falls
below the compressor minimum stage of
unloading (1U12 first-stage contacts
remain closed).

The unit will operate for 30 minutes in
the hot gas bypass mode. If there is no
call for cooling during this time, the

unit will pump down and stop. The
chiller control will restart the unit
immediately on a retum call for

cooling. These units are equipped with
hot gas bypass on both circuits to allow
lead-lag sequencing.

Setpoint Reset (Optional). This
feature provides continuous monitoring
and reset of the leaving chilled water
setpoint in response to changes in
outdoor air temperature or to temperature
changes in a selected zone. The
magnitude of reset is determined by
system design conditions and by how
much ambient or zone temperature dev-
iates from these conditions.

Chiller Control Setup

There are three setpoint adjustment dials
on the face of the chiller control

(Figure 18). They are: Leaving Fluid
Setpoint, F; Design A T, F; and Number
of Stages.

The number of stages setpoint is
factory-set at the number of control

steps provided on the unit. It is not
necessary to change this setting for
normal unit operation.

The design A T setpoint and the leaving
fluid setpoint are factory set at ARI
rating conditions. It may be necessary
to reset either or both of these
setpoints to satisfy job requirements.

Set the design A T setpoint (Figure 18)
at the desired chilled water temperature
drop through the evaporator. This
setpoint is adjustable from 4 F to 20 F
in 2 F increments.

The leaving fluid setpoint dial (Figure
18) has two calibration scales. The

inside scale is used for low temperature
applications. The range of this scale is
-20 F to +40 F in 5 F increments. The
outer scale is used in all normal comfort
cooling applications where there is no
requirement for glycol or an unusually
low leaving chilled water temperature.

The range of this scale is +40 F to +100
F in 5 F increments. Set this dial for
the desired leaving chilled water
temperature at the evaporator water
outlet.




Figure 18
Chiller Control
Auxiliary Relay

odule (1U13)

Auxiliary
Relay Module
(1u13)

Leaving Fluid
Setpoint Dial

Design /A T
Setpoint Dial

Number of Stages
Setpoint Dial

Chiller Control Operation

Each time chiller control (1U12) is
energized, it will initiate a four-minute
start mode. During this start delay, the
"start mode" LED on the face of the
chiller control will be energized (Figure
19). If leaving chilled water
temperature (as sensed by the chiller
control sensing bulb in the evaporator
water outlet) is below the chiller
control leaving fluid setpoint at the end
of this four-minute timing period, the
start mode LED will deenergize without
starting the compressor.

When leaving chilled water temperature
rises above the leaving fluid setpoint,

the chiller control first stage contacts
close. This will provide power to the
Compressor 1 contactors. When the
chiller control first stage contacts

close, the number 1 LED for Compressor
1 will energize (Figure 19).

Once the unit is operating normally, the
chiller control will load, unload and
cycle the compressors on and off in
response to the perceived cooling load at
the evaporator water outlet. The rate at
which the chiller control loads or
unloads the unit is determined by two
factors: the temperature change rate of
the chilled water leaving the evaporator,
and the temperature differential between
actual leaving water temperature and the
leaving fiuid setpoint as set on the
chiller control (Figure 19).

“IL“Z? Components and
e

Chiller Control Operating
Indicators

The operating mode of the unit is
indicated at all times by the red LED’s
on the face of the chiller control
(Figure 19). Operating modes include:

Compressor 1 - Step 1 Loaded
Compressor 1 - Steps 1 and 2 Loaded
Compressor 1 - Full Load

Compressor 1 - Full Load, Compressor
2 - Step 1 Loaded

Compressor 1 - Full Load, Compressor
2 - Steps 1 and 2 Loaded

Compressor 1 - Full Load, Compressor
2 - Full Load

Load Limit Operation.

Chiller Control Diagnostic
Indicators

The red LED’s on the chiller control also
display five different diagnostic states
which can occur during operation. A
label mounted on the front of the control
above the leaving fluid setpoint dial
(Figure 19) identifies the diagnostic
conditions.

These conditions, illustrated in Figure
19, include the following:

Start Mode

Setpoint/Low Temperature Control Overlap
Compressor 1 - Low Pressure Lockout
Compressor 2 - Low Pressure Lockout
Low Temperature Control Lockout.

Diagnostic
LED -Label

Compressor 1

LED's

Compressor 2
LED's

Art to.
RF/CG-2727

Start Mode. The start mode diag-
nostic indicator (Figure 19) will light
immediately when the chiller control is
energized. This indicates that the
control is functioning normally,
proceeding through its four-minute start
time delay. The start mode diagnostic
will also energize any time that the
chiller control is repowered when the
unit is reset after a safety lockout or
that power is removed from the control
for any other reason.

Setpoint/Low Temperature Con-
trol Overlap. If this diagnostic
energizes (Figure 19), the minimum
permitted leaving water temperature is

too close to the low water temperature
(freezestat) cutout setting for the

unit. No unit operation is allowed

under these conditions.

To correct this condition and allow
normal unit operation, slowly adjust the
leaving fluid setpoint to a higher
temperature until the control setpoint
overlap diagnostic lights go off.

Note: Tum the setpoint dials on the
chiller control slowly. Once the

setpoints are established, allow the

chiller control a minimum of 10-15
seconds to compute the value of the new
setpoints and compare this to the low
temperature cutout limit.

If the desired leaving fluid setpoint or
design A T setpoint cannot be selected
due to the low water temperature limit
(35 F), contact The Trane Company for
information on special applications.

CGAC-M-4
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Low Temperature Lockout.
The low temperature lockout diagnostic
(Figure 19) will energize any time
leaving water temperature falls to the
low water temperature limit for the

unit. This diagnostic indicates that a
potential freeze condition was detected
during operation. The chiller control is
locked out from further operation and the
diagnostic will remain energized until
the condition is corrected and the unit
manually reset. Refer to "Evaporator
Freeze Protection".

Compressor 1/Compressor 2
Low Pressure Lockout. The diag-
nostic lights for Compressor 1 or
Compressor 2 low pressure lockout
(Figure 19) will energize and lock out

the compressor if either low pressure
control (2B1S4, 3B2S5) opens during
normal operation. This condition for one
compressor does not affect the operation
or loading of the remaining compressor
which may continue to operate normally.

The compressor and chiller control are
prevented from further operation until

the unit control circuit is manually

reset. Refer to "Reset Relays" and "Low
Ambient Time Delay and Loss of Charge
Protection".

Part Winding Start Timers
(1DL1, 1DL2

The part winding start timer is used on
each compressor that utilizes a part
winding starter. When compressor
contactor 1K3 or 1K4 closes, a set of 1K3
or 1K4 auxiliary contacts also close to
energize the timer and provide a
0.5-second time delay before pulling in
the second contactor. When the
0.5-second time delay has elapsed,
contactors 1K5 or 1K6 are energized and
held in through an auxiliary contact on
the contactors.

Compressor Unloader Solenoid
Valves ‘

The compressor unloader solenoids for
the model K compressor deenergize to
load the compressor and energize to
unload. Unloader solenoids for CGAC.
units with model K compressors are
2B1L3 and 2B1L5 for compressor 1 and
3B2L4 and 3B2L6 for compressor 2.

Low Pressure Switches (2B1S4,
3B2S5)

The low pressure switches (2B1S4 and
3B2S5) prevent compressor overheating
due to extended periods of operation at
extremely low suction pressures and are
used to provide a pumpdown cycle and
loss of charge protection for each com-
pressor circuit. The normally closed
contacts of the low pressure switches
close on a rise in suction pressure and
open on a drop in pressure at the
setpoints given in "Service Data".

Hot Gas Bypass Regulating
Valve

The hot gas bypass regulating valves
(Figure 20) are adjustable modulating
control valves located on a branch hot
gas line off the compressor discharge
line. The valves act as evaporator
pressure regulators by opening on a
decrease in suction pressure to maintain
a desired minimum evaporating pressure
regardless of a decrease in evaporator
external loading. When evaporator
(suction) pressures are above the valve’s
setpoints, they remain closed. As
suction pressures fall bélow the valve's
setpoints, the valves begin to open. If
suction pressures continue to drop, the
valves open proportionally to keep
evaporating pressure up.

Valve Setpoint. Hot gas bypass
valves are adjustable through a 0-80
psig range. They should be set to
begin opening at 69 psig suction
pressure. The valves should be full
open at 61 psig. The hot gas bypass
system should be set up to maintain a
net A T across the evaporator of 0 F
at minimum step of unloading (during
hot gas bypass operation).

Condenser Fan Operation

Condenser fan locations are shown in
"Service Data". Fan sequencing is as
follows:

20-Ton Unit

Fan 2 starts with compressor start, stops
when the compressor stops. Fan 1 starts
when ambient temperature rises above 73
F, stops when ambient temperature falls
to 65 F.

25 and 30-Ton Unit

Fan 2 starts with compressor start, stops
when the compressor stops. Fan 1 starts
when ambient temperature rises above 73
F, stops when ambient temperature falls
to 65 F. Fan 3 starts with second stage
call for cooling from the chiller control
(1U12) when ambient temperature is above
53 F, stops when ambient temperature
falls below 45 F.

40-Ton Unit

Fan 2 starts and stops with compressor
1. Fan 5 starts and stops with
compressor 2. Fan 1 starts when ambient
temperature is above 73 F, stops when
ambient temperature falls below 65 F.

Fan 4 starts with compressor 2 when
ambient temperature is above 73 F, stops
when ambient temperature falls to 65 F.

50 and 60-Ton Unit

Fan 2 starts and stops with compressor
1. Fan 5 starts and stops with
compressor 2. Fans 1 and 3 start with
compressor 1 when ambient temperature
rises to 73 F, stop when ambient
temperature falls to 65 F. Fans 4 and 6
start with compressor 2 when ambient
temperature reaches 53 F, stop when
ambient falls to 45 F.
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Figure 20
Typical Hot Gas Bypass
Regulating Valve

Top View
Setpoint
Adjustment
Screw*
Solenoid
Assembly

Valve Connecting Valve
Outlet  Tube Inlet

CGAC-M-4

Side View

Setpoint
Adjustment
Screw*

Solenoid
Assembly

Connecting
Tube

Valve
Outlet

S o "

Valve
Inlet

*Turn screw clockwise (in) to increase valve setpoint
and counterclockwise (out) to decrease setpoint.




Periodic Maintenance

Perform all maintenance procedures and
inspections at the recommended
intervals. This will prolong the life of
the equipment and reduce the possiblity
of costly equipment failures.

Use an "Operator's Log" such as the one
at the back of this manual to record a
weekly "operating conditions history" for
this unit. The operating log for this

unit can be a valuable diagnostic tool

for service personnel. By noticing

trends in the operating conditions, the
operator can often foresee and prevent
prqblem situations before they become
serious.

If the unit does not operate properly
during maintenance inspections, refer to
“Trouble Analysis".

Maintenance

Weekly Maintenance

Once the unit has been operating for
about 30 minutes and the system has
stabilized, check operating conditions
and complete the checkout procedures
that follow.

[ 1 Check compressor oil levels. Oil
should be visible in the sight glass when
the compressor is running. Refer to
"Checking Operating Conditions".

Operate the compressors at full load for
a minimum of three to four hours when
checking oil level, and check level every
30 minutes. If oil is not at proper

level after this period, have a qualified
service representative add or remove oil
as required. Refer to "Service Data" for
recommended refrigerant oils and correct
oil charges for these units.

[ 1 Check suction pressure and
discharge pressure at the gauges on the
unit. Refer to "Checking Operating
Conditions".

[ 1 Check the liquid line sight
glasses. Refer to "Checking Operating
Conditions". Refrigerant charges for
CGAC units are provided in "Service
Data".

[ 1 I operating pressures and sight
glass conditions seem to indicate
refrigerant shortage, measure system
superheat and system subcooling. Refer
to "System Superheat" and "System
Subcooling”.

[ ] if operating conditions indicate an
overcharge, slowly (to minimize oil loss)
remove refrigerant at the liquid line
service valve. Do not discharge
refrigerant into the atmosphere.

WARNING: To prevent injury
due to frostbite, avoid skin
contact with refrigerant.

Monthly Maintenance

[ 1 Perform all weekly maintenance
procedures.

[ ] Measure and record system
superheat. Refer to "System Superheat”.

[ ] Measure and record system

subcooling. Refer to "System
Subcooling".

31

[ 1 Manually rotate condenser fans to
insure proper orifice clearance.

WARNING: To prevent injury
or death due to electrical
shock, oren and lock all
electrical disconnects.

Annual Maintenance

[ ] Perform all weekly and monthly
maintenance procedures.

[ ] Have a qualified service technician
check the setting and function of each
control and inspect the condition of and
replace compressor and control contactors
if needed.

[ 1 if chiller is not piped to drain
facilities, make sure 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-ine water
strainers.

[ ] Clean and repaint any corroded
surface.

[ ] Check low ambient dampers for
proper operation.

[ ] Clean condenser coils. Refer to
*Coil Cleaning".

WARNING: To prevent injury
or death due to electrical
shock, oren and lock all
electrical disconnects.

[ ] Inspect the expansion valve sensing
bulbs for cleanliness. Clean if

required. Sensing bulbs must make good
contact with suction lines and be
properly insulated.

[ ] Clean condenser fans. Check fan
assemblies for proper orifice clearance
and for motor shaft misalignment,
abnormal end-play or vibration and noise.

WARNING: To prevent injury
or death due to contact with
rotating parts, open and lock
all electrical disconnects.

CGAC-M+4



Maintenance Procedures

This section describes specific
maintenance procedures which must be
performed as a part of the normal
maintenance program for this unit. Be
certain that electrical power to the unit
is disconnected before performing these
procedures.

WARNING: To prevent injury
or death due to electrical
shoc en and lock all

el cal disconnects.

Coil Cleaning

Clean the refrigerant coil at least once
each year (or more frequently if the unit
is located in a "dirty" environment) to
help main proper unit operating

efficiency. Follow the detergent
manufacturer’s instructions as closely as
possible to avoid potential damage to the
coils.

Figure 21
Cc

CGAC-M-4

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

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

Chemically Cleaning the Evap-
orator

The chilled water system is a closed
loop. It should not accumulate an
appreciable amount of scale or sludge.
If the chiller is fouled, first try to
dislodge foreign material by backflushing
the system several times. [f this does
not work, chemically clean the chiller.

Chemical cleaning is the most
satisfactory method of cleaning scale
from water vessels. With this treatment,
scale is dissolved and flushed away by
circulating a chemical solution around
the tubes and headers.

CAUTION: Do not use an
acidic type cleaning agent that
will damage the steel, galvan-
ized steel and copper internal
evaporator components.

T¥|pical Circulating Arrangement for
emical Cleaning of Evaporator

Fy o o

With this information, water treatment
firms will be able to recommend a
suitable chemical for this purpose. If
water treatment is not available, consult
a chemical supply house.

Figure 21 illustrates a typical chemical
cleaning arrangement. All materials used
in the chemical (external) circulating
system, quantity of cleaning material,
duration of cleaning and any safety
precautions relative to the handling of
the cleaning agent must be provided or
approved by the supplier of the cleaning
agent.

Water Treatment

The use of untreated or improperly
treated water in these units may result
in the formation of scale, erosion,
corrosion, 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.

From Evaporator
—e— \ater Outlet

[f—— To Evaporator

Shutoff
Valves

Circulating
Pump

=

r..
}J

Water Inlet

Cleaning

/ Solution




Preliminary Trouble
Inspection

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

[ ] Check the chiller control (1U12) to
ensure that all setpoints are set
correctly, and that it is getting control
power.

Compressor Short Cycles

Normal operation except too fre-
quent starting and stopping.

Trouble
Analysis

[ 1 Verify that the unit is receiving
electrical supply power, and that the
fuses in the fused disconnect switches
are intact.

[ 1 Check the evaporator for proper
water supply and condenser for proper air
flow. Check the flow switches for proper
operation, and take pressure drop
readings across the evaporator and A T
readings across the condenser coils.

After completing the preliminary checks
described above, be sure to inspect the
unit for other obvious problems such as
leaking water connections, broken or
disconnected wires, etc. If everything
appears to be in order, but the unit

still fails to operate properly, refer to
the following troubleshooting charts and
contact a qualified service technician.

Intermittent contact in electrical
control circuit.

Troubleshooting Charts

The troubleshooting charts that follow
are provided to serve as an aid for
identifying malfunctions that may occur.
Within each chart are three columns: (1)
the Symptom column describes what the
unit is doing; (2) the Probable Cause
column identifies the most likely sources
of the problem; and, (3) the Recommend-
ed Action column describes what should
be done to correct the problem.

Note: The troubleshooting charts that
follow are provided only to help identify
the cause of an operating malfunction.

If this happens, The Trane Company
recommends that qualified service
personnel be contacted to ensure proper
diagnosis and repair procedures.

WARNING: To avoid injury or
death due to electrical shock
never open access panels to
msgect or service the unit
without first oRening all dis-
connect switches.

R

Repair or replace faulty control.

L.L. solenoid valve hisses when
closed. High temperature differen-
tial on each side of valve.

Leaky 1iquid line solenoid valve.

Repair or replace solenoid valve.

Rapid cycling on low pressure con-
trol. Bubbles in liquid line
sight glass.

Refrigerant shortage.

Repair refrigeant leak and recharge.

Compressor will not load or un-
load.

Inoperative compressor unloading sys-
tem.

Repair or replace faulty control.

Compressor Runs Continuously

Low temperature in conditioned
area.

Chiller control malfunction or set in-
correctly.

Reset or test and
control.

replace chiller

"Welded" control contacts in motor
starter circuit.

Replace contacts.

Liquid 1ine solenoid valve stuck open.

Repair or replace solenoid valve.

Compressor noisy. Discharge pres-
sure too Tow. Suction pressure too
high.

Leaky valves in compressor.

Repair or replace compressor.

Leaving chilled water temperature
too high.

Excessive system load.

Reduce load. Reduce water flow if

needed.

Chiller control malfunction or set
incorrectly.

Reset, or test and replace chiller
control.
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Compressor Fails to Start

Chiller control (1U12) "Start

Mode" LED energized.

Chiller control has not completed
4-minute "Start-Mode" time delay.

Allow 1U12 to complete “Start Mode"
LED will deenergize after 4 minutes
and unit will run.

Chiller control (1U12) “Setpoint/
Low Temp. Overlap” LED energized.

Minimum allowed leaving chilled water
temperature too close to Tow temper-
ature cutout (freezestat) setpoint.

Adjust "leaving fluid setpoint” of
1U12 to higher temperature.

Chiller control (1U12) "Low Temper-
ature Lockout" LED energized.

Leaving chilled water temperature

below Tow temperature control (freeze-

stat) setpoint.

Allow Teaving chilled water temper-
ature to rise. Operate at higher
"leaving fluid setpoint” or install
proper "low temperature resistor”.

Chiller control (1U12) "Low Pres-
sure Lockout" LED energized.

Suction pressure too Tow due to re-
frigerant loss.

Check system charge. Repair leak and
recharge.

Suction pressure too lTow due to oper-

ation below minimum operating ambient.

Add low ambient damper kit.

Suction pressure too low due to in-
operative liquid 1ine solenoid valve.

Repair or replace solenoid valve.

Suction pressure too low due to in-
operative low ambient damper(s).

Repair or replace low ambient damp-
er components.

No current on line side of motor
starter.

Power failure.

Check for blown line fuse or broken
lead.

Disconnect switch open.

If system is in working order, close
disconnect.

Voltage present on line side of
fuse. No voltage on motor side.

Fuse blown.

Replace fuse. Check load on com-
pressor.

Improper voltage reading.

Low voltage.

Call power company.

Full voltage at motor terminals.
Motor will not run.

Motor burned out.

Replace or repair compressor or
motor.

Motor starter inoperative.

Motor starter contacts or holding
coil burned out.

Repair or replace motor starter.

Motor starter holding coil not
energized.

Open control circuit.

Locate control, determine cause and
correct.

Compressor will not run.

Frozen compressor. Locked-up or in-
ternally damaged.

Repair or replace compressor.

High pressure switch open.

Discharge pressure too high.

Refer to "Discharge Pressure Too
High".

Motor starter will not pull in.

Motor overload contacts open.

Determine cause and correct. Reset
overload.

Flow switch contacts open.

Restricted or no water flow. Flow
switch malfunction.

Restore water flow. Test flow
switch and repair or replace.
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Compressor Is Noisy

Compressor knocks. Too frequent
starting and stopping.

Internal compressor damage.

Repair or replace compressor.

Excessively cold suction Tine due
to liquid floodback to compressor.

TEV set incorrectly.

Check and adjust superheat.

TEV sensing bulb dirty, not properly
insulated or loose on suction line.

Inspect sensing bulb. Clean, tighten

or reinsulate as needed.

TEV stuck open.

Clean, repair or replace TEV.

System Short of Capacity

Superheat reading high. Suction
pressure unstable.

Flash gas in liquid line.

Check refrigerant charge and add re-

frigerant if needed.

High temperature differential on
either side of filter drier or
solenoid valve.

Restricted drier core or solenoid
valve orifice.

Replace drier or clean/repl
enoid valve.

ace sol-

Compressor short-cycling.

TEV sticking or partially blocked.

Repair or replace TEV.

0i1 foaming in compressor. Leaving
chilled water temperature too high
or too low.

TEV adjusted incorrectly.

Check and adjust superheat.

Insufficient water pressure drop
across evaporator.

Reduced water flow. Water supply pro-
blem or obstruction in water line.

Restore water supply or remove ob-

struction from water line.
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Suction Pressure Too High

i

Excessively cold suction line due
to liquid floodback to compressor.

TEV overfeeding.

i i

Check and adjust superheat. TEV sen-
sing bulb must be clean, insulated,
have good contact with suction line.

TEV stuck open.

Clean, repair or replace TEV.

Compressor runs continuously.

Evaporator overloaded.

Refer to "Compressor Runs Continuous-
1y".

Compressor noisy. Leaving chilled
water temp. too high or too low.

Compressor suction valves damaged.

Remove head, inspect valves and re-
place damaged valves.

Suction Pressure Too Low

Bubbles in liquid line sight
glass.

Refrigerant loss.

Check system charge. Repair leak and
recharge.

High temperature differential on
either side of filter drier or
solenoid valve.

Restricted drier core or solenoid
valve orifice.

Replace drier or clean/replace sol-
enoid valve.

No refrigerant flow through TEV.

TEV power element charge lost.

Replace TEV.

Loss of system capacity.

TEV sticking or partially blocked.

Clean/repair or replace TEV.

Insufficient water pressure drop
across evaporator.

Reduced water flow. Water supply pro-
blem or obstruction in water line.

Restore water supply or remove ob-
struction from water line.

Discharge Pressure Too High

Excessively cold air leaving con-
denser. Insufficient /\ T through
condenser. Good air flow.

Refrigerant overcharge.

Slowly remove refrigerant to obtain
proper subcooling reading.

Air or non-condensible gas in system.

Remove contaminant from the system.

Air leaving condenser too cold.
Insufficient /\ T through conden-
ser.

Condenser coil blocked.

Clean condenser coil.

Leaving chilled water temperature
too hot.

Excessive system Toad.

Reduce load. Reduce water flow if

needed.
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. Discharge Pressure Too Low

Insufficient /\ T through conden-
ser coil.

Low temperature condensing air. —

Provide adequate head pressure con-
trols.

Bubbles in liquid line sight
glass.

Refrigerant loss.

Check system charge. Repair leak and
recharge.

Suction pressure rise exceeds 5
psig/minute after system shutdown.

Damaged or leaking compressor dis-
charge valves.

Remove head, inspect and replace dam-
aged or worn valves.

Compressor Loses Oil

Excessively cold suction line due
to Tiquid floodback to the compres-
sor.

TEV set incorrectly. Refrigerant car-
ries oil out of compressor.

Check and adjust superheat.

TEV sensing bulb dirty, not properly
insulated or loose on suction line.
Refrigerant carries oil out of com-
pressor.

Inspect sensing bulb. Clean, tighten
or replace as needed.

TEV stuck open. Refrigerant carries
oil out of compressor.

Clean, repair or replace TEV.

0i1 level too low.

Insufficient oil charge.

Add oi1 to proper system charge.

0i1 level gradually drops.

Plugged liquid line filter drier.

Replace filter drier or drier core.

Compressor stops and starts too
often. Low oil level.

Compressor short-cycling.

Refer to "Compressor Short Cycles".

0i1 evident on and around compres-
sor.

Compressor crankcase fittings leak.

Repair leaks and recharge system
with proper oil charge.

0i1 leaves sight glass rapidly.

Defective unloader "0" rings.

Repair or replace compressor.
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Chiller Control (1U12)
Test Procedure

To determine whether or not the chiller
control module (1U12; see Figures 16, 17
and 18) is functioning properly, obtain
TOL-101 (which includes a diagnostic
plug and necessary resistor) from Trane
LaCrosse and perform the checkout
procedure outlined below:

1. Deenergize the CGAC unit.

WARNING: To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

2. Disconnect wires 116A and 116B from
terminal 2 of relay 1K45, all wires
connected to the terminals on the left
side of the chiller control (1U12) and

all external connections to the auxiliary
relay module (1U13) except for the 24 VAC
supply power wires to each control,
ground wire and the five wires which
connect the chiller control and auxiliary
relay module. See Figures 22 and 23 for
electrical schematics of the wiring
connected to these controls.

3. Insulate the exposed ends of all of
the leads removed in Step 2; this is
important since some of these leads will
be "hot" when the panel is re-energized.

WARNING: Use care when
measurements or adjustments
must be made with the power
on to prevent injury or death
due to electrical shock.

4. Remove the red diagnostic port cover
from the bottom of the chiller control
module and insert the diagnostic plug
from TOL-101.

5. Energize the unit control panel and
observe the LED indicator lights; none of
the LEDs should be illuminated at this
time.

6. Measure the power supply voltage
between the 24 VAC input terminals (i.e.,
Terminals TR and TR) on the chiller
control module; the reading obtained
should be 25 + 5 VAC.

If the power su voltage does not fall

within the acceptable range, check for a
defective fuse or 24 VAC transformer.

CGAC-M-4

7. Measure the power supply voltage
between Terminals TR and TR (i.e., the 24
VAC input terminals) on the auxiliary

relay board; again, the reading obtained
should be 25 + 5 VAC.

If the power supply voltage does not fall

within the acceptable range, check for a
defective fuse or 24 VAC transformer.

8. At this time all output relays on

the chiller control and the auxiliary

relay module should be in their
deenergized state; measure the resistance
across all relay contact terminals to

verify that this is true. (On the

auxiliary relay board all contacts should
be open except between terminals 12 and
13.)

If any of the relay contacts are not in
the correct state the component on which
that relay is mounted must be replaced.

Caution: Complete the follow-
ing procedure in the seczuence
given. Any step completed out
of sequence will require a re-
start of the entire test.

9. Turn the "Leaving Fluid Setpoint"
knob ‘on the chiller control (1U12) to the
full counterclockwise position.

10. Momentarily short chiller control
Terminals P1 to T1; the No. 1 LED of
"Compressor 1" should light.

If this does not occur, remove and
reinsert the diagnostic plug (TOL-101);
then repeat Step 10. If the "Compressor
1, No. 1" LED still fails to energize,
replace the chiller control (1U12).

11. Slowly rotate the "Leaving Fluid
Setpoint" knob clockwise, pausing at
least 10 seconds at each setting given
below. As the dial is rotated up

through the "Leaving Fluid Setpoint”
temperature settings, the remaining LEDs
will light at the following points (the
"Compressor 1, No. 1" LED is already on;
see Step 10):

Dial Setting Energizes LED

46+2 F Comp. 1 - No. 2
58+2 F Comp. 1 - No. 3
70+2 F Comp. 2 - No. 1
82+2 F Comp. 2 - No. 2
94+2 F Comp. 2 - No. 3

If the LEDs fail to light as indicated
above, replace the chiller control

(1U12).

12. Slowly rotate the "Leaving Fluid
Setpoint" knob counterclockwise, pausing
at each setting given in Step 11. Each
LED will go off in tumn, reversing the
sequence in Step 11. The "Compressor
1, No. 1" LED will not go out, however,
even when the dial is returned to full
counterclockwise position.

13. Tumn the "Design A T" knob to the
full counterclockwise position.

14. Momentarily short chiller control
Terminals P2 to T1; the No. 1 LED of
"Compressor 1" should remain lit.

If this does not occur, replace the
chiller control (1U12).

15. Slowly rotate the "Design A T"

knob clockwise, pausing at least 10
seconds at each setting given below. As
the dial is rotated up through the
"Design A T" temperature settings, the
remaining LEDs will light at the

following points (the "Compressor 1, No.
1" LED is already on; see Step 14):

Dial Setting Energizes LED

56+1 F Comp. 1 - No. 2
8.8+1 F Comp. 1 - No. 3
12.0+1 F Comp. 2 - No. 1
15241 F Comp. 2 - No. 2
18.4+1 F Comp. 2 - No. 3

If the LEDs fail to light as indicated
above, replace the chiller control

(1U12).

16. Slowly rotate the "Design A T"

knob counterclockwise, pausing at each
setting given in Step 15. Each LED will
go off in tum, reversing the sequence in
Step 15. The "Compressor 1, No. 1" LED
will not go out, however, even when the
dial is returned to full counterclockwise
position.

17. Tum the "Number of Stages" knob
to the full counterclockwise position.

18. Momentarily short chiller control
Terminals P1 to T1; the "Compressor 1,
No. 1" LED remains lighted and the
"Compressor 1, No. 2" LED should also
light.

If this does not occur, replace the
chiller control (1U12).
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19. Slowly rotate the "Number of
Stages" knob clockwise, pausing at least
10 seconds at each setting given below.
As the dial is rotated up through the
"Number of Stages" settings, the
remaining LEDs will light at the

following points (the "Compressor 1, No.
1 and No. 2" LEDs are already on; see
Step 18):

Dial Setting Energizes LED
3 Comp. 1 - No. 3
4 Comp. 2 - No. 1
6 Comp. 2 - No. 2 &3

If the LEDs fail to function in this
manner, replace the chiller control
(1U12).

20. Slowly rotate the "Number of
Stages" knob counterclockwise, pausing
at each setting given in Step 19. Each
LED will go off in turn, reversing the
sequence in Step 19. The "Compressor
1, No. 1 and No. 2" LEDs will not go
out, however, even when the dial is
returned to full counterclockwise
position.

21. Momentarily short chiller control
Terminals T to T1; the "Compressor 1,
No. 1 LED" remains lighted, but the
"Compressor 1, No. 2" LED should go
out.

Measure voltage between terminals 1 and
4 on the chiller control. The reading
should be 9 to 13 VDC.

If the LEDs do not function property, or
if the voltage reading is not within the
specified range, replace the chiller
control (1U12).

22. Momentarily short chiller control
Terminals 6 to 7; the short must be held
for 5 seconds. The No. 2 and 3 LEDs
of "Compressor 2" should light, and the
"ﬁompressor 1, No. 1" LED should turn
off.

If this does not occur, replace the
chiller control (1U12).

23. Momentarily connect a resistor
(rated between 100 and 1000 ohms sup-
plied in TOL 101) across chiller con-

trol Terminals 7 and 8; maintain this
connection for at least 5 seconds. All
six of the main control LEDs should
light.

All of the control relay contacts should
switch; measure the resistance across
the relay contact terminals to verify
this has occured.

If this does not occur, replace the
chiller control (1U12).

24. Momentarily short chiller control
Terminals 9 to 10; the short must be held
for 5 seconds. All except the No. 3 LED
of "Compressor 2" should turn off at this
time.

Measure voltage between terminals 1 and
2 on the chiller control. The reading
should be 9 to 13 VDC.

If the LEDs do not function properly, or
if the voltage reading is not within the
specified range, replace the chiller
control (1U12).

25. Momentarily short chiller control
Terminals 10 to 11; the short must be
held for 5 seconds. The No. 3 LED of
"Compressor 1" should light and the

No. 3 LED of "Compressor 2" should turn

off at this time.

Measure voltage between terminals 1 and
3 on the chiller control. The reading
should be 9 to 13 VDC.

If the LEDs do not function properly, or
if the voltage reading is not within the
specified range, replace the chiller
control (1U12).

26. Momentarily short chiller control
Terminals 12 to 13; the short must be
held for 5 seconds. The No. 2 LEDs of
both "Compressor 1" and "Compressor
2" should light and the No. 3 LED of
"Compressor 1" should turn off at this
time.

Measure voltage between terminals 1 and
5 on the chiller control. The reading
should be 9 to 13 VDC.

If the LEDs do not function properly, or
if the voltage reading is not within the
specified range, replace the chiller
control (1U12).

27. Momentarily short chiller control
Terminals 13 to 14; the short must be
held for 5 seconds. The No. 1 LED of
"Compressor 2" should light and the

No. 2 LEDs of both "Compressor 1" and
"Compressor 2" should turmn off.

I this does not occur, replace the
chiller control (1U12).

All of the relays on the auxiliary relay
module (1U13) should also pull in at this
time; measure the resistance across the
relay contact terminals to verify that

this has occurred.

a

If the resistance measured across the

relay terminals indicates that any of the

relays have not pulled in, measure the
DC voltage between Terminals 1

(Common) and 2 (LP2), Terminals 1 and 3
(LP1), Terminals 1 and 4 (LTC), and
Terminals 1 and 5 (HGB) on the auxiliary
relay module. Each of the readings
obtained should be 9 to 13 VDC.

a. If any of the voltages measured is
higher than 13 VDC, replace the chiller
control (1U12).

b. If all of the voltages measured are
lower than 13 VDC but one or more of

the relays have not closed, replace the
auxiliary relay module (1U13).

Test Procedure for Chiller
Control Sensing Bulb (4RT1)

WARNING: To prevent injury
or death due to electrical
shock, open and lock all
electrical disconnects.

Disconnect the leaving water sensor
(4RT1) leads from Terminals T and T1 on
the chiller control (1U12). See Figures
22 and 23.

To determine whether or not the sensor
is functioning properly, measure the
resistance across the sensor leads; then,
compare the reading obtained with the
resistance-to-temperature conversion

If the resistance measured across the
sensor leads does not correspond to the
actual leaving water temperature, replace
the sensor.

\
chart provided below:
Temperature Resistance
90 F 3516.2 Ohms
80 F 3498.2 Ohms
70F 3450.0 Ohms
60 F 3401.8 Ohms
50 F 3353.4 Ohms
40 F 3304.8 Ohms
30 F 3256.3 Ohms
20 F 3207.5 Ohms
10 F 3159.7 Ohms
OF 3109.7 Ohms
|
\

CGAC-M-4
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1. Perform each inspection once per week with the unit operating.
2. Record operating pressures in psig. Available only if the unit is equipped with pressure gauges.
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é TRANE BTA-SF-29A

SR pearaa  Feaen o Tt S, Split System
specifica}ipns and desig_n without notice. T_he iqstallation o A
T o A ST e, Condensing Unit
Library Service Literature 5.6
4 Product Section Unitary O .
Product Split System 8 %’
; Model BTA % 5
5 Literature Type Service Facts
Sequence 29A
MOdG' Date June 1987
File No. SV-UN-S/S-BTA-SF-29A 6/87
BTA1 80F4OOAB Supersedes BTA-SF-29A Dated 12/86

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

. SAFETY NOTICE RECONNECT ALL GROUNDING DEVICES

THIS INFORMATION IS INTENDED FOR USE BY INDIVI- ALLPARTSOF THISPRODUCT CAPABLE OF CONDUCT-
DUALS POSSESSING ADEQUATE BACKGROUNDS OF ELEC- ING ELECTRICAL CURRENT ARE GROUNDED. IF
TRICAL AND MECHANICAL EXPERIENCE.ANY ATTEMPTTO  GROUNDING WIRES, SCREWS, STRAPS, CLIPS, NUTS
REPAIR A CENTRAL AIR CONDITIONING PRODUCT MAY OR WASHERS USED TO COMPLETE A PATH TO
RESULT IN PERSONAL INJURY AND/OR PROPERTY GROUND ARE REMOVED FOR SERVICE, THEY MUST
DAMAGE. THE MANUFACTURER OR SELLER CANNOT BE BE RETURNED TO THEIR ORIGINAL POSITION AND
RESPONSIBLE FOR THE INTERPRETATION OF THIS INFOR- PROPERLY FASTENED.
MATION, NOR CAN IT ASSUME ANY LIABILITY IN CONNEC-
TION WITH ITS USE.

DISCONNECT POWER BEFORE SERVICING

INDOOR THERMOSTAT
. Thermostat System Switch  Fan Switch Cool Steps Heat Steps
BAYSTATO010* Auto Auto 2 2
BAYSTATO11 Auto N.A. 2 2
BAYSTATO012 Manual Auto 2 1
BAYSTATO13 Manual Auto 2 2
BAYSTATO15 Auto Auto 2 None

*BAYRLAY001 must be used in conjunction with this thermostat.
Night Setback: BAYSTATO003
Coil Guard: BAYGARDO0O0O4

|solators: BAYISLTOO1
BAYISLT002

Low Ambient Damper: BAYLOAMOO1A

Page C-204
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SERVICE PARTS

DPG CSG
COMPONENT QTY. DESCRIPTION CAT. # PART #
Capacitors (C) 3 |5.0 MFD, 440V WW20X0108 CPT-119
Compressor 1 |460/60/3, RLA 25.6/12.8, LRA 124/45, Bristol H2NG184GPE WW?77X0370 COM-2057
(COMPR)
Crankcase Heater 1 480V, 60 Hz, 100 Watts WW08X0109 HTR-1200
(CCH)
Motor Protector 1 | Power Supply 24 VAC-60 Hz, Control Rating 2.5 Amps, WW24X0200 CNT-890
(CMPM) Reset time: 4 min. + 48 sec.
Contactors 1 | Type 3PST, Contacts: Ind. FLA 30, Res. Amps 40, WW30X0116 #CTR-522
(compressor) LRA @ 240 = 180, LRA @ 480 = 150, Coil: 24V, Inrush V.A. 50,
(CCF) Sealed V.A. 6.0
Contactor 1 | Type 2PST, Contacts: Ind. FLA 10, Res. Amps 25, WW24X0077 CTR-550
(outdoor fan) LRA @ 240 = 100, LRA @ 480 = 50, Coil: 24 V, Inrush V.A. 30,
(ODR) Sealed V.A. 75
Motor Controller 1 | Type CS/CT, Contacts: Ind. FLA 30, Res. FLA 40, WW30X0121 CTR-493
(CCT,CCS) LRA @ 240 = 180, LRA @ 480 = 150, Coil: 24V, Inrush V.A. 50,
Sealed V.A. 6, Aux. Switch (1) SPST N.O.
Drier 2 | Liquid Line w/Sweat Fittings, 16 c.u. in., 2" x %" WW22X0096 DHY-152
Fan 3 | 3 Blade, 20" Dia., 2" Dia. Bore, CW WW73X0077 FAN-661
Fuse 2 | Dual Element, 3 Amps, 300V WG23X0070 FUS-200
(control) (F7)
Condenser Motor 3 | 460V, 60 Hz., 1 Ph., Dripproof Shell, CCW, 1625 Rpm, WW94X0621 |##MOT-2366
(ODFM) 2 H.P., 1-speed, FLA 2.1, LRA 4.8, type PSC
Relay 1 | Type SPDT, Contact Rating: Pilot Duty, Coil Voltage: 24 V.A.C. | WW24X0171 RLY-657
(reset) (RR)
Relay (CR) 1 | Type SPDT, Contact Rating: Pilot Duty, Coil: Inrush V.A. 4, WG24X0190 RLY-880
Sealed V.A.3 @ 24 VAC
Slinger 3 | %" Dia. Bore WW72X0048 SLG-31
Control Switch 1 | Cut-out Pressure: Opens @ 425 + 20 PSIG, WW26X0068 CNT-510
High Pressure Resets @ 325 + 20 PSIG
(HPC)
Control Switch 1 | Cut-out Pressure: Opens @ 20 + 4 PSIG, WW26X0095 CNT-542
Low Pressure resets @ 50 + 5 PSIG
(LPC)
Condenser Fan 1 | Type SPST, Switch Opens @ 55 + 3 F. Closes @ 65 +3 F, Ww28Xx238 CNT-959
Limit Control (FLT) Rating @ 240 V = 10 Amps
Condenser Fan 1 | Type SPST, Switch Opens @ 65 +3 F. Closes @ 75 + 3 F, WW28X0250 THT-500
Limit Control (FLT) Rating @ 240 V = 10 Amps
Time Delay Relay 1 | Time Delay 240 Sec., Input Voltage 24V, Output Rating 1 Amp. | WW24X0116 RLY-858
(LATD)
Transformer T1) 1 | Primary 460V, Secondary 24V, Class Il, Rating 60 V.A., WW32X0069 TRR-397
Primary 60 Hz.
SERVICE REPLACEMENT PARTS
Drier, Liquid 1 | Liquid line w/sweat fittings, 16 Cu. In., %" x %" Ww22X150 DHY-154
Drier, Suction 1 | Suction line w/sweat fittings, 100 Cu. In., 1%" x 1%" WW22X0151 DHY-182

#Standardized Part. First time replacement requires Side Switch, SWT-528, includes Holding Coil, COL-3601.

##Standardized Part. First time replacement requires Capacitor, CPT-230.

NOTE:

CSG refers to the Commercial Systems Group and DPG refers to the Dealer Product Group of The Trane Company. The
CSG and DPG part numbers shown side by side above are not necessarily interchangeable for applications other than doc-

umented in this bulletin. Both are approved for service of the product listed. Inventories to support your needs are available
to you through both Trane divisions.

BTA-SF-29A




Normal Operating Pressures

PRODUCT SPECIFICATIONS BTA180F

Outdoor Unit

To determine the proper head and suction pressure refer to 4. Find the intersection of the outdoor ambient temperature and
Figure A. the evaporator DB and WB temperatures. From that point, go
1. Determine that the system CFM is the same as listed in vert.ically to find the correct suction pressure and horizontally
Figure A. to find the correct head pressure.
2. Determine the evaporator entering air dry and wet bulb 5. Referto tr?e troublesppoting section of the Operation/Maintg—
temperatures by using a sling psychrometer. nance Guide for additional information if the head pressure is
’ - ] more than +10 PSIG and the suction pressure is more than
3. Determine the outdoor ambient at temperature entering the 13 PSIG.
condensor.
BTA180F / BWV180B

100% Compressor Load
6000 CFM Evap. Airflow

)
P 340.
&£ 320 - —
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COMPRESSOR SUCTION PRESSURE (PSIG)

Figure A

BTA-SF-29A

Indoor Unit Rated w/460
Ratings Cooling
MBH 185.0
Indoor Airflow (CFM) 6000
Power Input (KW) 22.8
EER 8.2
Noise Rating No. 8.8
Power Conns. - V/Ph/Hz 460/3/60
Min. Brch. Cir. Ampacity 42
Br. Cir - Max. (Amps) 60
Recommended Dual Element (Amps) 45
Compressor Bristol “G"/
H2NG184GPEF
No. Used - No. Speeds 1/2
Volts/Ph/Hz 460/3/60
R.L. Amps. - L.R. Amps 28.2/124
Outdoor Fan - Type Propeller
No. Used/Dia. (In.) 3/20
Type Drive/No. Speeds Direct/1
CFM @ O.0.in W.G. 12131
No. Motors - H.P. 3/5
Motor Speed Rpm 1625
Volts/Ph/Hz 460/1/60
F.L. Amps 2.1
Outdoor Coil - Type Plate Fin
Rows/F.P.l. 3/13
Face Area (Sq Ft) 26.0
Tube Size 3/8"
Refr. Line Size Suction 1.375
Liquid 3/8"
Outdoor Unit Dimen. Crated 43 x 43 x 112
Shipping Weight (Lbs) 1022
842

Net Weight (Lbs)
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Operation

Single Compressor, 2-Speed Operation

Sensing a need for cooling, the first stage cooling contacts of the
thermostat will close. Assuming that no safety controls have
tripped, this supplies power to the low speed compressor contac-
tor coil (CCS) and outdoor fan relay coil (ODR). Safety controlsin
this circuit include the high pressure control (HPC), low pressure
control (LPC), reset relay (RR), and compressor motor protection
module (CMPM).

NOTE: The compressor contactor cannot be re-energized on the
BTA180F for four minutes after winding temperatures have
returned to normal following cut-out on excessive temperature,
current overload, or power interruption to Terminal T1 of the
compressor motor protection module. This provides an anti-short
cycle feature on the standard unit. The compressor cannot be
re-energized for four minutes following termination of the cooling
cycle. This is a standard option on the dual compressor units.

Energizing the compressor contactor coil (CCS) closes the CCS
contacts in the power circuit, and starts the compressor on low
speed. Concurrently, outdoor fan relay coil (ODR) is energized.
This starts the outdoor fan motor(s) by closing the ODR contacts
in the power circuit. The total number of condenser fans which
will operate is dependent upon the outdoor ambient and the
resulting position of the FLT switches (See Figure 2).

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the control relay coil
(CR), which opens one set of contacts and closes the other on this
single-pole, double-throw relay. This, in turn, de-energizes the
low speed compressor contactor coil (CCS) and supplies power
to the “tie point” compressor contactor coil (CCT) through nor-
mally closed auxiliary contacts CCS located in the control circuit.
Auxiliary control circuit contacts CCT then close, and power is
supplied to the high speed compressor contactor coil (CCF).
After the low speed compressor contactor contacts (CCS) in the
power circuit open, both the “tie point” and high speed compres-
sor contactor contacts (CCT and CCF) close and the compressor
motor switches from low to high speed.

It should be noted that the dual compressor contactor is both
mechanically and electrically interlocked in order to protect the
compressor motor from having both low and high speed wind-
ings energized at the same time. Electrically, this isaccomplished
with a normally closed auxiliary side switch (CCS) on the “tying”
compressor contactor coil (CCT), and a double-pole, double-
throw auxiliary side switch (CCT) on both the high and low speed
compressor contactor coils (CCF and CCS). See Figures 3 and 4
for further details on this electrical connection.

Normally, the compressor will start and operate on low speed
before switching to high speed. However, the compressor can
start on high speed if the difference between the thermostat
setting and the space temperature is great enough. This will be
the case in a “pull-down” situation where the unit has been
disconnected from normal thermostat control for an extended
period of time. It will also occur if the thermostat setting is lowered
substantially while the system is off.

NOTE: The compressor may not start in low speed when a differ-
ential pressure greater than 180 PSIG exists between the high and
low side of the refrigerant circuit.

BTA compressors include two-pole/four-pole motor hookup
capability for two speed operation. The compressor operates at
approximately 3500 RPM on high speed (two-pole), and at 1750
RPM on low speed (four-pole).

To achieve two speed operation, the motor windings are switched
between a parallel connected (high speed) and series connected
(low speed) motor winding through the use of low speed, high
speed, and tie point contacts on the compressor contactor. Thisis
shown in Figure 3 (high speed) and Figure 4 (low speed).

CAUTION: Extreme care must be taken when making wiring
connections in the compressor terminal box. Incorrect hookup
can result in immediate compressor failure when power is
applied.
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TROUBLESHOOTING CHART — WHAT TO CHECK

SYSTEM FAULTS

REFRIGERANT CIRCUIT

Liquid Pressure Too High

Liqud Pressure Too Low

Suction Pressure Too High

Suction Pressure Too Low

Liquid Refrig. Floodback TXV System

Liquid Refrig. Floodback Capillary Tube System

w |l v|lv|o|v
o

1D. Coil Frosting

Compressor Runs Inadequate or No Cooling

ELECTRICAL

Compressor & 0.D. Fan Do Not Start P

Compressor Will Not Start But O.D Fan Runs

0D. Fan Won't Start

Compressor Hums But Won t Start

Compressor Cycles on I0L

o |vo|wo |\o

1.D. Blower Won't Start P

»w| w|w|o|o®|w©

P Primary Causes

S Secondary Causes

REFRIGERANT CIRCUIT — BTA180F400A

NOTE: ONLY ONE CIRCUIT SHOWN.
MULTIPLE CIRCUITS FOR INDOOR
AND OUTDOOR COILS.

INTERCONNECTING

L1

TUBING
OUTDO : '
UTDOOR | ‘ 1
St — ﬁLPCD : :
— IPRESSURE ' 8
TAP ! |
(——\ ! !
| |
] I
| I
! I
ﬁCOMPRESSOR ! I
! |
! I
HPCD | [
PRESSURE ! I
=

NOTE: TWO COMPRESSORS PER UNIT.
ONLY ONE SHOWN.

The Trane Company

Light Commercial Group
Guthrie Highway
Clarksville, TN 37040

AN AMERICAN—
STANDARD
COMPANY

|
) DRIER ;

NOTE: ONLY ONE CIRCUIT SHOWN.

INDOOR
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Technical Literature Printed in USA

BTA-SF-29A

)




é TRANE " BTA-IN-5

INSTALLER’S GUIDE

Split System
Condensing Units

Library Service Literature

Product Section Unitary
Models Product Split System
Model BTA

BTA120 D'AB Literature Type Installation
BTA150D-AB Sequence 5
December 1986

BTA180D-AB Eizewo. SV-UN-S/S-BTA-IN-5 12/86
BTA180F-AB Supersedes New

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

18-AC60D4

©American Standard Inc. 1986
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Unit Model Number Description

Trane LCG products are identified by a multiple-character model number that precisely identifies a particular type of unit. An ‘

explanation of this multiple-character number is shown below. It will enable the owner or Service Engineer to define operation,
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature

1 2 3 4 5§ 6 7 8 9 10 11 12
B T A 1 2 0p 3 00 A A
Always “B” Service
Digit
Product Type
s o Minor Design
TA = Split System Cooling, Sequence
Outdoor Unit Bebord c it o
- : econdary Capacity and/or
WE = Split System Cooling Factory Installed Options
or Heat Pump,
Convertible Indoor Unit 00 = Not Used
WV = Split System Cooling ; s
or Heat Pump, Electrical Characteristics
Verticle Indoor Unit 3 = 208-230/60/3
WH = Split System Cooling 4 = 460/60/3
or Heat Pump, W = 575/60/3
Horizontal Indoor Unit .
Major Design Sequence
Cooling Capacity (MBH) . e '
090 = 90 MBH
120 = 120 MBH
180 = 180 MBH
240 = 240 MBH
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General Information

Model BTA Condensing Units are designed for outdoor
mounting with a vertical air discharge. They are usually in-
stalled on concrete slabs at ground level, but can also be
used on a flat roof or a sloping roof with a properly built-up
platform (making a level installation possible). Each unit is
leak tested and evacuated at the factory, and shipped with
a holding charge of Refrigerant-22. An access panel on the

Installation

Unit Installation

BTA unit dimensions, weights, and clearances are shown in
Figures 1 through 3. Figure 4 illustrates various components
of the split system condensing unit.

Receiving

When the unit is delivered to the jobsite, inspect all components
for damage. Manually rotate the condenser fans to be sure they
revolve freely. Report any damage or material shortage to the
carrier and record this information on the bill of lading. File
damage claims with the carrier, and notify the appropriate Trane
sales office before installing a damaged unit. Any material short-
ages should also be reported directly to the Trane sales office.

Compare the electrical data on the unit nameplate with the order-
ing and shipping information to verify that the correct unit has
been received.

Unit wiring diagrams and installation-operation-maintenance lit-
erature are shipped with the unit. Before unit start-up, read the
provided literature to become familiar with the unit and its
operation.

end of the unit provides access to the compressor section
and access to the control box.

An Installation Checklist is provided at the end of this
manual and should be completed after all installation pro-
cedures have been accomplished. This checklist should not
be substituted for the detailed information given in ap-
propriate sections of this manual.

Location and Clearances

Select a location for the condensing unit where air will flow, with-
out obstruction, upward through the coil and away from the fan
discharge. Limit the length of refrigerant piping by locating the
condensing unit as close to the evaporator as possible.

CAUTION: If the condensing unit must be placed under an
overhang, take the necessary steps to avoid the recirculation
of warm discharged air. Failure to do so will hinder the per-
formance of the condensing unit and lead to unit damage.

Suggested air flow clearances and service clearances are given
in Figures 1 through 3. If the unit is placed under an overhang,

" allow at least six feet of clearance above the unit to prevent re-

circulation of hot discharge air.

NOTE: Four feet of service clearance must always be provided
on the compressor end of the unit.

Allow sufficient space to install a liquid line shutoff valve
with an access port next to the condensing unit. The access
port will be needed to measure subcooling, as discussed
in the MAINTENANCE manual.

BTA-IN-5
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Figure 1 - Dimensions, Weights, and Clearances for BTA120D Units



5/8" LIFTING HOLE

111-1/4"

3

9/16” DIA. ISOLATOR
HOLE (4 PLACES)

o

2'10-3/32"

AIR FLOW
(6" MINIMUM
CLEARANCE)

3'11/16"

2'2-1/16"

7/8" DIA. CONTROL CIRCUIT
FROM INDOOR UNIT

6'9-7/16"

Weight Data
; WEIGHT
CONCENTRATED
3 » ‘ON LEG (LBS) SHIPPING | OPERATING
- NO.OF WEIGHT WEIGHT
MODEL COMPS. 11213] 4 {LBS) {LBS)

BTA150D | Two 6.25-Ton [256 | 259 138| 119 960 772
BTA180D | Two 7.50-Ton |270 | 272 | 158 140| 1020 840
Clearance

>
3

OPTIONAL LOW
AMBIENT DAMPER

8'11-11/16"

F 1'11-3/8"

1-1/4" N.P.S.
CONDUIT CONNECTI

g =
0|

[*3-1/2"
by

2'7-1/4"

2'9/16"

f/

CONTROL BOX
ACCESS PANEL

3

ON

2'11-7/8"

COMPRESSOR

ACCESS PANEL

DAMPER LOCATION

r
|

| I

| 1

I !

= =

e |

CONTROL
PANEL

REFRIGERANT CONN. DETAIL
%" 0.D. LIQUID LINES

Data

BTA150D

BTA180D

__ SUGGESTED AR FLOW CLEARANCES
. | PIT INSTALLATION '

CIRCUIT 1

SNy
CIRCUIT QX'

1%" O.D. SUCTION LINE

F_Q%u

Figure 2 - Dimensions, Weights, and Clearances for BTA150D and 180D Units
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CONTROL BOX

COMPRESSORS*

BTA180F HAS ONE COMPRESSOR

CONDENSER FAN

CONDENSER
COIL

LIFTING HOLES
FOR RIGGING

Figure 4 - BTA Component Identification

Foundation

If the unit is to be set on the ground, provide a four inch thick, level
concrete slab for mounting. In rooftop applications, make sure the
roof is strong enough to support the unit. Check with a roofing
contractor for proper waterproofing installation practices to
ensure that the roof does not develop leaks as a result of unit
weight, vibration, and hot weather.

Rigging
Rig the unit using either belt or cable slings. The slings must be
fastened to the unit at the four holes in the base rail of the unit, as

shown in Figure 6. Use spreaders to protect the top of the unit
when it s lifted. The point where the slings meet at the lifting hook
must be at least six feet above the unit. Refer to Figure 5 for
center of gravity information, and to Figure 6 for proper rigging
procedures.

WARNING: TO PREVENT OVERSTRESSING THE BASE
RAILS, THE UNIT SHOULD BE RIGGED AS SHOWN IN
FIGURE 6 AND LIFTED AS SMOOTHLY AS POSSIBLE.
FAILURE TO DO SO COULD RESULT IN SERIOUS
PERSONAL INJURY AND DAMAGE TO THE UNIT.

BTA-IN-5



COMPRESSOR
SECTION

TOP VIEW OF UNIT

MODEL

A

BTA120D

18.5”

BTA150D

18.5”

BTA180D

18.5”

BTA180F

18"

Figure 5 - Unit Center of Gravity Information

Pre-Installation Leak Test

Trane condensing units and evaporators are shipped with a hold-
ing charge of Refrigerant-22. Before installing these units, mo-
mentarily depress either the suction or discharge line access
valve to verify that this holding charge has not been lost.

If norefrigerant escapes when depressing the access valve, the
condensing unit should be leak tested to determine the source of
refrigerant loss. Pressurize the unit to 100 psi with refrigerant,
and use a halogen leak detector, halide torch, or soap bubbles to
check for leaks. If a leak is found, release the test pressure and
repair the leak. If no leak is found, use nitrogen to increase the
test pressure to 150 psi and repeat the leak test. When repairing
leaks, refer to “Brazing Procedures’ in the MAINTENANCE
PROCEDURES manual. Retest the unit to make sure the
problem has been corrected.

NOTE: It may be difficult to pressurize the unit to 100 psi with re-
frigerant if the ambient temperature is below 60 F.

WARNING: DO NOT USE OXYGEN, ACETYLENE, OR AIRIN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.

LOCATE OVER

CENTER OF GRAVITY

SPREADERS

(

)

(o)
O O

x_ BY THE CUSTOMER.
SEE DETAIL DRAWING AT RIGHT

STEEL
EYEBOLT

%-11 BACKUP NUT

1% 0.D. X 12 GA.
WASHER

NOTE: THE STEEL EYEBOLTS, WASHERS,
AND BACKUP NUTS ARE TO BE PROVIDED

Figure 6 - Rigging the Unit

BTA-IN-5




Refrigerant Piping

It is essential that refrigerant piping be properly sized and applied
since these factors have a significant effect on system per-
formance and reliability. On self-contained units, proper piping
design is insured by the equipment manufacturer. However, split
systems must operate with interconnecting lines which are se-
lected and applied by the installer. If the interconnecting piping
does not follow recommended guidelines, any system will be
plagued by erratic performance, compressor failures, and other
problems.

NOTE: The piping should be sized and laid out according to the
job plans and specifications. This should have been completed
when components were selected for the system.

Recommended Line Sizes

The interconnecting line sizes recommended by Trane are listed
in Table 1. These tube sizes are within the velocity, pressure
drop, and refrigerant charge limitations necessary for proper
system operation. (The refrigerant charge limit is the maximum
system charge recommended for a particular compressor, and is
determined by the design of the compressor.) The line lengths in
Table 1 are based on pressure drop and refrigerant charge lim-
itations in the liquid line. Pressure drop limits assume that equiv-
alent length equals two times the physical length. In most applica-
tions, this is a reasonable assumption. However, actual pressure

drop must be calculated if one or more of the following situations
exists:

1. LONG RISER: Installations with liquid line risers have an
added pressure drop of 0.5 psi per foot of riser. If the riser is
long, the system may require a larger diameter and/or
shorter liquid line to ensure subcooling at the expansion
valve.

2. EXCESSIVE BENDS, REDUCERS, VALVES: A larger than
normal number of tube bends, reducers, and/or valves may
increase equivalent length and pressure drop above the as-
sumption of two times the physical length. Actual pressure
drop should be calculated for these situations.

Trane recommends sizing the liquid line diameter as small
as possible, while maintaining pressure drop within acceptable
limits. This will minimize system charge and, therefore, have the
general effect of increasing compressor life.

Trane recommends the use of Type L (medium wall) refrigerant
tubing. Only refrigeration grade copper tubing should be used
since it is available cleaned, dehydrated, and capped to avoid
contamination prior to installation. Copper tubing used for plumb-
ing usually has oil, grease, or other contaminants on the interior
wall, and these can cause serious operating problems if not re-
moved prior to installation. Tube size recommendations in this
manual are based on Type L (medium wall) tubing.

Table 1 - Interconnecting Line Sizes

LENGTH OF INTERCONNECTING LINES (FEET)

CONDENSING

0-20 21-40 41-60 61-80

UNIT

LINE SIZE — O.D. (INCHES)

UNIT

LIQ. SUCT. LlQ. SUCT. LIQ. SUCT. LlQ. SUCT.

BTA120Dt

3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-1/8

BTA150D1

3/8 7/8 3/8 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180Dt

1/2 1-1/8 1/2 1-1/8 1/2 1-1/8 1/2 1-3/8

BTA180F

5/8 1-3/8 5/8 1-3/8 5/8 1-5/8

NOTES:

1. For line lengths and risers greater than maximum recommended in table, refer to the Trane Refrigeration Manual.

2. Use type L (medium wall) A.C.R. copper tubing.

12 line sets required.

Refrigerant Piping Guidelines

A. Maximum recommended line lengths:

Maximum linearlength.............. ... ... ... 80 Ft.
(w/o accumulator)
Maximum:suction:line - Hft i« .o iiriviae s s 60 Ft.
Maximam: liquid lIRE T . < o s e as o swas s oo sas 60 Ft.
B. Maximum allowable pressure drops (R-22):
Suctionline ... 3 psi
LiQuId IR0 s+ & wi 5 5o srsvam sialiem dhge s o 4e o s mrand 35 psi

Route refrigerant piping for minimum linear length, minimum
number of bends and fittings (no reducers) and minimum
amount of line exposed to outdoor ambients.
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SOLENOID

VALVE
4 EXPANSION  (IF APPLIED)
b : VALVE
DISTRIBUTOR SIGHT

EVAPORATOR

|
IH,

FILTER

LIQUID
LINE

7 -=——— FROM CONDENSING UNIT

SHRADER
VALVE

2 — TO CONDENSING UNIT

EXPANSION EEc))(S/E\ﬁEéLR
VALVE BULB 1
(INSULATION

NOT SHOWN)

AS POSSIBLE.

NOTE: INSTALL THE EXPANSION VALVE, SIGHT GLASS, SOLENOID VALVE, AND FILTER DRIER AS CLOSE TO THE EVAPORATOR

SUCTION
LINE

Figure 7 - Diagram of Refrigerant Piping Components in Liquid Line

Liquid Line Components

A properly sized liquid line filter drier must be installed
upstream from the expansion valve. In addition, a moisture
indicator/sight glass should be installed between the expan-
sion valve and filter drier. Both of these components should
be installed at the evaporator close to the expansion valve,
as shown in Figure 7.

A shut-off valve (with access port) should be sized with the liquid
line O.D. selected, and installed close to the condenser. Other
valves, tube bends, and reducers should be minimized since
these items tend to increase pressure drop and reduce sub-
cooling at the expansion valve.

Liquid line receivers are not recommended on 10 to 15 ton
systems since they increase the refrigerant charge.

The following points should be considered when connec-
ting the evaporator to the BTA180F condensing unit.

1. Itis recommended that the full evaporator coil be used during
low speed compressor operation because of efficiency
considerations.

2. In some installations, insufficient moisture removal may
result when the full evaporator coil is used with the com-
pressor on low speed.

3. Ininstances where the importance of moisture removal over-
rides efficiency considerations, one-half of the evaporator
coil capacity can be shut off when the compressor switches
to low speed.

BTA-IN-5
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4. If solenoid valves are required, they should be installed be-
tween the filter drier and sightglass in order to shutoff one-
half of the evaporator coil capacity. On units where the sole-
noid valves are factory installed, the sightglass can be in-
stalled between the unit and filter drier. However, all of these
components should be installed close to the expansion
valve, and no more than one-half of the coil capacity should
be shut off.

Suction Line Components

Trane does not recommend the use of suction line ac-
cumulators on 10 to 15 ton single compressor units because
accumulators of sufficient size and quality are not available.

Suction line filter driers are not recommended as standard
components when installing BTA condensing units. They
may be necessary on systems that have experienced a com-
pressor burn-out (refer to Trane Service Bulletin No.
HCOM-SB-45).

On 10 to 15 ton systens, a suction line shut-off valve installed
in the interconnecting tubing has little value, and is not
recommended due to pressure drop considerations. In-
creased suction line pressure drop has a significant effect
on system capacity and efficiency.




Risers and Tube Routing

Liquid Line

Liquid line riser lengths are limited only by the additional pressure
drop (0.5 psi/ft) which results from the liquid column. No limit
exists on the length of liquid line drops, and no special line sloping
considerations are necessary.

Normally it is not necessary or desirable to insulate liquid lines. In
most applications, the ambient temperature is lower than the re-
frigerant temperature, and has the desirable effect of increasing
subcooling at the expansion valve. However, liquid lines routed
through extremely high ambient environments (such as a boiler
room) may reduce subcooling below acceptable levels. To mini-
mize this loss, liquid lines passing through extremely warm
spaces should be insulated. Increasing the liquid line size only
tends to aggravate this problem.

Suction Line

The suction line sizes recommended in Table 1 will result in
sufficient refrigerant vapor velocity to ensure good oil entrain-
ment. It is also important to utilize good tube routing practices
in order to ensure proper oil return to the compressor.

1"

It is recommended that horizontal suction lines be pitched
toward the compressor.

Insulate the suction line with 1/2-inch thick, closed cell neo-
prene insulation such as armaflex or similar material.

Brazing and Leak Testing

For proper brazing techniques when installing refrigerant
piping, refer to “Brazing Procedures” in the MAINTENANCE
manual. s

After completing the installation of all refrigerant piping, the
system should be thoroughly checked for possible leaks.
Refer to “Leak Testing” in the MAINTENANCE manual.

BTA-IN-5



Electrical Wiring

WARNING: OPEN THE ELECTRICAL POWER DISCONNECT
SWITCH AND SECURE IN THAT POSITION BEFORE IN-
STALLING OR SERVICING THE UNIT. FAILURE TO DO SO
MAY RESULT IN PERSONAL INJURY OR DEATH FROM
ELECTRICAL SHOCK.

Install all field wiring, including the unit electrical ground, in
accordance with the National Electrical Code and applicable
local codes. Figure 8 provides a block diagram of the elec-
trical connections to be made by the customer or installing
contractor.

NOTE: When connecting wires at the terminal block, make sure
that all lugs are tight. Also check the terminal block and com-
pressor contactor lugs that were wired at the factory.

The unit wiring diagram is pasted on the back of the control box
cover. Refer to Figures 1 and 2 for the locations of holes provided
for electrical conduit entry on the unit. The locations of the elec-
trical panel components are shown on the unit wiring diagram.

Table 2 lists the electrical characteristics for BTA120D to
BTA180D, BTA180F units.

DISCONNECT
SWITCH
(BY OTHERS)

]

CONDENSING

BLOWER COIL

—O

}

THERMOSTAT

FIELD WIRING WHEN USED WITH A BACA UNIT:
A — 3 power wires, line voltage
B — 3 power wires, line voltage
C — Cooling only thermostat: 4 wires, 24 volts
— One-stage electric heat: add 1 additional wire, 24 volts
— Two-stage electric heat: add 2 additional wires, 24 volts
D — 4 wires, 24 volts

NOTE: Wiring shown with dash lines is to be furnished and installed by the customer. All customer-supplied wiring must be copper
only and must conform to NEC and local electrical codes. Codes may require line of sight between disconnect switch and unit.

UNIT

(Oamm

l

DISCONNECT
SWITCH
(BY OTHERS)

Figure 8 - Electrical Connections by Customer
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Table 2 - Electrical Characteristics for BTA120D to BTA180D, BTA180F Units

Unit Characteristics Compressor Motor Condenser Fan Motor
46
Recm'd
36 26 Dual
7 Min. Max. | Element 1 1 15 1 1 1.5
Electrical Allowable | Circuit Fuse Fuse RLA | LRA KW NO/ | FLA | LRA KW
Model Characteristics Voltage Range | Amp. Size No. | (Ea) (Ea) (Ea) HP (Ea) (Ea) (Ea)
BTA120D300 208-230/60/3 187-254 83 70 60 2 19.0 115 6.0 | 2/.75 5.0 11.0 0.77
BTA120D400 460/60/3 416-508 29 35 35 2 106 50 60 | 2/.75 20 55 0.77
BTA120DWO00 575/60/3 520-536 23 30 25 2 8.5 45 6.0 | 2/.75 1.8 44 0.77
BTA150D300 208-230/60/3 187-254 65 80 80 2 236 142 73 | 3/50 41 9.5 0.60
BTA150D400 460/60/3 416-508 30 40 35 2 10.7 71 73 | 3/.50 21 48 0.60
BTA150DW00 575/60/3 520-635 24 30 30 2 8.6 57 73 | 3/50 1.6 38 0.60
BTA180D300 208-230/60/3 187-254 73 100 80 2 27.1 156 89 | 3/50 41 9.5 0.62
BTA180D400 460/60/3 416-508 34 45 40 2 123 79 89 | 3/50 2.1 48 0.62
BTA180DW00 575/60/3 520-635 27 35 30 2 99 63 89 | 3/50 1.6 38 0.62
BTA180F300 208-230/60/3 187-254 83 125 100 1 56.4 248 178 | 3/.50 9.5 9.5 0.62
BTA180F400 460/60/3 416-508 42 60 50 1 28.2 124 178 | 3/.50 4.8 48 0.62
BTA180FW00 575/60/3 520-635 33 50 40 1 226 100 178 | 3/.50 3.8 38 0.62
NOTES:
1. Electrical information is for each individual motor.
2. Maximum fuse size permitted by N.E.C. 440-22 is 225% of one compressor motor RLA plus the total RLA of the remaining motors in the circuit.
3. Minimum circuit ampacity is 125% of the RLA of one compressor motor plus the total RLA of the remaining motors in the circuit.
4. Recommended dual element fuse size is 150% of the RLA of one compressor motor plus the total RLA of the remaining motors in the circuit.
5. KW values are taken at conditions of 45 F saturated suction temperature at the compressor and 95 F ambient.
6. Local codes may take precedence.
7. Allowable range at unit terminal block.
8. Data given at high speed.

CAUTION: Use only copper conductors for supply power
power wiring. Do not use aluminum conductors. Unit ter-
minals are not designed to accept other than copper
conductors.

NOTE: For 208 volt operation, reconnect the control power
transformer as shown on the unit wiring diagram. Cap the
unused transformer lead with a wire nut.

Fuses

Refer to the unit wiring diagram pasted on the inside of the control
box cover for condenser fan and control circuit fuse
specifications.

Thermostat Installation

Recommended wire sizes and lengths for installing the unit ther-
mostat are provided in Table 3. The total resistance of these low
voltage wires must not exceed one ohm. Any resistance in
excess of one ohm may cause the control circuit to malfunction.

When selecting a thermostat location, be sure to choose a site in
a frequently occupied area with good air circulation at an average
temperature. The thermostat should be positioned approximately
five feet above the floor and must be level.
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Avoid mounting the thermostat in areas subject to the following:

— drafts or “dead” spots behind doors or in corners;

— hot or cold air from ducts;

— radiant heat from the sun, or from appliances;

— concealed pipes and chimneys;

— unheated or uncooled surfaces behind the thermostat, such
as outside walls;

— in an area where the thermostat will be affected by a unit in
another zone.

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

Table 3 - Recommended Thermostat Wire Size

. MAXIMUM
22 Gauge 30 Ft.
20 Gauge 50 Ft.
18 Gauge 75 Ft.
16 Gauge 125 Ft.
14 Gauge 200 Ft.
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Table 4 - Air Handler Motor Electrical Data

Unit Model Unit Electrical No. of Hp Speed FLA LRA
Number Characteristics Motors (Ea.) (Rpm) 200/230V 460V 200/230V 460V
BWE090C1OOE A 200-230/60/1 1 1 3450 6.3 — 45.0 —
BWEQ090C400E 200-230 & 460/60/3 1 1 1725 3.8 1.9 212 10.6
BWE120C100E 200-230/60/1 1 2 3450 11.5 — 61.0 —
BWE120C400E 200-230 & 460/60/3 1 1% 1725 5.0 25 37.4 18.7
| BTE120C100E 200-230/60/1 1 2 3450 11.5 — 61.0 —
BTE120C400E 200-230 & 460/60/3 1 1% 1725 5.0 25 37.4 18.7
Table 5 - BWH and BWV Unit Electrical Data
Unit Characteristics Indoor Fan Motor
Unit Model Electrical Voltage No. Hp Speed
Number Characteristics Utilization Range Req'd. (Ea.) (Rpm) FLA
BWH180B300C 200-230/60/3 180-254 1 3 1725 9.0
BWV180B300C
BWH180B400C 460/60/3 414-506 1 3 1725 4.4
BWV180B400C
BWH240B300C 200-230/60/3 180-254 1 5 1725 15.2
BWV240B300C
BWH240B400C 460/60/3 415-506 1 5 1725 6.6
BWV240B400C
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THERMOSTAT: BAYSTAT015
2-STAGE COOLING

Y: Y2G O Rc Ru B W: W,
® ¢ © 0 06 0

C ¥ oW;
oW,
Y @ o W,

Y, @ R

OUTDOOR SECTION

oY

®0
EDC
EDC

INDOOR SECTION

Figure 9 - Field Wiring for BTA120D with BTE120B Air Handler No Electric Heat

THERMOSTATS
BAYSTAT003

Y' Y2 G O Rc R B Wi W:
,‘ REXEKX,
A\ 4

C oW,
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Y1 ‘ Wl

Y: 5@ R

OUTDOOR SECTION

oY

@® X

EDC

EDC

INDOOR SECTION

Figure 10 - Field Wiring for BTA120D with BTE120B Air Handler With Electric Heat
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Y

Y:

OUTDOOR SECTION

THERMOSTATS:
BAYSTATO003

Y O R« W-

YieGe Rc] B 1 W:
’ .

THERMOSTATS:
BAYSTAT003

Y. O Ru W;
Y1'G'Rc[? W:

INDOOR SECTION

EDC

INDOOR SECTION

Figure 11 - Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers With Electric Heat

THERMOSTATS
BAYSTATO10 W/BAYRLAY001
BAYSTATO12 W/BAYRLAY001
BAYSTATO013 W/BAYRLAY001

THERMOSTATS
BAYSTAT010 W/BAYRLAY001
BAYSTATO012 W/BAYRLAY001
BAYSTATO013 W/BAYRLAY001
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NOTES:

1. For low ambient operation, consult Trane representative.

2. For 1-step electric heat, omit wires between W: on thermostats and indoor units.

Figure 12 - Field Wiring for BTA150D and BTA180D With Two (2) BWEO90C Air Handlers

BTA-IN-5

16




THERMOSTATS:
BAYSTATO015

Y20 Ru Wi
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Y O Ru Wi
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Y

OUTDOOR SECTION

0
~EDC

EDC
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NOTE: For low ambient operation, consult Trane representative.

Figure 13 - Field Wiring for BTA150D and BTA180D With Two (2) BWE090C Air Handlers Without Electric Heat
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Figure 14 - Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers Without Electric Heat
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THERMOSTATS:
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Figure 15 - Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180B Air Handlers With Electric Heat
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NOTE: For 1-step electric heat, omit wire between W: on thermostats and indoor unit.

INDOOR SECTION

Figure 16 - Field Wiring for BTA120D With BTE120B Air Handler
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THERMOSTATS:
BAYSTAT010 W/BAYRLAYO001
BAYSTAT012 W/BAYRLAY001
BAYSTAT013 W/BAYRLAYO001
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NOTE: For 1-step electric heat, omit wire between W: on thermostats and indoor units.

Figure 17 - Field Wiring for BTA150D, BTA180D and BTA180F With the BWV180B, BWH180F Air Handlers
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Installation Checklist

Complete this checklist as the unit is installed to verify that all recommended installation pro-
cedures are accomplished before the unit is started. This checklist does not replace the
detailed instructions provided in the INSTALLATION section of this manual. Read the
entire section carefully to become familiar with the installation procedures before installing
the unit.

Receiving

[J Unit nameplate data corresponds with ordering information.
[ Unit inspected for shipping damage and claim filed, if necessary.
[J Unit checked for material shortage and any shortages reported.

Unit Location

[J Condenser air clearances over unit good.
[J Service clearances around unit good.
[J Unit secured in correct location.

Refrigerant Piping

Liquid line sized properly and within recommended maximum line length.
Suction line sized properly.

Thermostatic expansion valve properly sized and installed close to evaporator.
Liquid line filter drier installed near expansion valve.

Sight glass installed in liquid line between evaporator and filter drier.

Liquid line access valve installed in liquid line close to condenser.

Low ambient accessories installed, if necessary.

Check all unit and piping connections for leaks.

OoooOooga

Electrical Wiring

Field installed wiring complies with all applicable codes.
Compressor contactor and terminal block lugs checked for tightness.
Thermostat properly mounted and wired.

Any other accessories properly installed and wired.

Grounding wires securely bonded to earth ground.

00000
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Start-Up

Pre-Start Checks

efore starting the unit, complete the procedures outlined below
to make sure the unit is properly installed and ready for start-up.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[] 1. Inspect all electrical connections to be sure that the wires
are securely attached to their terminals. Make sure that all
wires are clear of any rotating parts, such as fan blades.

Check the condenser and evaporator fans. Fan blades
must be secure on the motor shafts and must rotate freely.
Airflow must be unobstructed.

]2

Make sure the evaporator air filters are clean.

0s.
4.

Check the evaporator and condenser coils to ensure that
they are clean, that the fins are straight, and that there are

no obstructions to airflow.

[]5.

Check the voltage at the line side of the disconnect switch.
Itshould be within 10 percent of the unit nameplate voltage.

Evacuation

fter completing the “Pre-Start Checks,” use a vacuum pump
remove air, moisture, and contaminants from the system.
The system should be evacuated to a pressure of 500
microns or less. Refer to “Evacuation Procedures’ in the
MAINTENANCE manual.

Refrigerant Charging

With the system properly evacuated, determine the required
charge of Refrigerant-22 and charge the system as outlined
under “Refrigerant Charging” in the MAINTENANCE
manual.

Oil Charge

The compressors on BTA120D to BTA180D, BTA180F units ship
with a sufficient oil charge for systems that stay within the
maximum line lengths listed in Table 1. As long as the max-
imum line length is not exceeded, the compressor will have
adequate oil.

Initial Start-Up

Normally it is not necessary to energize the crankcase heater

prior to intital start-up. However, if more than 30 minutes passes

between refrigerant charging and initial start-up, a significant

amount of refrigerant could migrate to the compressor. When

there is a time lapse between charging and start-up, the crank-

Qse heater should be energized for a minimum of eight hours
efore starting the unit.
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CAUTION: Failure to energize the crankcase heater and wait
eight hours before starting the unit may result in excessive
foaming at start-up and possible damage to the compressor
bearings.

Set the room thermostat as follows to start the unit:

1. Turn the thermostat selector switch to either COOL or
AUTO, depending on the thermostat;

2. Place the thermostat fan switch in the AUTO position;
3. Set the thermostat at a point below room temperature.

The unit will operate automatically in response to cooling needs,
as determined by the thermostat setting.

Compressor Motor Checks

With the compressor operating, check the amp draw. The
amperage should not exceed the “Maximum Allowable Amps”
listed in Table 7. The amp draw may be less than the value listed
in the table.

Voltage at the compressor terminals must be within the “Allow-
able Voltage Range” listed in Table 7. If not, check the voltage at
the unit terminal block and at the disconnect switch to determine
if voltage problems are being caused by feeder line, loose termi-
nals, or defective unit wiring.

Table 7 - Maximum Allowable Amp Draw

Allowable** | Max. Allowable Amps
Condensing Electrical Voltage | Matched |Oversized*
Unit Characteristics | Range Evap. Evap.

BTA120D300 | 208-230/60/3 187-253 24 -
BTA120D400 460/60/3 416-506 11 —
BTA120DWO00 575/60/3 520-635 9 -
BTA150D300 | 208-230/60/3 187-253 30
BTA150D400 460/60/3 416-506 —_ 13
BTA150DWO00 575/60/3 520-635 1
BTA180D300 | 208-230/60/3 187-253 31 36
BTA180D400 460/60/3 416-506 14 16
BTA180DWO00| 575/60/3 520-635 11 13
BTA180F300 | 208-230/60/3 187-254 66 67
BTA180F400 460/60/3 416-508 33 34
BTA180FWO00 575/60/3 520-635 27 27

*Evaporator one size larger than condensing unit.
“*Allowable voltage range at the unit terminal block.

***Compressor operating at high speed.
BTA-IN-5



Voltage Imbalance Check

Voltage imbalance on three phase systems can cause motor
overheating and eventual failure. Maximum allowable imbalance
is two percent, which must be measured at the compressor termi-
nals. Voltage imbalance is defined as 100 times the maximum de-
viation of the three voltages from the average, without regard to
sign, divided by the average voltage. For example, if the three
measured voltages are 221, 230 and 227, the average voltage
would be:

221 + 230 + 227 = 226 volts
3

and the percent voltage imbalance would be:

100 x (226-221) = 2.2%
226

In this example, 2.2 percent imbalance is not acceptable and
could result in as much as 20 percent current imbalance. This will
increase the motor winding temperature, and thus decrease the
life of the motor.

If more than 2.0 percent imbalance exists, check the voltage
readings at the disconnect switch to determine if the imbalance is
present in the incoming power lines. If so, the power company
should be notified to correct it. If the imbalance is due to problems
within the unit, check the unit electrical wiring connections.

BTA-IN-5

Operating Pressures

Install pressure gauges on the discharge and suction line
access valves next to the compressor. When the unit reaches
stabilized operation, suction and discharge pressures can
be read. Refer to ‘‘Operating Pressures’” in the
MAINTENANCE manual to compare the measured pressures
with the normal system operating pressures.




Start-Up Log

DATE
‘ I. NAMEPLATE INFORMATION
Model No. Serial No.
-Voltage RLA
Il. COMPRESSOR(S)

A. VOLTAGE AT COMPRESSOR TERMINALS
Comp. No. 1: T1 T2 T3
Comp. No. 2: T1 T2 13
Voltage Imbalance: Comp. No. 1 Comp. No. 2

B. AMP DRAW
Comp. No. 1: L1 L2 L3
Comp. No. 2: L1 L2 L3

Ill. OPERATING CONDITIONS
A. COMPRESSOR NO. 1

Discharge Pressure

Suction Pressure

Liquid Line Pressure Suction Line Temp.

Liquid Line Temp. Superheat
. Subcooling

Evap. Entering Air Temp. (DB/WB)
Ambient Temp.

Evap. Discharge Air Temp. (DB/WB) —————
B. COMPRESSOR NO. 2
Discharge Pressure

Suction Pressure

Liquid Line Pressure

Suction Line Temp.

Liquid Line Temp.

Superheat
Subcooling Evap. Entering Air Temp. (DB/WB) ——408 ——
Ambient Temp. Evap. Discharge Air Temp. (DB/WB) ——m8——
IV. CONTROLS
Fans Operating (Yes or No): Fan No. 1 NO: 2 e No. 3
Crankcase Heater Operating (Yes or No): Comp. No. 1 Comp. No. 2

V. REFRIGERANT PIPING

Evacuation Level

System Charge

23
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Unit Model Number Description

Trane LCG products are identified by a multiple-character model number that precisely identifies a particular type of unit. An
explanation of this multiple-character number is shown below. It will enable the owner or Service Engineer to define operation,
components and applicable accessories for a specific unit.

LCG Unit Model Nomenclature

-2 3 4 & 6 7 8 9% 10 11 12
B T A 1L.2.0°B.8 6:0 A A
T P g TR I I
Always “B" Service
Digit

Product Type ' :
Minor Design

TA = Split System Cooling, Sequence
Outdoor Unit

Secondary Capacity and/or

WE = Split System Cooling E i
ot A il actory Installed Options
Convertible Indoor Unit 00 = Not Used
WV = Split System Cooling
or Heat Pump, Electrical Characteristics
Verticle Indoor Unit 3 = 208-230/60/3
WH = Split System Cooling 4 = 460/60/3
or Heat Pump, W =575/60/3

Horizontal Indoor Unit

Major Design Sequence
Cooling Capacity (MBH) . 0 3

090
120
180
240

90 MBH
120 MBH
180 MBH
240 MBH

BTA-M-3 2




General Information

Periodic Maintenance checklists are provided at the begin-
ning of the MAINTENANCE manual for performing recom-
mended maintenance. These checklists should not be
substituted for the detailed information given in appropriate
sections of this manual.

Operation

Electrical Sequence of Operation

The typical wiring diagrams provided in Figures 1 and 2 should
be used only as a reference for the following discussion. For the
actual wiring of your specific unit, refer to the wiring diagram
pasted on the inside of the unit’s control box cover.

System operation is controlled by a two-stage thermostat,
depending upon the number of compressors in the system.
Closing the unit disconnect switch supplies power to the control
power transformer (T1), the compressor crankcase heaters
(CCH1 and CCH2), and the line side of all control contactors.

Depending on the thermostat selected, it may be possible to
operate the evaporator fan independently of the compressors
by placing the thermostat fan switch in the ON position. This
energizes the evaporator fan contactor, starting the fan. If the
thermostat has a separate fan switch, moving that switch to the
AUTO position will cause the evaporator fan to start in conjunc-
tion with the compressor whenever the thermostat calls for
cooling.

Dual Compressor Operation

Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. This supplies power to the compressor
contactor solenoid coil (CC1), provided that the high pressure
control, low pressure control, and reset relay contacts are
closed.

The contacts of the compressor contactor close, energizing the
first stage compressor, provided that the compressor internal
motor winding thermostats are closed.

The compressor has only two leads broken by the compressor
contactor. The third leg of the contactor energizes the conden-
ser fan motors. The outdoor temperature determines the
number of condenser fans that will start. A fan limit control
(FLT) is electrically positioned between both fans #1 and #2
and fans #2 and #3. Depending on the position of these
controls, one or more fans may start.

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the solenoid coil
of the second stage compressor contactor (CC2), staring the
second compressor.

Single Compressor, 2-Speed Operation

Sensing a need for cooling, the first stage cooling contacts of
the thermostat will close. Assuming that no safety controls

/have tripped, this supplies power to the low speed compressor

contactor coil (CCS) and outdoor fan relay coil (ODR). Safety
controlsin this circuit include the high pressure control (HPC),
low pressure control (LPC), reset relay (RR), and compressor
motor protection module (CMPM).

NOTE: The compressor contactor cannot be re-energized on
the BTA180F for four minutes after winding temperatures have
returned to normal following cut-out on excessive temperature,
current overload, or power interruption to Terminal T1 of the
compressor motor protection module. This provides an anti-
short cycle feature on the standard unit. The compressor can-
not be re-energized for four minutes following termination of
the cooling cycle. This is an option on the dual compressor
units.

A Maintenance Log at the end of the “Periodic Maintenance”
section enables the operator/serviceman to maintain a
record of system operating data.

Energizing the compressor contactor coil (CCS) closes the
CCS contacts in the power circuit, and starts the compressor
on low speed. Concurrently, outdoor fan relay coil ODR is
energized. This starts the outdoor fan motor(s) by closing the
ODR contact in the power circuit. The total number of
condenser fans which will operate is dependent upon the
outdoorambient and the resulting position of the FLT switches
(see Figure 2).

As the cooling load increases, the second stage contacts of the
thermostat will close. This supplies power to the control relay
coil (CR), which opens one set of contacts and closes the other
on this single-pole, double-throw relay. This, in turn, de-
energizes the low speed compressor contactor coil (CCS) and
supplies power to the “tie point” compressor contactor coil
(CCT) through normally closed auxiliary contacts CCS located
in the control circuit. Auxiliary control circuit contacts CCT then
close, and power is supplied to the high speed compressor
contactor coil (CCF). After the low speed compressor contactor
contacts (CCS) in the power circuit open, both the “tie point”
and high speed compressor contactor contacts (CCT and CCF)
close and the compressor motor switches from low to high
speed.

It should be noted that the dual compressor contactor is both
mechanically and electrically interlocked in order to protect the
compressor motor from having both low and high speed
windings energized at the same time. Electrically, this is
accomplished with a normally closed auxiliary side switch
(CCS) on the “tying” compressor contactor coil (CCT), and a
double-pole, double-throw auxiliary side switch (CCT) on both
the high and low speed compressor contactor coils (CCF and
CCS). See Figures 3 and 4 for further details on this electrical
connection.

Normally, the compressor will start and operate on low speed
before switching to high speed. However, the compressor can
start on high speed if the difference between the thermostat
setting and the space temperature is great enough. This will be
the case in a “pull-down” situation where the unit has been
disconnected from normal thermostat control for an extended
period of time. It will also occur if the thermostat setting is
lowered substantially while the system is off.

NOTE: The compressor may not start in low speed when a
differential pressure greater than 180 psig exists between the
high and low side of the refrigerant circuit.

BTA compressors include two-pole/four-pole motor hookup
capability for two speed operation. The compressor operates at
approximately 3500 RPM on high speed (two-pole), and at 1750
RPM on low speed (four-pole).

To achieve two speed operation, the motor windings are
switched between a parallel connected (high speed) and series
connected (low speed) motor winding through the use of low
speed, high speed, and tie point contacts on the compressor
contactor. This is shown in Figure 3 (high speed) and Figure 4
(low speed).

CAUTION: Extreme care must be taken when making wiring
connections in the compressor termina! box. Incorrect hookup

can result in immediate compressor failure when power is
applied.

BTA-M-3
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WARNING
DISCONNECT ELECTRICAL POWER
SOURCE TO PREVENT INJURY OR

USE COPPER CONDUCTORS ONLY
TO PREVENT EQUIPMENT DAMAGE
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NOTES

1 UNLFSS OTHERWISE NOTED ALL SWITCHES ARE SHOWN AT 25°C (77°F)
AT ATMOSPHE RIC PRESSURE AT 30% RELATIVE HUMIDITY, wiTH ALL
UTILITIES TUMNED OFF AND AFTER A NORMAL SHUTDOWN NAS(?WI(D.
A

LINE ENCLOSURES

INDICATE ALTERNATE CIRCUITRY OR AVAILABLE SALES OPTIONS.
NUMIERS ALONG THE RIGHT SIDE OF THE SCHEMAT'C DESIGNATE THE

LOCATION OF THE CONTACTS BY LINE NUMBER, AN
INDICATES A NOHMALLY CLOSED CONTACT.

UNDERUMNED NUMBER

2 ALL WIRING AND DEVICES SHOWN DASHED TO BE SUPPLIED AND INSTALLED
BY THE CUSTOMER IN ACCORDANCE WITH LOCAL AND NATIONAL

ELECTRICAL CODES

3 IF ANY OF THE ORIGINAL WIRE  AS SUPPLIED WITH THIS UNIT, MUST BE

REPLACED, REPLACE IT WITH APPLIANCE WiRING
105°C OR EQUIVALENT.
4 THHEE PHASE MOTORS ARE PROTECTED UNDER PRI

MATERIAL RATED AT
IMARY SINGLE PHASNG

CONIXTIONS ANO HAVE INTERNAL OVERLOAD PROTECTION.

S FOR HEMAINDER OF CONTHOL ORCUITS, SEE ELECT
LOCATED ON INDOOR UNIT CONTROL PANEL
6 RESET RELAY will RESET WHEN POWER IS INTERI

RCAL DIAGRAM
RUPTED.

T REPLACE FS AND F6 FUSES WITH 300 VOLT, 30 AMP TYPE SC

FUSES OmLY

(CONTINUED FROM
PREVIOUS PAGE)
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Safety Controls

High Pressure Control

BTA150D, BTA180D and BTA180F units have an external high
pressure control that prevents excessive compressor discharge
pressures. This control opens the electrical control circuit, stop-
ping compressor operation, if the condensing pressure becomes
too high. Refer to Table 1 for control settings.

The compressors on BTA120D units are provided with an in-
ternal pressure relief valve which automatically vents hot gas
onto the winding thermostat whenever condensing pressure be-
comes excessive. This heat causes the contacts of the winding
thermostat to open, and compressor operation ceases until the
thermostat cools enough for its contacts to close.

Low Pressure Control

All BTA120-180 units have an external low pressure control
that stops compressor operation if the operating pressure
is too low. Refer to Table 1 for control settings.

Fan Sequencing

Condenser fans are cycled on and off in response to ambient
temperature in order to keep the capacity of the condenser
relatively constant and to maintain proper system pressures.
Figure 5 details the possible condenser fan operating modes.

Motor Overloads

All BTA120-180 units have internal compressor and condenser
fan motor overloads. These overloads protect the motors from
overheating and automatically reset as soon as they cool.

Condenser Fan Limit Control

The condenser fan limit control (FLT) is a temperature sensor
that energizes and de-energizes the condenser fan in response
toambient temperature. As the ambient temperature decreases,
the cooling capacity of the condenser increases. The cooling
low ambient sensor turns off condenser fans to keep the
capacity of the condenser constant and to maintain proper
system pressures. Refer to Table 1 for control settings.

Table 1 - Control Settings

Reset Rel ay CONTROL CUT-IN CUT-0UT
g . High Pressure Control
Whenever the system is stopped by the high or low pressure con- (All Units) 345 PSIG (20) 425 PSIG (+20)
trol, the reset relay locks out the compressor contactor. This pre- Low Pressure Control :
vents the system from recycling until the condition causing the (All Units) 48 PSIG (¢7) 20 PSIG (+4)
high or low pressure cut-out is corrected, and the relay is manu- FLT 75 F(+3) 65 F(+3)
ally reset. To reset this relay, turn the room thermostat from 10 Ton
COOL to OFF and then back to COOL, or open the unit discon- FLT 75 F(+3) 65 F(+3)
: : 12.5-15 Ton
nect switch and reclose it.
FLT 65 F(+3) 55 F(+3)
12.5-15 Ton
FLT = Fan Limit Temperature Control
TEMP. TEMP. TEMP. TEMP.
FALL RISE FALL o RISE

CONDENSER
FAN NOS. 1 AND 2
ON

AMBIENT TEMPERATURE (F)

CONDENSER
FAN NO. 1 ON

i T

BTA, 10

80 CONDENSER FANS 80
NOS. 1, 2 AND 3
ON

75 75

70

70

65

AMBIENT TEMPERATURE (F)

60

55

CONDENSER

T FAN NO. 1 ON I

BTA 122, 15

Figure 5 - Condenser Fan Operating Modes
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Maintenance

Periodic Maintenance

Perform all of the indicated maintenance procedures at the inter-
vals scheduled. This will prolong the life of the unit and reduce
the possibility of costly equipment failure. A MAINTENANCE

LOG is provided on page 12 of this manual for recording operat-

ing data on a regular basis.

Once a Month

Conduct the maintenance inspections outlined below on a
monthly basis during the cooling season.

[] 1. Inspect the evaporator coil air filters. Clean or replace if
necessary.

[J 2. Inspect the evaporator and condenser coils for dirt and for-
eign debris. If the coils appear dirty, clean them according
to the instructions provided under “Coil Cleaning” in the
MAINTENANCE PROCEDURES section of this manual.

Once a Year

The following maintenance practices must be performed at the
beginning of each cooling season to ensure efficient unit
operation.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.

[J 1. Inspect the evaporator coil air filters. Clean or replace if
necessary. Depending on filter type and system applica-
tion, filters may need to be serviced more frequently.

Clean both the evaporator and condenser coils. Follow the
procedures outlined under “Coil Cleaning” in the MAINTE-
NANCE PROCEDURES section of this manual.

02

. With the unit disconnect switch open, check to see that
each condenser and evaporator fan is securely fastened to
its motor shaft. All fans should turn freely and airflow should
be unobstructed.

. Replace worn or frayed evaporator fan belts. Check the
belt tension of the evaporator fans. A 1/2-inch deflection
under light hand pressure is normal. Tighten if necessary.

. Remove the condensing unit control box cover and inspect
the panel wiring. All electrical connections should be se-
cure. Inspect the compressor and condenser fan motor
contactors. If the contacts appear severely burned or pit-
ted, replace the contactor (refer to Figure 6). Do not
clean the contacts. Inspect the condenser fan
capacitors for visible damage.

10

NEW CONTACTS - SMOOTH SURFACES, MAY BE
BRIGHT, DULL OR DISCOLORED BY TARNISH

& ey

NORMAL WEAR - SURFACES MILDLY PITTED,
DISCOLORED AREAS EITHER BLACK, BLUE OR BROWN,
75% OF MASS STILL INTACT. SLIGHT FEATHERING OF
EDGES WITH NO LIFTING. CONTACTS STILL SERVICEABLE.

=

BADLY WORN - SURFACES BADLY ERRODED. EDGES
FEATHERED AND LIFTED. REPLACE CONTACTOR.

Figure 6 - Compressor Contactor Replacement Guide

[] 6. Remove any accumulation of dust and dirt from the con-
densing unit.

Clean and inspect the drain pan of the evaporator unit.
Make sure the drain piping is clear.

7.

Check the superheat and subcooling.

a. The condenser and evaporator coils must be clean
before making the following checks.

b. Determine the superheat of the system. Refer to “Mea-
suring Superheat” in the MAINTENANCE PRO-
CEDURES section of this manual.

c. Adjust the superheat if necessary (instructions are pro-
vided in the “Measuring Superheat” section of this
manual).

d. When the superheat setting is correct, check the sub-
cooling. Refer to “Measuring Subcooling” in the MAIN-
TENANCE PROCEDURES section of this manual.

e. If the subcooling is low, leak test the system to deter-
mine if there is a leak. Refer to “Leak Testing” in the
MAINTENANCE PROCEDURES section of this
manual.

f. Charge the system with refrigerant if necessary. In-
structions are provided under “Checking Refrigerant
Charge” in the MAINTENANCE PROCEDURES sec-
tion of this manual.

g. Enter the operating pressures, superheat, and sub-
cooling in the MAINTENANCE LOG provided on the fol-
lowing page.

(8.
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Shutdown and Start-Up
Shutdown: Short Duration

The system can be shutdown for periods of short duration, such
as over the weekend, by moving the thermostat selector switch to
the OFF position and the fan switch to the AUTO position.

NOTE: The unit disconnect switch should remain closed. This
will permit the crankcase heater to continue to function, pre-
venting refrigerant from condensing in the compressor oil sump.

Start-Up: Short Duration

The system is returned to operation after a shutdown of short du-
ration, such as over a weekend, by adjusting the thermostat set-
ting to the desired temperature, placing the thermostat selector
switch in the COOL or AUTO position, and setting the fan switch
in either the AUTO or ON position.

Shutdown: Seasonal

For seasonal shutdown, open the unit electrical disconnect
switch to prevent the unit from starting accidently.

Start-Up: Seasonal

To start the system after an extended period of shutdown, com-
plete the following procedures.

1. Perform all of the “Once A Year"” checks listed in the PERI-
ODIC MAINTENANCE section of this manual.

2. Move the thermostat selector switch to OFF.

. Close the electrical disconnect switch to the condensing unit.
This will energize the compressor crankcase heater. If oper-

Maintenance Procedures

This section of the manual describes specific maintenance pro-
cedures which must be performed as a part of the unit's mainte-
nance program. Before performing any of these operations, how-
ever, be sure that power to the unit is disconnected unless
otherwise instructed.

WARNING: WHEN MAINTENANCE CHECKS AND PRO-
CEDURES MUST BE COMPLETED WITH THE ELECTRICAL
POWER ON, CARE MUST BE TAKEN TO AVOID CONTACT
WITH ENERGIZED COMPONENTS OR MOVING PARTS.
FAILURE TO EXERCISE CAUTION WHEN WORKING WITH
ELECTRICALLY-POWERED EQUIPMENT MAY RESULT IN
SERIOUS INJURY OR DEATH.

Coil Cleaning

Condenser coils must be cleaned at least once each year, or
more frequently if the unit is located in a “dirty” environment, to
help maintain proper unit operating efficiency and reliability. The
relationship between regular coil maintenance and efficient unit
operation is outlined below:

1. Clean condenser coils minimize compressor head pressure

and amperage draw, and promote system efficiency.

Clean evaporator coils minimize water carry-over and help

eliminate frosting and/or compressor flood back problems.

3. Clean coils minimize required fan brake horsepower and
maximize efficiency by keeping coil static pressure loss at a
minimum.
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ating properly, the crankcase should be hot to the touch.
Wait a minimum of eight hours before turning the room ther-
mostat to the COOL position.

CAUTION: Failure to wait eight hours before turning the
room thermostat to COOL may result in damage to the com-
pressor bearings.

4. Start a dual compressor system by adjusting the ther-
mostat setting to the desired temperature, placing the
thermostat selector switch in the COOL or AUTO posi-
tion, and placing the fan switch in either the AUTO or
ON position.

5. Adjust the thermostat setting on a single compressor
unit so that the compressor will be operating at high
speed. Place the thermostat selector switch in either the
COOL or AUTO position, and the fan switch in either the
AUTO or ON position.

6. Place a clamp-on ammeter on each compressor lead and
check the motor amperage. Amperage draw should not
be greater than the “Maximum Allowable Amps” given
in Table 9.

7. Place the clamp-on ammeter around either of the two
leads from each outdoor fan motor run capacitor to
determine if the run capacitor is open and must be
replaced. The amp draw should not be greater than the
nameplate rating for the condenser fan motors.

8. Lower the thermostat setting to the desired temperature.

4. Clean coils keep motor temperatures and system pressures
within safe operating limits for good reliability.

Specific instructions for cleaning condenser coils are provided in
the following paragraphs. Follow these instructions as closely as
possible to avoid potential damage to the coils.

To clean refrigerant coils, the following equipment is required: a
soft brush and either a garden pump-up sprayer or a high pres-
sure sprayer. In addition, a high quality detergent must be used:
suggested brands include SPREX A.C., OAKITE 161, OAKITE
166, and COILOX. Follow the manufacturer's recommendations
for mixing to make sure the detergent is alkaline with a pH value
less than 8.5.

1. Disconnect power to the unit.

WARNING: OPEN UNIT DISCONNECT SWITCH. FAILURE TO
DISCONNECT UNIT FROM ELECTRICAL POWER SOURCE
MAY RESULT IN SEVERE ELECTRICAL SHOCK, AND POSSI-
BLE INJURY OR DEATH.

2. Remove enough panels from the unit to gain access to the
coil.

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

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

EVAPORATOR COMPRESSOR(HIGH SPEED)|COMPRESSOR (LOW SPEED) SUPERHEAT
TN | ENTERING AIR
DATE | TEMP. (F) SUCTION | DISCHARGE| SUCTION |DISCHARGE | CIRCUIT | CIRCUIT |SUBCOOLING (F)
DRY BULB [WET BULB| PRESSURE | PRESSURE | PRESSURE | PRESSURE |NO.1(F) | NO.2(F)




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

6. Mixthe detergent with water according to the manufacturer’s
instructions. The detergent-and-water solution may be
heated to a maximum of 150 F to improve its cleansing
ability.

WARNING: DO NOT HEAT THE DETERGENT-AND-WATER
SOLUTION TO TEMPERATURES IN EXCESS OF 150 F. HIGH-
TEMPERATURE LIQUIDS SPRAYED ON THE COIL EX-
TERIOR WILL RAISE THE PRESSURE WITHIN THE COIL
AND MAY CAUSE IT TO BURST, RESULTING IN POSSIBLE
INJURY TO SERVICE PERSONNEL AND EQUIPMENT
DAMAGE.

7. Place the detergent-and-water solution in the sprayer. If a
high-pressure sprayer is used, be sure to follow these
guidelines:

- Minimum nozzle spray angle is 15 degrees.

- Spray the solution perpendicular (at a 90 degree angle) to
the coil face.

- Keep the sprayer nozzle at least six inches from the coil.

- Sprayer pressure must not exceed 600 psi.

CAUTION: Do not spray motors or other electrical com-
ponents. Moisture can cause component failure.

8. Spray the leaving air side of the caoil first, then spray the en-
tering air side of the coil. Allow the detergent-and-water solu-
tion to stand on the coil for five minutes.

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

9.
. 10. Inspect the coil. If it still appears to be dirty, repeat Steps 7, 8
and 9.
11. Replace all unit panels and parts, and restore electrical
power to the unit.

12. Remove the protective covers installed in Step 3.

Control Testing

The following procedures can be used to check the operation
of the high and low pressure controls. To determine operating
pressures, attach gauges to the compressor suction and
discharge access valves.

High Pressure Control
1. Open the unit electrical disconnect switch.

2. Disconnect the low voltage lead(s) from the condenser fan
relay coil(s). This will de-energize the condenser fans.

3. On BTA150D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the high pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Close the unit disconnect switch and start the unit. On
BTA180F units operate the compressor on high speed.

AUTION: Be prepared to open the unit disconnect switch
immediately if the compressor continues to run after the
discharge pressure exceeds the high pressure control cut-
out range. Failure to do so could damage the system.
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5. Observe the rising discharge pressure. When the pressure
reaches 425 psig (+20) as shown in Table 1, the compressor
should shut off. If the pressure reaches 445 psig without the
high pressure switch breaking, immediately open the unit
disconnect switch. Check to make sure that the high pres-
sure control attached to liquid line No. 1 is wired to low volt-
age circuit No. 1. Replace the faulty high pressure control.

6. On BTA150D-BTA180D units, repeat Steps 1 through 5 to
test the high pressure control in the second compressor
circuit. In place of Step 3, however, reconnect Y2 and dis-
connect Y1 on the control box terminal strip. This will prevent
Compressor No. 1 from running while the control for the
second compressor circuit is being tested.

7. Open the unit disconnect switch.

8. Reconnect the wires removed in Step 2 on single com-
pressor units, on in Steps 2 and 6 on dual compressor units.

9. Allow the discharge pressure(s) to drop below the cut-
in setting in Table 1, and close the unit disconnect
switch. This will also close the reset relay that locked
out the compressor contactor when the high pressure
control tripped.

10. The unit should start. If not, allow the discharge pressure to

decrease further and repeat Step 9.
Low Pressure Control
1. Open the unit electrical disconnect switch.

2. Disconnect the wire that goes to the indoor blower coil from
either Terminal T or R on the control box terminal strip. This
will de-energize the evaporator fans.

3. On BTA120D-BTA180D units only, disconnect Y2 on the
control box terminal strip when checking the low pres-
sure control for Compressor No. 1. This will prevent the
second compressor from running while checking the control
in the first compressor circuit.

4. Remove the wires from Terminal 2 on the low ambient time
delay relay(s). Insulate the wire terminals with electrical
tape.

5. Close the unit disconnect switch and start the unit.

CAUTION: Be prepared to open the unit disconnect switch
immediately if the compressor continues to run after the
suction pressure drops below the low pressure control cut-
out range. Failure to do so could damage the compressor.

6. Observe the decreasing suction pressure. When the pres-
sure drops to 20 psig (+4) as shown in Table 1, the com-
pressor should shut off. If the pressure reaches 15 psig with-
out the low pressure switch breaking, immediately open the
unit disconnect switch. Replace the faulty low pressure
control.

7. On BTA120D-BTA180D units, repeat Steps 1 through 6 to
test the low pressure control in the setond compressor
circuit. In place of Step 3, however, reconnect Y2 and
disconnect Y1 on the control box terminal strip. This will
‘prevent Compressor No. 1 from running while the con-
trol for the second compressor circuit is being tested.

BTA-M-3



8. Open the unit disconnect switch.

9. Reconnect the wires removed in Steps 2 and 4 on single
compressor units, or in Steps 2, 4, and 7 on dual compressor
units.

10. Allow the suction pressure(s) to rise above the cut-in set-
ting in Table 1, and close the unit disconnect switch.
This will also close the reset relay that locked out the
compressor contactor when the low pressure control

{ tripped.

11. The unit should start. If not, allow the suction pressure to rise
further and repeat Step 10.

Evacuation

For field evacuation, use a rotary-style vacuum pump capable of
pulling a vacuum of 100 microns or less.

When hooking the vacuum pump to a refrigeration system, it is
important to manifold the pump to both the high and low side of
the system (liquid line access valve and compressor suction
access valve). Follow the pump manufacturer's directions as to
the proper methods of using the vacuum pump.

CAUTION: Do not, under any circumstances, use a megohm
meter or apply power to the windings of a compressor while
it is under a deep vacuum. In the rarified atmosphere of a
vacuum, the motor windings can be damaged.

The lines used to connect the pump to the system should be
copper and of the largest diameter that can practically be used.
Using larger line sizes with minimum flow resistance can signifi-
cantly reduce evacuation time. Rubber or synthetic hoses are not
recommended for unit evacuation because they have moisture
absorbing characteristics which result in excessive rates of out-
gassing and pressure rise during the standing vacuum test. This
makes it impossible to determine if the unit has a leak, excessive
residual moisture, or a continual or high rate of pressure increase
due to the hoses.

An electronic micron vacuum gauge should be installed in the
common line ahead of the vacuum pump shutoff valve, as shown
in Figure 7. Close Valves B and C, and open Valve A. After
several minutes, the gauge reading will indicate the minimum
blank-off pressure the pump is capable of pulling. Rotary pumps
should produce vacuums of less than 100 microns.
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Open Valves B and C. Evacuate the system to a pressure of 500
microns or less. Once 500 microns or less is obtained, with Valve
A closed, a time versus pressure rise should be performed. The
maximum allowable rise over a 15 minute period is 200 microns.
If the pressure rise is greater than 200 microns but levels off to a
constant value, excessive moisture is present. If the pressure
steadily continues to rise, a leak is indicated. Figure 8 illus-
trates three possible results of the time versus temperature
rise check.

MANIFOLD

VALVE C

VALVE B
\

VACUUM
GAUGE

HIGH SIDE LOW SIDE

VALVE A \

VACUUM
PUMP

Figure 7 - Vacuum Pump Hook-Up

LEAK TESTING

When leak testing the unit, the following safety precautions must
be observed:

WARNING: DO NOT WORK IN A CLOSED AREA WHERE
REFRIGERANT OR NITROGEN MAY BE LEAKING. A SUF-
FICIENT QUANTITY OF VAPORS MAY BE PRESENT TO
CAUSE PERSONAL INJURY. PROVIDE ADEQUATE
VENTILATION.

WARNING: DO NOT USE OXYGEN, ACETYLENE, ORAIRIN
PLACE OF REFRIGERANT AND DRY NITROGEN FOR LEAK
TESTING. A VIOLENT EXPLOSION WILL RESULT WHICH
COULD CAUSE SERIOUS INJURY OR DEATH.
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Figure 8 - Time vs. Pressure Rise after Evacuation

WARNING: ALWAYS USE A PRESSURE REGULATOR,
VALVES, AND GAUGES TO CONTROL DRUM AND LINE
PRESSURES WHEN PRESSURE TESTING THE SYSTEM. EX-
CESSIVE PRESSURES MAY CAUSE LINE RUPTURES,
EQUIPMENT DAMAGE, OR AN EXPLOSION WHICH COULD
RESULT IN PERSONAL INJURY OR DEATH.

Leak test the liquid line, evaporator, and suction line at pressures
dictated by local codes.

CAUTION: Do not exceed 200 psig when leak testing the
system.

1. Charge enough refrigerant into the system to raise the pres-
sure to 100 psig.

2. Use a halogen leak detector or halide torch to check for
leaks. Be thorough in this test, checking the interconnecting
piping joints, the evaporator unit, and the condensing unit.
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. Ifaleak is found during the testing, release the test pressure,

break the connection, and remake it as a new joint. Refer to
the “Brazing Procedures” in this section of the manual for
proper brazing techniques.

. If no leak is found, use nitrogen to increase the test pressure

to 150 psig, and repeat the leak test. Soap bubbles should be
used to check for leaks when nitrogen is added. If a leak is
found after increasing the pressure to 150 psig with nitrogen,
release the test pressure and repair the leak.

. Retest the system to make sure the new connection is solid.

. Ifaleakis suspected after the system has been fully charged
with refrigerant, use a halogen leak detector, halide torch, or
soap bubbles to check for leaks.




Brazing Procedures

Proper brazing techniques are essential when installing refrig-
erant piping. The following factors should be kept in mind when
forming sweat connections.

1. When copper is heated in the presence of air, copper oxide
forms. To prevent copper oxide from forming inside the
tubing during brazing, sweep an inert gas, such as dry nitro-
gen, through the tubing. Nitrogen displaces air in the tubing
and prevents oxidation of the interior surfaces. A nitrogen
flow of one to three cubic feet per minute is sufficient to dis-
place the air. Use a pressure regulating valve or flow meter to
control the flow.

2. Ensure that the tubing surfaces to be brazed are clean, and
that the ends of the tubes have been carefully reamed to
remove any burrs.

3. Make sure the inner and outer tubes of the joint are sym-
metrical and have a close clearance, providing an easy slip
fit. If the joint is too loose, the tensile strength of the con-
nection will be significantly reduced. The overlap distance
should be equal to the diameter of the inner tube.

4. Wrap the body of each refrigerant line component with a wet
cloth to keep it cool during brazing. Also move line insulation
and tube grommets away from the joints. Excessive heat can
damage these components.

5. If flux is used, apply it sparingly to the joint. Excess flux will
contaminate the refrigerant system.

6. Apply heat evenly over the length and circumference of the
joint. The entire joint should become hot enough to melt the
brazing material.

7. Begin brazing when the joint is hot enough to melt the
brazing rod. The hot copper tubing, not the flame, should
melt the rod.

8. Continue to apply heat around the circumference of the joint
until the brazing material is drawn into the joint by capillary
action, making a mechanically sound and gas-tight con-

. nection. Remove the brazing rod as soon as a complete fillet
is formed to avoid possible restriction in the line.

9. Visually inspect the connection after brazing to locate any
pin holes or crevices in the joint. The use of a mirror may be
required, depending on joint location.

Refrigerant Charging

Once the system is properly installed, leak tested and evacuated,
refrigerant charging can begin. Liquid refrigerant must be
charged into the system through the liquid line access valve, with
the compressor shut off.

Refrigerant should be charged into the system by weight. Use an
accurate scale or a charging cylinder to determine the exact
weight of the refrigerant entering the system. Failure to use either
a scale or charging cylinder can lead to under-charging or over-
charging, resulting in unreliable operation.

The weights of refrigerant required for the evaporator unit
and the condensing unit are given in Table 2. The weight of
refrigerant required for the system piping can be determined
by measuring the refrigerant lines and using the data in Table
3. The total system operating charge is calculated by adding
the charge weight requirements of each part of the system.
Refer to the following example.
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EXAMPLE: The installation consists of a BTA180D conden-
sing unit, a BWV180B evaporator unit, and 30 feet of 1/2 inch
liquid line and 1-3/8 inch suction line.

BTA180D

BWV180D

Liquid Line (1.137 oz./ft.) x (30 ft.)
Suction Line (.203 oz./ft.) x (30 ft.)

163 oz./circuit
94 oz./circuit
34 oz./circuit
6 oz./circuit

(R T

Il

Total Charge Per Circuit 255 oz./circuit

Since the 15 ton system has two circuits, the total system oper-
ating charge required is 510 oz.

Table 2 - Refrigerant charge Weights for Condensing
and Evaporator Units

CHARGE CHARGE
CONDENSING (IN OUNCES EVAPORATOR (IN OUNCES
UNIT OF R-22) UNIT OF R-22)
BTA120D 268 BTE120B 112
(134/circuit) (56/circuit)
BTA150D 256 BWEO090C 158
(128/circuit) (Two) (79/circuit)
BWV180B 188
(94/circuit)
BTA180D 326 BWEQ090C 158
(163/circuit) (Two) (79/circuit)
BWv180B 188
. (94/circuit)
BTA180F 326 BWV180B 188
(94/circuit)

Table 3 - Refrigerant Line Charge Weights (Ounces/Foot)

TUBE O.D. LIQUID

(INCHES) _ _UNE
¥ 0.610
Y2 1.137
5% 1.827
Ya 2.738 0.056
78 0.078
1% 0.133
13 0.203
158 0.288

WARNING: DO NOT APPLY FLAME TO A REFRIGERANT
DRUM IN AN ATTEMPT TO INCREASE THE DRUM
PRESSURE. UNCONTROLLED HEAT MAY CAUSE EX-
CESSIVE DRUM PRESSURES AND AN EXPLOSION MAY
RESULT.

WARNING: SHOULD LIQUID REFRIGERANT COME IN CON-
TACT WITH THE SKIN, THE INJURY SHOULD BE TREATED
AS IF THE SKIN HAS BEEN FROSTBITTEN OR FROZEN.
SLOWLY WARM THE AFFECTED AREA WITH LUKEWARM
WATER.




Proceed as follows to charge the system with refrigerant.

1. Charge liquid refrigerant into the liquid line of the No. 1 com-
pressor circuit, using the liquid line access valve. The
vacuum within the system will draw some of the required re-
frigerant into the system. If the pressure within the system
equalizes with the pressure in the charging cylinder before
the required charge has been drawn in, proceed to Step 2.

NOTE: On 10, 12.5, and 15 ton units, this charging proéess
must be repeated for compressor circuit No. 2.

2. If the system cannot be completely charged by liquid refrig-
erant entering the system liquid line as outlined in Step 1,
complete the process by charging gaseous refrigerant into
the suction line. However, at least part of the charge must be
in the system prior to starting the compressor. Proceed as
follows:

a. Close the liquid line valve on the manifold gauge set.

b. Connect the manifold gauge set to the suction and
discharge access valves (shown in Figure 9). The
manifold valves should be closed.

c. Turn the refrigerant drum upright so that gaseous refrig-
erant is drawn off the top.

d. Start the unit by following the procedures outlined in the
INITIAL START-UP section of this manual.

e. With the condensing unit operating, slowly open the
suction line valve on the manifold gauge set. The re-
mainder of the refrigerant will be drawn into the system.

CAUTION: Do not allow liquid refrigerant to enter the suc-
tion line. Excessive liquid will damage the compressor.

Checking Refrigerant Charge

Before taking measurements to determine if the system is cor-
rectly charged with refrigerant. verify that all other aspects of the
system operation are proper. The following conditions must be
checked and satisfied.

1. Check the evaporator and condenser fans to ensure that
they are rotating in the proper direction, that the fan blades
do not have dirt buildup. and that each fan is turning at the
proper RPM. Make sure that the evaporator fan RPM is cor-
rect for the airflow desired and for the external static pres-
sure being imposed by the duct system.

2. Make sure the evaporator air filters are clean.

3. Check the evaporator and condenser coils to ensure that
they are clean, that the fins are straight, and that there are no
obstructions to airflow.

4. Measure the suction line superheat and adjust the expan-
sion valve, if necessary. (Refer to “Measuring Superheat” in
the MAINTENANCE PROCEDURES section of this manu-
al.) The expansion valve superheat setting must be between
12 and 16 F.

Visually inspect the liquid line sight glass to see if clear liquid is
present. Bubbles in the liquid line sight glass indicate either low
refrigerant charge, excess liquid line pressure drop, or excess
liquid line heat gain.

CAUTION: A clear sight glass does NOT necessarily mean
the system has sufficient refrigerant.

After verifying that the system is operating properly, determine if
the refrigerant charge is correct. This is accomplished by check-
ing both system operating pressures and subcooling leaving the
condensing unit.

CAUTION: It is not sufficient to check only operating
pressures or only subcooling. Both must be in the accep-
table range in order to establish correct system charge.

Operating Pressures:

Measure the suction and discharge line pressures and com-
pare these readings with the normal operating pressures
listed in Figures 10-13 and Tables 4-6. Refer to “Operating
Pressures” in the MAINTENANCE PROCEDURES section
of this manual.

Subcooling:

Determine the system subcooling. (Refer to “Measuring Sub-
cooling” in the MAINTENANCE PROCEDURES section of this
manual.) If the system is properly charged, subcooling at the
liquid line access valve should be 14 to 19 F.

The system is low on refrigerant if: 1) the suction and discharge
pressures are lower than the normal operating pressures as
determined from Figures 10-13 and Tables 4-6 and 2) liquid
subcooling is low (less than 14-19 F on Dual Compressor Units
and less than 18-30 F on Single Compressor Units.

The system is overcharged with refrigerant if: 1) the suction and
discharge pressures are higher than normal operating pressures
and 2) liquid subcooling is high (greater than 14-19 F on Dual
Compressor Units and greater than 18-50 F on Single Compres-
sor Units.

CAUTION: If both the suction and discharge pressures are
low but subcooling is in the acceptable range, the system
has a problem other than a shortage of refrigerant. Do not
add refrigerant. Refer to the TROUBLESHOOTING section
of this manual.

Adding Refrigerant:

Use the suction line access valve to add refrigerant to a system
with a low charge, making sure that only refrigerant vapor enters
the suction line. Continue to add refrigerant until the subcooling is
between 14 and 19 F. At this point, the operating pressures
should be within the limits defined by Figures 1013 and
Tables 4-6.

Removing Refrigerant:

If the system is overcharged, some refrigerant must be removed
to lower the subcooling to the 14-19 F range. Refrigerant should
be discharged from the system slowly to keep oil loss at a mini-
mum. The liquid line access valve can be depressed to remove
refrigerant. However, refrigerant should not be discharged into
the atmosphere.

WARNING: DO NOT ALLOW REFRIGERANT TO COME IN
CONTACT WITH THE SKIN. IF THIS OCCURS, THE INJURY
SHOULD BE TREATED AS IF THE SKIN HAS BEEN FROST-
BITTEN OR FROZEN. SLOWLY WARM THE AFFECTED
AREA WITH LUKEWARM WATER.



SUCTION LINE
ACCESS VALVES

DISCHARGE LINE
ACCESS VALVES

Figure 9 - Compressor Suction and Discharge Access Valves

(Dual Compressor Unit Shown)

Operating Pressures

Operating pressure data can be used to determine if the system is
operating properly. System malfunctions — such as low airflow,
line restrictions, incorrect refrigerant charge, malfunctioning ex-
pansion valve, damaged compressor, and so on — will result in
pressure variations which are outside the normal range. If the
condensing unit and evaporator are checked individually, as de-
scribed below, the operating pressures can be used to determine
which side of the system (high side or low side) is malfunctioning.
In addition, the relationship of suction vs. discharge pressure, as
well as whether these pressures are higher or lower than ex-
pected, will provide valuable clues for determining the specific
problem(s).
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CAUTION: Operating pressure data, by itself, cannot be used
to accurately charge a system. Charging by weight is prefer-
red. If this is not feasible, a combination of operating
pressures and subcooling measurement is necessary to pro-
perly charge the system. Refer to “Checking Refrigerant
Charge” in the MAINTENANCE section of this manual.

Unfortunately, many application variables exist which affect oper-
ating pressures. These include indoor dry bulb and wet bulb tem-
perature, outside dry bulb temperature, suction line pressure
drop, and evaporator airflow. Since these variables can give mis-
leading results, it is not recommended that operating pressures
be used as the sole check of system operation. Further, the fol-
lowing conditions must be satisfied before checking system oper-
ating pressures.




1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove the jumpers
when the measurements are completed.

4. Do not take measurements if the system includes a low am-
bient damper and/or hot gas bypass.

Use the following procedure to check operating pressures.

Table 4 - Compressor Suction Pressures (psig)

1. Condensing Unit Performance:

a. Measure pressures (psig) at the suction and discharge
line access valves next to the compressor.

b. Measure the dry bulb air temperature (F) entering the
condenser coil. ]

c. If the outside ambient is between 65 and 105 F, enter
the appropriate graph in Figures 1013 at the
measured suction pressure and condenser ambient.
Read the corresponding discharge pressure.

d. The measured discharge pressure should be within +7
psi of the graph pressure. If the difference is greater
than +7 psi, the condensing unit performance is un-
acceptable. Refer to the TROUBLESHOOTING section
of this manual.

CONDENSER AMBIENT, F

65 75 85 95 105
CON- EVAP. WET BULB, F WET BULB, F WET BULB, F WET BULB, F WET BULB, F
DENSING EVAP- AIRFEOW 557" 465 72 -~ 57¢ 65 Bu72-. .57, .. 654727 6] "T85 72 57 65 72

UNIT ORATOR (SCFM)

" COMPRESSOR SUCTION PRESSURE (PSIG)

BTA120D BTE120B 4000 o9 =69 179 - 60 71758l 62 283 63 74 84 65 76..--86

BTA150D (2) BWEO90C 5000 59 69 79 61 712 B 62 73 83 64 75 85 66 Il = BY 1
BWV180B 5000 61 71 82 62 73 84 64 75 85 66 77 87 68 79 90 |

BTA180D (2) BWEO90C 6000 58 68 78 60 70 80 61 12 82 63 74 84 65 7686
BWV180B 6000 60 70 80 61 72 8 63 74 84 65

BTA180F BWV180B 6000 57 67 76 59 69; 78 61 71 81 63 73 83 65 75 86

NOTES:

1. Table only good for relative humidity of air entering evaporator greater than 40%.
2. Interpolation between wet bulb temperatures is allowable. Do not extrapolate outside range given.

2. Evaporator Performance:

a.

Measure the actual wet bulb temperature (F) of the air
entering the evaporator. Be sure to measure the mixed
air condition if outside air is being ducted in.

Find the correct combination of condensing unit
and evaporator in Table 4. Match the condenser
entering air temperature (measured in Step 1b) with
the evaporator wet bulb temperature (measured in
Step 2a) to determine the correct suction pressure.

Use Table 5 to correct the suction pressure (from
Table 4) for the line sizes used in your installation.

Use Table 6 to correct the suction pressure (from
Step 2c) for the airflow of your evaporator.

The measured suction pressure at the compressor
should be within +2 psi of the corrected pressure
from Tables 4-6. If not, improper system operation
is indicated. Refer to the TROUBLESHOOTING sec-
tion of this manual.

CAUTION: Table 4 is not accurate if the relative humidity of
evaporator entering air is less than 40%, or if an evaporator/
condensing unit combination other than those listed is used.
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Table 5 - Suction Pressure Correction for Line Size (PSI)

CONDENSING 7/8” O.D. SUCTION LINE LENGTH, FEET

76 86 66 il 88
UNIT 0* 25 50 75 100 125*
BTA120D +04 -10 -24 -36 -47 -5.8
BTA150D +06 -16 -36 -54 -69 -84
BTA180D +03 -25 -50 -71 -89 -106
CONDENSING 1-1/8” O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125*
BTA120D +0.4 0 -04 -08 -11 -15
BTA150D +0.6 0 -06 -12 -18 -23
BTA180D +03 -05 -13 -20 -27 -3.4
CONDENSING 1-3/8”” O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 126*
BTA120D +04 +03 +01 0 -02 -03
BTA150D +06 +04 +02 0 -03 -0.5
BTA180D +0.3 0 -02 -05 -08 -11
BTA180F -07 -17 -26 -34 -42 -4.9
CONDENSING 1-5/8”" O.D. SUCTION LINE LENGTH, FEET
UNIT 0* 25 50 75 100 125* 1
BTA180F +0.4 0 -04 -08 -12 -1.6

*0 and 125 feet provided for interpolation purposes only.

Table 6 - Suction Pressure Correction for Airflow (PSI)

COND. PERCENT OF RATED EVAPORATOR AIRFLOW
UNIT  -20% -15% -10% -5% 0% +5% +10% +15% +20%
BTA120D -28 -20 -13 -06 +06 +1.1 +16 +21
BTA150D -26 -19 -12 -06 +05 +10 +15 +19
BTA180D -26 -19 -12 -06 +05 +1.0 +14 +19
BTA180F -25 -18 -12 -06 +#05 +10 +14 +18

o|jo|o|o
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Figure 10 - BTA120D Operating Pressures




BTA150D

-

=

- -

gages boaiey Tu

(91Sd) 3HNSS3IHd IDHYYHOISIA HOSSIHAWOD

COMPRESSOR SUCTION PRESSURE (PSIG)

NOTE: PRESSURES GIVEN WITH ALL FANS OPERATING.

Figure 11 - BTA150D Operating Pressures



BTA180D

- H H-l
i A
ot L 1 T
R it
¥ gng o T4
i s1 RN
M.- uy ‘A# : _'W
i +
H L
i i
f L 111
A 2
El
e AE30: o0Bs 38353 5. BERRES I & i TR
Lt HY R R 1 A 1 H i
-e o - - - Il'l ‘.1. " . -
“HHTHH a2 1 HHHEN : Hi
S B 4 y o = + 1 . - ) 8
aags o ua HHT -
gigany HHHH L H ol T
HH HEH H Hi 3 ¢l H
J|.x.. -.l . desii H : - . .wn.i‘ i -riw
HHTTHH 5 H
idfen odids flaca gda 46 o8 KR igats \Rakadh ¥ i ! 1H|
- .44 - Jnl rm_.l‘ ‘A_ L . &
AN AR AORG ESESSRGTEE AR O e | i
e HH ap mas 5 Y "
SRS EEREESEATRIRAEN S CTEE S T BE: 3533 28 5t 383 103 2l
HEHH i HIH T TH HieH A HHAHH
ik FRATIISHE SRNRARERE IRNRR CHELS HHAH R
! L e 5
H ik
: HH.

(91Sd) 3HNSS3Hd IOHVHISIA HOSSIHAWOO

COMPRESSOR SUCTION PRESSURE (PSIG)

PRESSURES GIVEN WITH ALL FANS OPERATING.

NOTE

22

BTA180D Operating Pressures

Figure 12




COMPRESSOR SUCTION PRESSURE (PSIG)

PRESSURES GIVEN WITH ALL FANS OPERATING.
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Figure 13 - BTA180F Operating Pressures

23 BTA-M-3




Measuring Superheat

The “safe” setting range for suction gas superheat on Trane
equipment is 12 to 16 degrees at the evaporator. Settings within
this range will allow for measurement error. Superheats below 12
degrees can cause refrigerant flood back which could lead to seri-
ous compressor damage. Superheat readings above the 16
degree measurement reduce system efficiency. by reducing the
effective evaporator surface.

To determine suction gas superheat, the pressure at the outlet of
the evaporator must be measured and then converted to satur-
ated vapor temperature by using a Refrigerant-22 pressure/tem-
perature chart. The saturated vapor temperature can then be
subtracted from the actual suction temperature, which is mea-
sured on the suction line close to the expansion valve bulb. The
difference between the two temperatures is known as suction gas
superheat. On most Trane fan/coil units an access valve has
been provided close to the expansion valve bulb. To obtain an ac-
curate reading, this access valve must be utilized when deter-
mining suction gas superheat.

Instruments to Use:

1. The gauge used to measure suction pressure should be of
the best quality available. Gauges permanently installed on
the equipment should not be used. A good quality gauge ona
standard refrigerant manifold set is recommended.

2. To measure suction temperature, an electronic temperature
tester will be sufficient. Testers manufactured by Robinnaire,
Annie, and Thermal are among those available. Glass ther-
mometers do not have sufficient contact area to give accu-
rate readings.

Procedure:

In most cases it is desirable to use a single distributor
evaporator with the BTA condensing unit, thereby utilizing
one expansion valve. When the system has only one expan-
sion valve, the following procedure should be used for
measuring superheat.

1. Cut the suction line insulation to gain access to the suction
line. If armaflex is used, it is best to cut around the circum-
ference of the tubing.

2. Clean the line carefully and attach the electronic tem-
perature sensor. Black electrical tape works well when se-
curing the sensor of the temperature tester to the suction
line. (Make sure the sensor is making good contact with the
tube.)

3. Rejoin the armaflex and seal with plastic tape to prevent
sensor contact with ambient air.

NOTE: For measurement accuracy the temperature sensor
must be installed and insulated properly. Make sure the ar-
maflex extends at least six inches on both sides of the
sensor location. Seal both ends of the armaflex to keep am-
bient air from getting under the insulation and affecting the
temperature readings.

4. Install a pressure gauge to monitor suction pressure.

5. Operate the system for approximately 10 to 15 minutes to be
sure that the expansion valve has time to stabilize.

BTA-M-3
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6. To measure superheat, compare the saturated vapor
temperature of the refrigerant converted from the suc-
tion pressure reading (see Table 7) to the actual
temperature measured at the line by the electronic
tester. Proper suction superheat is 12 to 16 degrees.

EXAMPLE:
Suction Pressure = 66.0 psig
Suction Temperature = 52 F
Suction Pressure converted to Saturated Vapor Temperature
(from Table 11) = 38 F
Suction Superheat = (Actual Line Temp.) — (Saturated Vapor
Temp.)
= (52 F) — (38 F)
= 14F

If initial suction superheat readings fall below 12 degrees, the ad-
justing stem on the expansion valve should be adjusted clock-
wise to close the valve, limiting the flow of refrigerant to the evap-
orator and thus increasing superheat. Adjustment should be
made a half turn at a time. Conversely, if the initial suction super-
heat reading is greater than 16 degrees, the adjusting stemon the
expansion valve should be adjusted counterclockwise to open
the valve, increasing the flow of refrigerant to the evaporator and
thus decreasing superheat. Adjustments should be made until an
acceptable reading is obtained. The system should be allowed to
restabilize for 10 minutes after each adjustment.

Table 7 - Pressure/Temperature Conversions for
Calculating Suction Line Superheat

30 54.9
31 56.2
32 57.5
33 58.8
34 60.1
35 61.5
36 62.8
37 64.2
38 65.6
39 67.1
40 68.5
41 70.0
42 71.4
43 73.0
44 74.5
45 76.0
46 77.6
47 79.2
48 80.8
49 82.4
50 84.0




Measuring Subcooling

The following conditions must be satisfied before checking
subcooling.

1. The outdoor ambient temperature must be between 65 and
105 F. At ambient temperatures outside of this range, mean-
ingful operating pressures cannot be measured.

2. The relative humidity of the air entering the evaporator must
be above 40%. If it is less than 40%, meaningful operating
pressures cannot be measured.

3. The compressor must be operating on high speed.

4. All condenser fans must be operating. If necessary, jumper
the low ambient fan switches. Be sure to remove the jumpers
when the measurements are completed.

5. Do not take measurements if the system includes a low am-
bient damper and/or hot gas bypass.

The proper setting range for liquid subcooling is 18 to 30
F on BTA180F units. Determine the system subcooling as
follows:

1. Measure the liquid line pressure at the liquid line access
valve installed inside the condensing unit. Convert this pres-
sure reading to saturated temperature by using a Refrig-
erant-22 pressure/temperature chart (refer to Table 8).

2. Measure the actual liquid line temperature on the liquid line
close to the access valve. To ensure an accurate reading,
clean the line thoroughly where the electronic temperature
sensor will be attached. Glass thermometers do not have
sufficient contact area to give accurate readings. After secu-
ring the sensor to the line, wrap the sensor and line with insu-
lation to prevent contact with ambient air.

3. Determine the system subcooling by subtracting the actual
liquid line temperature (measured in Step 2) from the satur-
ated liquid temperature (calculated in Step 1).

4. If the system is properly charged, subcooling at the liquid
line access valve should be 18-30 F on BTA180F units and
14-19 F on BTA120D-BTA180D units.

Troubleshooting

The Troubleshooting Chart on the following pages is provided to
serve as an aid for identifying the cause of any system mal-
functions that may occur. The chartis divided into three columns::

— the “SYMPTOM" column describes the behavior the unit is
exhibiting;

— the “PROBABLE CAUSE" column identifies possible sources
of malfunction;

— the “RECOMMENDED ACTION" column indicates the pro-
cedures required to correct the malfunction.

If operating difficulties are encountered, make the following pre-
liminary checks before referring to the Troubleshooting Chart:

[0 Check the thermostat to ensure that it is properly set, re-
ceiving control power, and “making/breaking” on a call for
heating or cooling.

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

Check the filters to make sure they are positioned properly,
and free of dirt and debris.
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Table 8 - Pressure/Temperature Conversion for Calculating
Liquid Line Subcooling

SATURATED PRESSURE USING
70 121.4
75 132.2
80 143.6
85 155.7
90 168.4
95 181.8

100 195.9
105 210.8
110 226.4
115 2427
120 259.9
125 277.9
130 296.8
135 316.6
140 337.2
145 358.9
150 3815

Table 9 - Maximum Allowable Amps

Allowable** | Max. Allowable Amps

Condensing Electrical Voltage | Matched |Oversized*
Unit Characteristics Range Evap. Evap.

BTA120D300 | 208-230/60/3 187-253 24 —
BTA120D400 460/60/3 416-506 11 —
BTA120DWO00| 575/60/3 520-635 9 —
BTA150D300 | 208-230/60/3 187-253 —— 30
BTA150D400 460/60/3 416-506 —— 13
BTA150DWO00| 575/60/3 520-635 —_ 1
BTA180D300 | 208-230/60/3 187-253 31 36
BTA180D400 460/60/3 416-506 14 16
BTA180DWO00| 575/60/3 520-635 11 13
BTA180F300 | 208-230/60/3 187-253 66 67
BTA180F400 460/60/3 416-506 33 34
BTA180FW00 575/60/3 520-635 27 27

“Evaporator one size larger than condensing unit
“*Allowable voltage range at the unit terminal block

After completing the checks listed above, inspect the system for
other obvious causes of trouble such as broken fan belts, a
clogged condenser coil, or restricted air ducts. If everything ap-
pears to be in order, but the unit still fails to operate properly, refer
to the appropriate section of the Troubleshooting Chart.

NOTE: The Troubleshooting Chart which follows is provided
solely as a guide for determining the cause of mechanical failure
or malfunction. When mechanical problems do occur, Trane rec-
ommends that trained service personnel be contacted to help
ensure proper diagnosis and repair of the unit.

WARNING: OPEN THE UNIT DISCONNECT SWITCH AND
LOCK IT IN THAT POSITION TO PREVENT ACCIDENTAL
START-UP. NEVER OPEN AN ACCESS PANEL TO INSPECT
OR SERVICE THE UNIT WITHOUT FIRST OPENING THE
DISCONNECT SWITCH. FAILURE TO DO SO MAY RESULT
IN INJURY OR DEATH FROM ELECTRICAL SHOCK OR
CONTACT WITH MOVING PARTS.
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TROUBLESHOOTING CHART

A. Compressor does not start, and does . No power to unit. . Check for the following:
not hum. Condenser fans do not
operate.

a. Disconnect switch open.

b. Fuses blown.

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

a. Defective thermostat.

b. Broken or improper control wiring.
c. Blown control power fuse.

. Anti-recycle timer has not timed . Wait at least five minutes for the anti-
out (if installed). recycle timer to time out.

. Compressor motor protection . Check motor windings for open
module cut out. circuit after allowing cool-down time.

Refer to Symptom F, “Compressor

motor protection module cut out”.

. Unit locked out by reset relay. . Check for the following:

a. Excessive discharge pressure.
Refer to Symptom L, “Discharge
pressure too high”.

b. Defective high pressure control.

c. Low suction pressure. Refer to
Symptom |, “Suction pressure
too low”.

d. Defective low pressure control.

e. Defective reset relay contacts.

AA. Compressor does not start, and does 1. Compressor contactor will not 1. Check for the following:
not hum. Condenser fans operate. close.
a. Defective compressor contactor.

b. Improper wiring.

2. Defective compressor. 2. Replace faulty compressor.
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B. Compressor hums, but will not start. 1. Low voltage at the compressor. 1. Check for the following:

‘ a. A single blown fuse.
b. Low line voltage.

c. Defective compressor contactor.

d. Loose wiring connections.

2. Defective compressor. 2. Check for the following:

a. Open motor winding.

b. Excessive amp draw on all

phases.
C. Compressor fails to switch to high 1. No call for second stage of 1. Check for the following:
speed. cooling.
a. Setpoint too low.
b. Defective thermostat.
c. Broken or improper control wiring.
2. Compressor contactor will not 2. Same as AA-1.
close.
3. Defective compressor. 3. Same as AA-2.
D. Compressor short cycles. 1. Intermittent contact in control 1. Check for the following:
circuit.
a. Defective relay contacts.
' b. Loose wiring connections.

2. Poor thermostat placement. 2. Refer to “Thermostat Installation” in
the ELECTRICAL WIRING section of
this manual.

3. Defective anti-recycle timer. 3. Replace compressor motor

protection module.
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E. Compressor runs continuously.

. Unit undersized for load (cannot

maintain space temperature).

. Compressor fails to switch to high

speed.

3. Thermostat setpoint too low.

. Defective thermostat or control

wiring_(conditioned space too
cold).

. Welded contacts on compressor

contactor.

. Leaky valves in compressor

(indicated by operation at
abnormally low discharge and
high suction pressures).

. Shortage of refrigerant (indicated

by reduced capacity coupled with
high superheat, low subcooling,
and low suction pressure).

. Check for cause of excessive load.
. Refer to Symptom C.

. Readjust thermostat.

. Replace thermostat. Replace or

repair control wiring.

. Repair or replace contactor.

. Replace compressor.

. Find and repair refrigerant leak.

Recharge system.

F. Compressor motor protection
module cut out.

. Excessive load on evaporator

(indicated by high supply air
temperature).

. Lack of motor cooling (indicated

by excessive superheat).

. Improper voltage at compressor.

. Internal parts of compressor

damaged.

. Check for the following:

a. Excessive airflow.

b. High return air temperature.

. Check for the following:

a. Improper expansion valve setting.
b. Faulty expansion valve.

c. Restriction in liquid line.

. Check for the following:

a. Low or unbalanced line voltage.
b. Loose power wiring.

c. Defective compressor contactor.

. Replace compressor.

G. Compressor is noisy.

. Internal parts of compressor

damaged or broken (compressor
knocks).

. Liquid floodback (indicated by

abnormally cold suction line).

. Liquid refrigerant in the

compressor at start-up (indicated
by an abnormally cold
compressor shell).

. Replace compressor.

. Check and adjust superheat.

. Replace crankcase heater.
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H. System short of capacity.

. Low refrigerant charge (indicated

by low subcooling and high
superheat).

. Clogged filter drier (indicated by

temperature change in refrigerant
line through drier).

. Incorrect thermostatic expansion

valve setting.

. Expansion valve stuck or
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