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CGAC-C25K CGAC-C50K
CGAC-C30K 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 bookiet 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 0DFGPW

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

Digits 1,2 Digit 9 Digit 14
Unit Model Compressor 1.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 Type Digit 10 6 = 6-Step (50 and 60-Ton)
A = Air-Cooled Condensing Design Sequence S = Special
Digit 4 Digit 11
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
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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

eneral
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:

CaAC-C20K ... L., 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

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.

[ 1 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.

[ 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

Evaporator Nameplate

The Model K compressor nameplate shown The evaporator nameplate is mounted on
in Figure 3, is mounted on the
compressor lower housing.

Figure 3
'{‘ypical Model K Compressor

ameplate and Nameplate Location

Typical
Compressor
Nameplate

Electrical
Characteristics

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.

Model No.

Serial No.

Utilization
Range

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 54501-7599 Made in USA.

X38570095-01

X39570095-01

Art Mo.
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 5
CGAC Rigged for Lifting

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.

Lifting 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

8'-0"
Spreader Bar

—
—
— —

Lifting
Bracket




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
this_time.

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
turing the isolator levelling bolt

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

5. If proper isolator clearance cannot
be obtained by tumning 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, be 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 Sprin
Isolato? v
To
Vie%v
Side
View
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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 ethylene 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

Valved
Pressure Gauge

Vibration
Eliminator

Thermometer

Water Gate Valve
Strainer

— o
Lo 3 ~—

Viprgtion Thermometer
Eliminator Balancing

Valve Gate Valve

Art No.
RF/CG-5000

Figure 8
Evaporator Drain for Typical
CGAC Units

Evaporator
Drain
Connection

Art No.
RF/CG-2724

CGAC-IN-4 12




Heat Tape Installaton

Install heat tape on all external water
piping that may be exposed to freezing
temperatures. Be sure to use heat tape
that is recommended for low-temperature
applications; it should be rated at
110/120 volts, thermostatically

controlled, and dissipate 7 watts per
linear foot.

Heat tape selection should be based on
the lowest expected ambient temperature
~including any wind chill factor. For
heat tapes not automatically (i.e.,
thermostatically) controlled, install an
accessory thermostat.

Figure 9
Typical Insulated Heat Ta

Installation (Spiralled App?l?:atlon)

Refer to Tables 1 and 2 for typical heat
tape characteristics.

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

1. Wrap the heat tape around the pipe
or apply it straight along the pipe

(Tables 1 and 2) as necessary to provide
the required protection.

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

3. Place the thermostat tightly

against — and parallel to - the water
pipe; then tape it into place at both
ends. Be sure to install the thermostat
on the most exposed (i.e., coldest)
portion of the pipe.

Pipe Strap
Power Leads
Friction Tape
Heat Tape
Thermostat

Fiberglass

13

4. Wrap the pipe with weatherproof
tape. On vertical pipe runs, start the
wrap at the bottom and work up as
shown in Figure 8. Be sure to overlap
the tape so that it will shed moisture.

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

Caution: To prevent heat
tape failure, frozen pipes
and other unit damage, do
not install fiberglass
insulation under outer pipe
wrap if non-thermostatic
heat tape is used.

If freezing is a potential problem, all
exposed piping, pumps and other
components must be protected with heat
tape and insulation.

Waterproof Tape

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

12" 12" 12° g

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 -1§

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

Straight:
Heat Tape Req.

A per Linear Ft.
of Pipe

12" 12“ 12" 12" 12"

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

Spiralled:
Heat Tape Req.

per Linear Ft. 26" 31" 35" 47" 54"
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
Supﬁly 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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Figure 11

Typical Field Wiring Diagram for

CGAC-C40K, C50K and

60K
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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 co?per
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.




l Figure 12

Installation of Optional
Setpoint Reset Sensors

o+ 1
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Table 3
Recommended Wire Sizes for
Installation of Optional Setpoint Reset

22 Awg 30 Feet 60 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
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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

I 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.

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.
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Figure 14 Remote Potentiomet
Setpoint Reset from Single emo(s(iae oNoetne 11°)me .
or Multiple Indoor Zone Sensors

&
g

e)n § To 1TB3 in
>
Control Panel

v

&

1-Zone Circuit

Remote Potentiometer
(See Note 1)

See Note 2
2 g O
>\ Zone 1 Zone 3
<D n (3)
To 1TB3 in
Zone 2 Zone 4
:D T2 :: Ta Control Panel
4-Zone Averaging Reset Circuit ot
Notes: Remote Potentiometer
(See Note 1)
1. Remote setpoint potentiometer required See Note 2 o
to permit adjustment of reset control Tonacl TonB & 2T g
point. (Use only with indoor zone )1 () 1s (3 17
sensors; do not use with outdoor air g > >
sensors. ) Zone 2 | Zone 5 | Zone 8
) T2 () 15 (%) T8 To 1TB3 in
. 2. A1l thermostats wired in series-parallel . b3 > Control Panel
configuration. Zone 3 _L Zone 6 Zone 9
:D (%) T :D 19

9-Zone Averaging Reset Circuit

CGAC-IN-4




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

[ ] 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.

[ 1 Make evaporator water connections.

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

[ ] Install 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 terminal
connections to avoid corrosion
or overheating.

Power Supply Wiring

[ 1 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.

[ 1 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

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

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

[ ] 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
turning 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.

[ ] 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.
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Figure 15
Typical Liquid Line Component
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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
= 226 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 MNo.
RF-CG-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.




Figure 19
Evaporator Water Pressure Drop Chart
for CGAC-C20K thru C60K Units
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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 _.

[ ] 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 refr ?erant
valves are open before
starting the unit.

[ ] 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.

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

[ ] 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 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 gauges when
r'?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 proﬁterIY charged although
the si glass is clear. Also
consider superheat, subcooling
and operating pressures.



Figure 20

Location of Optional Operatin
Pressure Gauges (Typical Dua
Compressor Unit)
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Figure 22

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

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

[ ] 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
refrigerant shortage exists.
Adding refrigerant, will result
in overcharging.

CGAC-IN-4

0i1 Level
Sight Glass

High

Normal
Low

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

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

[ 1 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.

[ ] 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".

[ ] 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.

0i1 Charging
Valve

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 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.



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 (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 turning 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). Tuming the unit—
off by switching the unit service switch
(1841) 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
V\{itll":tm 3 minutes of compressor
start.

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.
Tumn to Operate for normal compressor
operation. Turn 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.

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
(78). 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.

CGAC-IN-4
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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 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.

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

- 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
1o 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
Tﬂcal Component Locations for
CGAC-C20K, C25K and C30K Units
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Component Legend (Outside Control Panel)
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Figure 26

ical Component Locations for
AC-C40K, C50K and C60K Units

Component Legend (Outside Control Panel)
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RED —d6 8 p—110A 1K4 | Compressor 2 Contactor
24AE FROM —qT 1| cp—1168 1K5  |Compressor 1 PWS Contactor
220V BEHR2 4RT1 LA p—set 1K8 | Compressor 2 PWS Contactor
382 CAN —dqP2 . 1K | Fan Motor 481 Contactor
COMPRESSOR WHT ——dP1 : 394 1K8 Fan Motor 482 Contactor
ACROSS THE LINE START 1314 —ds o i e 1K | Fan Motor 483 Contactor
1524 —d4 LAP 1K11 | Fan Motor 484 Contactor
d (8 b 1K12 | Fan Motor 485 Contactor
18 3 : ::: 1K13 | Fan Motor 4B6Contactor
e A [ 3 =P K16 | Ckt 1 Reset Relay
1854 —q1 LA p—107a K17 | Ckt 2 Reset Relay
) INSET 8 1K18 | Ckt 1 Cooling Relay
1K19 | Ckt 2 Cooling Relay
w2 ] 3 ¢ |lam i s 1K20 | Circuit 1 Fan Relay
i 2260 1K22 | Circult 2 Fan Relay
100" 205 1p—247A 15
m ‘- ’u ! &- 1K45 | Pump Down Relay
OR 22¢U :u.o——3 ” 268,61 1R1 Transient Suppressor
42F " 2 2414 1R2 Low Temperature Resistor
lﬂl——-; L—IIA ”.——3 g—-—ﬂk 181 Unit-Mounted Disconnect Switch
302811 38258 38253 wa {] 1783 A 9 A N 185 | Compressor 1 Service Switch
—BLK 156 Compressor 2 Service Switch
124 1A M4A 1 [ aeo 1542 1543 e | savis gtici
—WHT 1542 | Ckt 1 Fan Temperature Control
§ ] 1843 | Ckt 2 Fan Temperature Control
m Control Power (115V) Transtormer
1T15 | 24V Transtormer
1414 1TB1 | Une Power Terminal Block
1 1 24AE - 1474 WIRES FROM TEMPERATURE (4RT1) 1783 | Term. Strip: MUAA & Setpt. Reset
anz U PRESSURE SwiTenEs_ (36154 & 38388} . T84 | Terminal Strip
=2 1TBS | Terminal Strip
COMPRESSOR 4; 1TB7 | Term. Strip: System Interconn.
PART WINDING START l‘( w Compressor 1 Current Overload
-mu FROM MOT GAS BY-PASS(4L9 & 4L10} 1U2 | Compressor 2 Current Overioad
WIRES FROM LIGUID LINE SOLENOIDI4L2) W12 | Microprocessor Chiler Control
W13 | Auwdliary Relay Module
WIRES FROM LIGUID LINE SOLENOIDIALY) N0 | Squpment Ground Connectiorns

~
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Figure 27
Chiller Control

Auxiliary Relay (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

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 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

ﬂU 1 2? Com?onents
odule )

nd

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: 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.

Diagnostic
LED Label

Compressor 1

LED's

Compressor 2
LED's

Art No.
RF/CG-2727

If the desired leaving fluid setpoint or
design A T setpoint cannot be selected
due to the low water temperature limit
(385 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 28

Chiller Control LED Operational
Functions
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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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‘ . Use with Applicable
"Service Data" Sheets
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

-

Models

CGAC-C20K CGAC-C40K
' CGAC-C25K CGAC-C50K

CGAC-C30K 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, installing contractors,
and service engineers to define the
operation, components and options for
any specific unit.

CGAC-C601-KANGGG6 0 DFGPW

12 3 4 56,7 8

Digits 1,2
Unit Model
CG = Cold Generator

Digit 3
Unit Tg
A = Air-Cooled Condensing

Digit 4
Development Sequence
Digits 5

Nominal Capaclty
C20 = 20 Tons

C25 = 25 Tons

C30 = 30 Tons

C40 = 40 Tons

C50 = 50 Tons

C60 = 60 Tons

Digit 8

Electrical and Start
Characteristics

1 = 460/60/3 PW
2 = 575/60/3 PW
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

9 10 11 12 13 14 15 16.etc.

Digit 13
Condenser
B= 20 Ton
C = 25 Ton
D = 30 Ton
E = 40 Ton
F = 50 Ton
G = 60 Ton
S = Special

Digit 14

Unloading Steps

2 = 2-Step (20-Ton Only)

3 = 3-Step (25 and 30-Ton)
4 = 4-Step (40 Ton Only)

6 = 6-Step (50 and 60-Ton)
S = Special

Digit 15
Approval Agency
0 = None

2=UL

3 = CSA

S = Special

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
= 20 Ton
C= 25 Ton
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 caretully.

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.
CGAL-CA0K ........ 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.

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
thi; 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 i 2

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 corner 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

CGAC-C20K, C25K, C30K
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Figure 3
Typical Model K Compressor
ameplate and Nameplate Location

Mode! No.

Serial No.

=3

Typical
' Compressor Electrical Utilization LR Amps
Nameplate Characteristics Range

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 —
3,645,220 —4,100,934 — 4,382,749

The Trane Company. La Crosse W1 54601-7599 Made in US.A. X39570095-01

X39570095-01

Nameplate
Location

Art Mo.
RF/CG-2736

Figure 4
Evaporator Nameplate Location

Nameplate
(Under Insulation)

Art No.
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 tuming the compres-

sor_service switch (185, 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
(1541) 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
v:it:mtln 3 minutes of compressor
start.

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. If 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-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 5
Unit Operating Panel for Typical
CGAC Unit with Single Model K

Compressor
Unit
Operating
‘ Panel
l, Reset
Relay
(1K16)
{ Chiller
3 ©= Control
Fuse (1F10)
Unit Service
Switch (1541)
. Compressor
(.;* Motor Protector
Fuse (1F2)
Compressor
b_: Service Switch
(1S5)
Control
Circuit @
Fuse (1F1)
‘ 4401-0974D
Figure 6 g
Unit O arating Panel for Typical
CGAC Unit with Dual Model K
Compressors
Unit Unit
Operating Control
Panel Panel
Circuit 1 Control
Reset Relay Circuit
(1K16) Fuse (1F1) ~ ’
f Chiller . W
‘ ©= Control
3 Fuse (1F10
D K (1F10)
Unit Service
Switch (1S41)
. . Compressor 1 7
Motor Protector
Fuse (1F2) — I l:’ |:|
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CGAC-M-4

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.
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Figure 8
Typical Compressor 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.

[ ] 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
r: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.

[ 1 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".

[ ] Measure system subcooling. Refer
to “System Subcooling".

[ 1 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
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.

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

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

[ ] 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.

[ ] 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.




Figure 11
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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.

0il1 Level
Sight Glass

High N
Normal ' V=
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
arc:topen betore 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
tuming 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 No.
RF-(G-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
e m 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, turn 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 1S1 (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
HiBg‘,h Pressure Switches (2B1S2,
3B2S3)

The high pressure switches (2B1S2 and
3B2S3), 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
turning 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. [f 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, 4L.2) are deenergized.

To restart the compressor, correct the
malfunction that caused the safety contol
to cut out and tumn 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. If
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.
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Fi
i
Cc

gure 16

b R

soc 185A
340

22¢7

20'RT1  2B1S4 28182

@@@GQ@@Q

ical Component Locations for
C-C20K, C25K and C30K Units

1KS, 1DL1 ANO ASSOCIATED WIRING ARE US!
ONLY WITH PART WINDING START cownnm UNITS,

m'.ll!ﬂ 483 ANO ASSOCIATED 'Illlﬂ
ARE USED ONLY ON 23 AND 30 TON UNITS.

OPTIONAL LOW TEMPERATURE CONTROL RESISTOR.

CONDENSER FAN MOTORS

24A0

201HR1
224

281

COMPRESSOR
ACROSS THE LINE START

2B1RTY

28154 28152

SA 8A 9A

2440

281HR1 151
224

1181
281

COMPRESSOR
PART WINGING START

INSET B
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104—— 1474

20— 141A
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ONLY ON HOT GAS BYPASS OPTION
WIRES 24AH ANO 25E ARE USED ON ACROSS THE LINE ONLY. |
TOGLE SWITCHES ARE VIEWED FACING THE FRONT OF THE
UNIT WITH KEYWAY SLOT R
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Component Legend (Outside Control Panel)
3036 AT 3026
281 Compressor 1 e ]
2B1HR1 Compressor 1 Crankcase Heater 302 b A 05 0t
281L3/281L5| Compressor 1 Unioader Solenolds 38
281RT1 Compressor 1 Winding Sensor
28152 Ckt 1 High Pressure Switch
28154 Ckt 1 Low Pressure Switch 1 1 g 3 3 “ \ 3
481 Fan Motor 1 - Circult 1
prds i Motoe 2 - Goik § L W2 H3 1 W2 M He Wl W2 u&) He
483 Fan Motor 3 - Circuit 1 230v 80V
4 Ckt 1 Uiquid Line Solenoid Valve
a9 Ckt 1 Hot Gas Bypass Solenoid Valve INSET A
4RT1 Leaving Chilled Water Sensing Bulb TRANSFORMER CONNECT IONS
€
b
< I 1414 138P w12
WARNING ¥ 156A— d GAN o L
DISCONNECT ELECTRICAL POWER > 0L7 1A oth 2 8 p——108A
SOURCE TO PREVENT INJURY OR e T~ c p——116A
DEATH FROM ELECTRICAL SHOCK 1 A p—a7¢
100 [ 114a—q 14 o
149A (B
CAUTION 1474 7E B UShOn==aq 13 iy AdE)
Use copper conductors only CABLE GROUND Dre—dqdn C p——a7¥
to prevent equipment damage - F 1854 98— 11 b
e | 1 T w13 soc—d 10 —
sres PR EEEERE T e Iz 8 p—38a
2[Efalsls] | | [5 o
"11 Afs[s l I'l I s7c—to18 TRo-+—1094,8 s
BEEE! | [A p——106A
Control Panel Legend XA E H g A 017 TRO——112A,8 BLK 7
3 £ 018 So+——181A RED—q & O3
10L1 | Compressor 1 PWS Time Delay E>
10L7 | Thermal Time Delay 150A—+013 FRoM — 97T cp
1F1 | Control Circult Fuse 130¢ —t0 14 404+——1824 AT __d 1y Ab
1F2 | Compressor 1 Mtr Protector Fuse e
1F4,56{ Fuse, Condenser Fan Motor 481,23 o1 omN——qPr2 b
1F10 | 24V Power Supply Fuse 012 WHT ——d Pt i
1K3 | Compressor 1 Contactor 4
1K5 | Compressor 1 PWS Contactor h s s Ab
1K7 | Fan Motor 481 Contactor 010 Jo——153A 152A—d 4 =
18 Fan Motor 482 Contactor o
19 | Fan Motor 483 Contactor 404,08 —T00 204—1sa In=—g? p
1K16 | Ckt 1 Reset Relay 1380—+o8 L 154A—d 2 c Fﬁ
1K18 | Ckt 1 Coocling Relay o7 1554 —q 1 Ap
1K20 | Circult 1 Fan Relay =
1K45 | Pump Down Relay o6
R Transient Suppressor
1R2 Low Temperature Resistor
15 Unit-Mounted Disconnect Switch
185 Compressor 1 Service Switch 1K4S
1541 | Unit Service Switch 1A 24 3 8 2 3 24AF
1542 | Ckt 1 Fan Temperature Control 24K e e A
m Control Power (115V) Transformer A ——0 1 2
s | 3ov e G |1 2 ] P Al
1T81 | Une Power Terminal Block 3 7 |
1TB3 | Term. Strip: MUAA & Setpt. Reset 140€ 24AG 1478 < : l
1TB4 | Terminal Strip 258 ;g:i 116A
1785 | Terminal Strip L l l L 1 1 25¢c
1TB7 | Term. Strip: System Interconn. i.;. 120
w1 Compressor 1 Current Overioad o3 'Y o3 so
1012 | Microprocessor Chiller Control I b 34E
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Figure 17

T

ical Component Locations for

CGAC-C40K, C50K and C60K Units

NOTES:
281 Compressor 1
] ks, 1K8 10L1, 10L2 AND ASSOCIATED WIRING ARE USEQ 28B1HR1  |Compressor 1 Crankcase Heater
WitH PART WINDING START COMPRESSOR UNITS, G | B 1 Unloader
) (2] 1%9.1%13, 1K20, 1K22,483,488 AND ASSOCIATED WIRING AANTY COmpressor 1 WIN Seneor
281L5 ARE USED ONLY ‘ON 50 mé 60 TON UNITS. T4 't Y 't ™2 28182 Compressor 1 High Pressure Switch
> 28154 Compressor 1 Low Pressure Switch
3] OPTIONAL LOW TEMPERATURE CONTROL RESISTOR. 382 e 3
4018 | 4038 4048 | 4068  su7c | 409C
o0’ 5o~ FTesA 4028 4058 408 382HR2 Compressor 2 Crankcase Heater
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_‘O‘RF ZZUY ONLY ON FIOT GAS BYPASS OPTION 3B2RT1 Compressor 2 Winding Sensor
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LINE ONLY. <_T_| 38285 Compressor 2 Low Pressure Switch
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&l UNIT WITH KEYWAY SLOT RIGHT s s 482 Fan Motor 2 - Circuit 1
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A TAAD =, ot 3| 49 Ckt 1 Hot Gas Bypass Solenold Valve
22A—o0] 281HRY | a0 Ckt 2 Hot Gas Bypass Solenoid Valve
281 4RT1 Leaving Chilled Water Sensing Bulb
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el
S ) O S
" 1K18
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34F 22CT c 89 22c2 220A
a 90
281RT1 208154 28152 LLE
153 —0 1 S P (Continued on
6A SA 8A 9A 7 04— 24048 4 )
SSAC TIMER IS _SHOWN next page,
8 o-+— 1380 If SYRACUSE 1S USED SEE
g 3 8 9 154A —10 2
9 01— 140A.8
| 7
T T Ry 3. 100-{— 230C -
| | |— Control Panel ¢
A 7A 2::2—0— 28141 110+ 250A 1K20 10L2 G Legend
281 T 120 o3 6o Jo——241A 10L1 | Compressor 1 PWS Time Delay
130 o— 34€ 10L2 | Compressor 2 PWS Time Delay
PART WINDING START e DS AT e W L 1o—t—247a 1017 | Thermal Time Delay
p— 3284.8¢ 1F1 | Control Circuit Fuse
150~ 150A it | 74 3 1F2 Compressor 1 Mtr Protector Fuse
1F3 Compressor 2 Mtr Protector Fuse
= b g w3 1F4,5,6|Fuse, Condenser Fan Motor 481,2,3
T 170-1— 35C > & 1F4 Fuse, Condenser Fan iotor 481
112A,8 —10 03 60
180-— 47¢ b— 426 ! 1Fs Fuse, Condenser Fan Motor 482
109A,8 —OTR 02 so4— 3i1c 1F8 Fuse, Condenser Fan Motor 483
190-— 33¢ [ ? 1F7 | Fuse, Condenser Fan Motor 481
1F8 Fuse, Condenser Fan Motor 482
)B7L> jui2 28 49 vl 1F9 Fuse, Condenser Fan Motor 483
SKIELDED 156A —GRD — - 1F10 | 24V Power Supply Fuse
2652500° | 00" | 265A CABLE wm —dwr 5P B 1474 13 | Compressor 1 Contactor
s b g22c L 1128 —q R e 0N K& | Compressor 2 Contactor
‘G-‘»R, %%g: 1144 —d 14 LA p—47€ 1K5 | Compressor 1 PWS Contactor
114A.8 d13 '—.' b 3IA 1: (F:om:usov‘: PWS Contactor
382RT1 38255 38253 1148 —d12 2 | €. b——a7F :na F:: u::: us; gx::
125 1A 98 qn LA. P 1K Fan Motor 483 Contactor
90c.0 =——q10 ® b— 38 1K11 | Fan Motor 4B4 Contactor
%h\ » 518 —d9 sle pey 1K12 | Fan Motor 485 Contactor
3 2 8 9 8 » b— 1064 1K13 | Fan Motor 4B6Contactor
3 5 BLK 7 = 1K16 | Ckt 1 Reset Relay
ED —d6 8 p—110A K17 | Ckt 2 Reset Relay
i . B 1l cb—1168 1K18 | Ckt 1 Cooling Relay
104 24AE 288HR2 A~ i S abliiae K19 | Ckt 2 Cooling Relay
302 2y - p2 - 1K20 | Circuit 1 Fan Relay
.t . 8 p—39A 1K22 | Circuit 2 Fan Relay
COMPRESSOR ! 2 | c p—ssF 1KeS | Pump Down Relay
ACROSS THE LINE START 1514 —4q3 ab R1 | Transient Suppressor
1524 —q4 - 1R2 | Low Temperature Resistor
1534 —d3 8 p—40A 151 | Unit-Mounted Disconnect Switch
154A —q2 3| cp—48C 185 Compressor 1 Service Switch
1554 —d 1t A p——107A 156 Compressor 2 Service Switch
(e] = — 1541 | Unit Service Switch
wSET 1542 | Ckt 1 Fan Temperature Control
2 4 we 1] 1543 | Ckt 2 Fan Temperature Control
N 265A 518 226P 4 1542 1543 1M1 |Control Power (115V) Transformer
$oc 2300 | 500 |285A 1p——247A ) x 1T15 | 24V Transformer
3 5 2 1TB1 | Line Power Terminal Block
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O Faom 420 2 2414 s e o :::_‘ro ot R e 1TB3 | Term. Strip: MUAA & Setpt. Reset
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12 114 14A 18A Ll S | [ ° Gl e s 1U1 | Compressor 1 Current Overioad
2—RED 102 | Compressor 2 Current Overioad
l l 3 —WHT 1012 | Microprocessor Chiller Control
3 2 8 9 4 GRN 1U13 | Auxliary Relay Module
' 2 GND Equipment Ground Connections
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Component Legend (Outside Control Panel)
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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 1S6 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 vaive (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 return 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 Module (1U13)

Auxiliary
Relay Module
(1u13)

Leaving Fluid
Setpoint Dial

Design /AT
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 fluid setpoint as set on the
chiller control (Figure 19).

“IU12 Components and

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 below 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

Solenoid
s 1
Top View Side View e
Setpoint
Adjustnent Adjustrent
Screw
Solenoid -
Assembly KU RN HL Connecting

Tube

e o |

|

Valve Valve
Qutlet Inlet

Valve Connecting
Outlet Tube Inlet *Turn screw clockwise (In) to increase valve setpoint
and counterclockwise (out) to decrease setpoint.
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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
pro.blem 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 if operating pressures and sight

-glass conditions seem to indicate

refrigerant shortage, measure system
superheat and system subcooling. Refer
to "System Superheat" and "System
Subcooling".

[ 1 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.

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

[ 1 Measure and record system

subcooling. Refer to "System
Subcooling".

3

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

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

Annual Maintenance

[ ] Perform all weekly and monthly
maintenance procedures.

[ 1 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 1f 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-line water
strainers.

[ ] Clean and repaint any corroded
surface.

[ 1 Check low ambient dampers for
proper operation.

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

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

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
C

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 (l.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. If 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

il

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

ﬁ:rr[l:lﬁ:« Water Outlet

T ——> To Evaporator

=

Shutoff
Valves

Circulating
Pump

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:

[ 1 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

[ ] 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
insgect or service the unit
without first opening all dis-
connect switches.

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 line solenoid valve stuck open.

Repair or replace solenoid valve.

Compressor noisy. Discharge pres-
sure too lTow. 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.

s

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 low temperature control (freeze-
stat) setpoint.

Allow leaving 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 low 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 Tow ambient damper kit.

Suction pressure too low due to in-
operative liquid line 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 knocks. Too frequent
starting and stopping.

Internal compressor damage.

Repair or replace compressor.

Excessively cold suction line 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/replace sol-
enoid valve.

Compressor short-cycling.

TEV sticking or partially blocked.

Repair or replace TEV.

0i1 foaming in compressor. Leaving

TEV adjusted incorrectly.

Check and adjust superheat.

chilled water temperature too high
‘ or too low.

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

Excessively cold suction line due
to liquid floodback to compressor.

TEV overfeeding.

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-
Ty,

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 load.

Reduce Toad. 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 liquid 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.

Insufficient oil charge.

Add oil to proper system charge.

0i1 level too low.
‘ 0i1 level gradually drops.

Plugged liquid 1ine 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 olaen 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 supply voltage does not fall

within the acceptable range, check for a
defective fuse or 24 VAC transformer.
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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 sequence
given. Any step completed out
of sequence will require a re-
start of the entire test.

9. Tum 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 turn, 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. Turn 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

5.6+1 F Comp. 1 - No. 2
8.8+1 F Comp. 1 - No. 3
12041 F Comp. 2 - No. 1
152+1 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 retumed 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 tum, 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 properly, 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
"Compressor 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 turn off.

If 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.

4

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
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

0OF 3109.7 Ohms

If the resistance measured across the
sensor leads does not correspond to the
actual leaving water temperature, replace
the sensor.
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OPERATOR'’S MAINTENANCE LOG (1)

0ok Ook OokK
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O ok 0ok 0ok O DRY 0ok 0O DRY
OLow OLow 00 BUBBLES OWET [0 BUBBLES OWET
Ook 0ok 0ok ODRY 0ok ODRY
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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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fied; electric coil table updated.

B- Size nomenclature changed; unit leveling instructions added; unit dimensions for Models E and H; dimension correction to
duct; filter access panel drawing revised; drain line pitch note added.
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MODEL NUMBER DESCRIPTION

Trane products are identified by a multiple character model number that precisely identifies a particular type of unit.
‘ An explanation of the multiple character number is shown below. It will enable the owner or Service Engineer to
define operation, components and accessories.

it
. UNIT SIZE

MODEL TYPE

A - Vertical Concealed

B - Vertical Cabinet

C - Horizontal Concealed
D - Horizontal Cabinet

E - Horizontal Recessed

H - Vertical Recessed

K - Low Vertical Concealed
L - Low Vertical Cabinet

OUTLET
Vertical
1 - Integral Top Girille
2 - Quadrifuser Top Grille
3 - Top Duct Collar
Horizontal
1 - Integral Front Grille
2 - Quadrifuser Front Grille
3 - Front Duct Collar
Low Vertical
1 - Integral Top Grille
2 - Quadrifuser Top Girille
3 - Top Duct Collar

02
03
04
06
08
10
12

AUXILIARY COIL TYPE
0 - None

E - Electric

L - Water

MAIN COIL TYPE
A - Standard Water
D - High Temperature Rise Water

INLET
Vertical
2 - Return Air Toe Space
3 - 0 to 25% Fresh Air Back
5 -0 to 100% Fresh Air Back-
Mixing Base
Horizontal
1 - Integral Back Grille
2 - Exposed Fan
4 - Back Duct Collar
6 - Integral Bottom Girille
Low Vertical
2 - Return Air Toe Space
3 - 0 to 25% Fresh Air Back

NOTE: All High-Capacity Fan-Coil units will have an “H” as the last character (i.e. B25AL04H).
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GENERAL INFORMATION

UniTrane® Fan-Coil units are room air conditioners designed for  To determine specific options, refer to the unit model number and
cooling and heating load capabilities of 200 to 1400 cfm. Horizon-  the Model Number Description given here. The sales order will ‘

tal models, in concealed, recessed, or cabinet installations, are  further identify unit details and accessories.
suspended from the uppermost ceiling by installer-supplied
threaded rods or lag screws. Vertical floor units are also available
in concealed, recessed or cabinet models. Low Vertical floor units
are concealed or cabinet models that can be installed under low
windows or other wall obstructions. Fan-Coil units which are equipped with any steam applications
are considered “special.” The installer is responsible for the
piping connections for these units.

An Installation Checklist is given at the end of the Installation sec-
tion of this manual. Complete the checks after installation is ac-
complished to ensure proper and safe operation of the unit.

Basic unit components, as shown in Figure 1, consist of a water
coil, an auxiliary water or electric coil, flat filters, a condensate
drain pan, one or two fans, and a fan motor. A variety of motor
controls, valve packages and other options are available for spe-

cial units.
AIRFLOW
colL

DISCHARGE

GRILLE OUTSIDE
END PANEL
?}L%
| INSIDE END

FAN | PANEL '

G .,_M'. i

|
|
|
i

FAN HOUSING S

oy

L

AUXILIARY
DRAIN PAN

END BASE

FRONT PANEL

FIGURE 1 - Typical UniTrane Components (Vertical Cabinet Model Shown)




INSTALLATION

RECEIVING AND HANDLING

UniTrane® Fan-Coil units are packaged in individual cartons for

‘ maximum protection during shipment, as well as for easy han-
dling and storage on the job site. Tagging information is provided
on each carton to properly locate the unit in the floor plan.

To protect against loss from in-transit damage, complete the fol-
lowing upon receipt of the units:

L

Inspect individual pieces of the shipment before accepting it.
Check for rattles, bent corners on cartons or other visible in-
dications of shipping damage.

If a carton has apparent damage, open it immediately and
inspect the contents before accepting the unit. Do not refuse
the shipment. Make specific notations concerning the
damage on the freight bill. Check the unit casing, fan rota-
tion, coils, condensate pan, factory-wired conduit, filters and
all options or accessories.

. Inspect the unit for concealed damage before it is stored and

as soon as possible after delivery. Concealed damage
must be reported to the delivering carrier within 15 days.
Do not move damaged material from the receiving location if
possible. It is the receiver’s responsibility to provide reason-
able evidence that concealed damage was not incurred after
delivery.

If concealed damage is discovered, stop unpacking the ship-
ment. Retain all internal packing, cartons and crates. Take
photos of the damaged material if possible.

Notify the carrier’s terminal of damage immediately by phone
and mail if any damage is found. Request an immediate joint
inspection of the damage by the carrier and consignee.

. Notify the Trane sales representative of the damage and ar-

range for repair. Do not repair the unit, however, until
damage is inspected by the carrier’s representative.

Refer to the Installation Considerations in this manual before set-
ting the unit in place. For approximate shipping weights, see
Table 1.

INSTALLATION CONSIDERATIONS

For proper installation and operation, check each of the following
before mounting the units:

TABLE 1 - Approximate Shipping Weights (Pounds)

. Allow adequate space for the unit and free air or service

clearances. See Figures 2 through 14 for unit dimensions.
For specific unit dimensions, refer to the sales submittals.
For servicing and routine maintenance, leave the area clear
around the front panels, end panels and toe space in accord-
ance with local or national electric codes. Provide removable
panels in the ceiling for horizontal units. See Table 2 for grille
minimum free air areas.

. Before installing any unit, make sure proper allowances

have been made at each unit location for piping and elec-
trical connections. Refer to the sales submittals.

. Check that the floor is strong enough to support unit weights,

as given in Table 1. For ceiling units, adequate support rods
must be supplied by the installer.

. All units must be mounted level. For vertical or low vertical

floor units, prepare the floor to be level before mounting. Use
threaded rods to level ceiling-suspended units.

. Set unit level by checking the casing. Do not use coils or

drain pan for checking level as they are pitched as shipped to
provide proper drainage.

. The Trane Company (and the industry in general) recom-

mends a condensate connection line pitch of 1” drop per
foot.

. Before installing a concealed or recessed unit, be sure the

opening is the correct size. For recessed units, the front
panel must attach properly to the unit and conceal the wall
opening. Generally, the recess opening should be 2 inches
less than the overall width and height of the front panel. Refer
to specific submittals for dimensions.

. The installation of Model C32-U units (horizontal concealed,

with duct collar outlet and exposed fan inlet) must meet the
requirements of N.F.P.A. Standard 90A or 90B with regard to
the use of concealed ceiling spaces as return air plenums.

. Normal painting practice dictates that the surface should be

free of oil, grease and dirt and should be scuff sanded prior to
painting.

If latex paints are to be used, an intermediate alkyd primer
coat must be used for best adhesion after proper preparation
of the surface. In lieu of the intermediate alkyd primer coat,
other surface preparation methods for latex paint such as
liquid sandpaper or hand sanding results in good adhesion in
some cases. This is true only when a high grade latex paint is
used.

TABLE 2 - Grille Free Air Area Minimums (Square Inches)

02 65 55 02 65 62 102 82 56 50
03 80 65 03 82 87 144 115 78 73
04 95 80 04 94 99 164 132 100 95
06 115 100 06 129 138 226 182 133 129
08 185 125 08 187 226 306 285 — —
10 215 150 10 235 283 396 356 — —
12 235 170 12 283 339 488 428 — —

NOTE: ARI capacities are obtained with grille free areas in this table.
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1 287/16"| 20"[20"5/16" | 19"/16” | 17" | 19'5/16" | 19%"

03 1 367/16"( 28" [ 28'5/16" [271/16" [ 25" | 2775/16"| 273"

04 2 407/16"[32"[3215/16" 317116 [ 297 | 3175/16" | 313"

06 2 527/16"| 44" | 4315/16" [4311/16" | 41" | 4315/1¢” [ 43%"
TOP DUCT COLLAR caaTon.
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100% FRESH AIR BACK 8% OR 7 O.D. COPPER TUBE
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E F.A. OPENING BACK

¢ RA. OPENING FRONT |

FIGURE 2 - Unit Dimensions for Model A (Vertical Concealed) Units, 02 to 06 Sizes

08 2 572" | 462" | 45%." | 46%” 39" 4%" | 48%"

10 2 69%2" | 58%" | 572" | 58%" 487%" 5%" | 60%"

12 2 811" | 70%:" | 69%2" | 70%" 58%" 6%" | 72%2"
A

B BASIC UNIT
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£ F E F.A. OPENING BACK I"—
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3IxE F.A.
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Y%
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' OPENING

g

Y%

FIGURE 3 - Unit Dimensions for Model A (Vertical Concealed) Units, 08 to 12 Sizes
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02 1 311 | 20" | 19%” | 177 | 19'%46” | 19%”
03 1 391" | 28" | 25%" | 25" | 27'%he" | 27%" P
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INLET 5 OR 1'* NOM. PLASTIC PIPE 1%
FIGURE 4 - Unit Dimensions for Model B (Vertical Cablnet) Units, 02 to 06 Sizes
08 2 60" | 4612" | 473%" | 48%2" | 46%" 39" 878" 121"
10 2 72" | 581" | 593" | 60%2" | 58%" 487" 10" 131"
12 2 84" | 70" | 70%” | 72V2" | 703" 58%" 11" 148"
| A &l
5% B BASIC UNIT 8% - 11—
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|
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BACI(;:‘/F._[
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2
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FIGURE 5 - Unit Dimensions for Model B (Vertical Cabinet) Units, 08 to 12 Sizes
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02 1 25%" 23" 18%” 20%" 20" 1
03 1 33%” 31” 26%" 28%" 28"
04 2 37" 35" 30%” 32%" 32"
06 2 49'%" 47" 42%” 443" 44"
s
gL;fn REMOVAL )
BOTTOM ACCESS PANEL

CLAMP %

DRAIN CONNECTION.

FOR OPTIONAL BOTTOM DUCT
COLLAR (7'5/16 xE)CONTRACTOR

2071

4. BACK DUCT COLLAR

MUST REMOVE BOTTOM
ACCESS PANEL AND CUT
LENGTH OF PANEL ON

BREAK LINE.
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TOP VIEW

A
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DRAIN CONNECTION
FOR 7/3 O.D. TUBE
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MUREG-UMDMMMMC(WW)UHMMNSW
08 2 462" | 45V
10 2 582" | 57V."
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———C 2216
BASIC UNIT 14 8 Vi —

1%
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FIGURE 7 - Unit Dimensions for Model C32 (Horizontal Concealed) Units, 08 to 12 Sizes




08 2 462" | 45%2" | 48%" | 45" 47%"
10 2 5812" | 67%2" | 60%” | 57" 59%"
12 2 70%" | 69%2" | 72%" | 69" 71%"

4-% DIA. MTG. HOLES

\ QUTSIDE DUCT
| 2451 |

BASIC UNIT

OUTSIDE DUCT

E K OUTSIDE DUCT Ya
DRAIN CONNECTION J
%4 O.D. OPTIONAL
FOR 73 O.D. TUBE SECONDARY DRAIN I::.;I"EERN ;\Icaslss Plzl::l

FIGURE 8 - Unit Dimensions for Model C34 (Horizontal Concealed with Inlet Plenum) 08 to 12 Sizes
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FIGURE 9 - Unit Dimensions for Model D (Horizontal Cabinet) Size 02 to 06
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FIGURE 10 - Unit Dimensions for Model D (Horizontal Cabinet) Units, 08 to 12 Sizes
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FIGURE 11 - Unit Dimensions for Model E (Horizontal Recessed) Sizes 02-06
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‘ FIGURE 12 - Unit Dimensions for Model H (Vertical Recessed) Sizes 02-06
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02 1 918" |5207 [ 119" |- 15%% |1 19%5/16” 319/32" | 22'1/1¢”
03 1 391" | 28" | 27" | 15%2" | 27'5he¢" 7'932" | 30"/16”
04 2 472" | 36" | 35" [ 31" | 35'54¢” 3%7/32" | 38'1/16”
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FIGURE 13 - Unit Dimensions for Model K (Low Vertical Concealed) Units, 02 to 06 Sizes
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FIGURE 14 - Unit Dimensions for Model L (Low Vertical Cabinet) Units, 02 to 06 Sizes
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MOUNTING
VERTICAL AND LOW VERTICAL UNITS

All floor models are attached to the wall with the brackets provid-
ed, through the mounting holes in the rear of the unit. Mounting
fasteners are to be supplied by the installer.

NOTE: Before installing the vertical recessed unit (Model H),
check the recess opening to be sure that the front panel will
attach properly to the unit and will conceal the wall opening. The
recess opening should be two inches less than the overall width
and height of the front panel.

Toinstall vertical and low vertical models, complete the following:

1. For unit sizes 08 to 12, mark and prepare the mounting holes
in the wall. For unit sizes 02 to 06, install the mounting
bracket that is supplied with the unit, as shown in Figure 15.
NOTE: The mounting bracket is found attached to the inside
end panel either above or below the auxiliary drain pan. The
bracket anchoring bolts should be selected according to wall
construction and supplied by the installer.

Set the unit in place on the mounting bracket.

Remove the unit front panel. For cabinet models, the front

panel will drop forward after it has been pulled upward ap-

proximately 1/2-inch. For the recessed unit, loosen two

Allenhead screws before lifting the panel up. On concealed

units, the panel is removed by loosening the sheet metal

Screws.

. Remove the unit end panel. For cabinet unit sizes 02 to 06,
release the two screws on the front edge of the panel and
slide it forward. For cabinet unit sizes 08 to 12, remove the
four screws and lift off panel. All other vertical units have
open end pockets.

. Level the unit casing and attach the unit to the wall (08 to 12
unit sizes).

. Remove the shipping brace from under the fan board and
place the filter, if ordered, in the filter channel.

. Complete piping and wiring to the unit, as instructed in the
next sections of this manual. Always replace the unit front
and end panels before starting the unit.

CAUTION: Failure to replace the end panels and filters
before starting the unit may result in equipment damage
due to motor overload and dirty coils.

HORIZONTAL UNITS
Horizontal units are designed to be suspended from the ceiling on
threaded rods or lag screws furnished by the installer. Holes are

WALL
BACK OF UNIT

WALL BRACKET
W/2" DIA. HOLE

LAG SCREW AND
WASHER BY OTHERS

FIGURE 15 - Mounting Bracket Installation
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provided at the top of the unit. The ceiling opening must be large
enough for the unit installation.

NOTE: When installing Model C32-U units, the requirements of
NFPA Standard 90A or 90B must be followed, regarding the use
of concealed ceiling spaces as return air plenums.

To install a horizontal model, complete the following:

1. On cabinet models 02-06, remove the shipping screw
through the access hole and in the top panel, as shown in
Figure 9. Lower the hinged bottom panel by turning the Alle-
nhead locks at the front edge of the bottom panel.

. Install the suspension rods or suspension device, as fur-

nished by the installer.

Hoist the unit into position. See Table 1 for unit weights.

. Level the unit on its casing and tighten the mounting bolts or
lag screws.

. If supplied, remove the shipping brace from under the fan

board and install the air filter (optional).

Complete piping and wiring connections, as given in this

manual. Replace all unit panels before starting the unit.

CAUTION: Failure to replace end panels and filters
before starting the unit may result in equipment damage
due to motor overload and dirty coils.

DUCT CONNECTIONS

The Trane Company recommends 24 gauge galvanized sheet
metal duct to be supplied by the installer. Duct collars are pro-
vided at the unit air outlet of all concealed and recessed units,
except for horizontal concealed sizes 02-06 as shown in Figure 6.
A duct connection is provided for the 02-06 horizontal concealed
units. See Figure 16 for horizontal unit duct dimensions and con-
figuration. To attach, slip the duct into the unit and fasten the duct
and unit flange together with screws.

To use the optional bottom duct connection on horizontal units,
remove the bottom access panel and cut it along the break as
shown in Figure 17. Re-install the panel piece A on the bottom of
the unit. Remove the filter and attach ductwork at the new duct
location. Install the access panel piece B on the back duct collar
and attach securely. Use holes provided.

NOTE: The original filter cannot be used when the bottom duct
connection is used on horizontal units. A special filter arrange-
ment must be provided by the installer.

A
611/1¢”
AIRFLOW
UNIT SIZE| A
SIDE VIEW DETAIL 02 182
03 26
it o
v, 45 DEGREE v
/a"IL?\ BREAK DIMENSIONS - IN.

FIGURE 16 - Duct Dimensions and Configuration
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FIGURE 17 - Filter Access Panel Removal

PIPING
COIL CONNECTIONS

Before connecting pipes to the piping package, remove the valve
support shipping brackets in the end pocket. To complete piping
connections, open the stop valves and attach the piping package
to the coil, with any necessary accessories. Coil connection sizes
are given in Tables 3 and 4. See Figures 18, 19 and 20 for coil
connection locations. Refer to sales submittals for specific con-
nection locations.

NOTE: When special piping packages are furnished on Horizon-
tal Cabinet Models D and E, knockouts may not match up with
the piping connections.

CAUTION: Failure to open the stop valves before brazing or
soldering to the coil may result in damage to the valve seats.

NOTE: The valve stem packing may require tightening.

CAUTION: Remove the auxiliary drain pan from both horizon-
tal and vertical 02 to 06 units before soldering. Failure to do
so may result in damage to the plastic pan from dripping
solder or from excessive temperature.

If desired, steam may be used in auxiliary water coils in horizontal
and low vertical units of 02 to 06 size. To prevent water hammer,
do not use a modulating steam supply with single-row coils. In
order to obtain rated capacity, proper condensate removal, and to
avoid freeze-up when using atmospheric pressure return, make
sure that the following conditions are met:

1. Entering steam pressure to the coil should not be less than 2
psig.

2. Entering air temperature to the coil should be above 32 F.

3. Coil should be installed with the tubes level - not pitched.

CONDENSATE DRAIN CONNECTIONS

The neoprene drain connection will accept a 7/8-inch OD copper
tube. Insert the tube into the drain connection for 2-7/8 inches.
Attach a 5/8-inch OD copper tube to the safety drain, if provided.
Hose clamps must be provided by the installer. The supply and
return piping should not interfere with the auxiliary condensate
drain pan. Auxiliary drain pan should be installed as shown in
Figure 22.
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TABLE 3 - Coil Connection Sizes for Vertical
and Low Vertical Models (Inches)

VERTICAL MODELS

02-06 AO |12” Water 1 % O.D.

08-12 AO [10'2" Water 2 7 O.D.

02-06 DO |12” Water 2 % O.D.
High Temp. Rise

08-12 DO [12” Water 2 7 O.D.
High Temp. Rise

02-06 L 9" Auxiliary 1 ¥2 O.D.
Hot Water

08-12 L |10” Auxiliary H Y2 O.D.
Hot Water

02-06 AO [7V2” Water 2 5 O.D.

02-06 L |3%" Auxiliary 1 12 0.D.
Hot Water

* 0.D. dimension of tubes to be connected to UniTrane coil.
TABLE 4 - Coil Connection Sizes for Horizontal Models (Inches)

% 0D.

02-06 AO |7'2" Water

08-12 AO |9” Water 2 7 O.D.

02-06 DO |7v2" Water 2 5 O.D.
High Temp. Rise

08-12 DO |9” Water 3 7% O.D.
High Temp. Rise

02-06 L [6%5" Auxiliary 1 %2 O.D.
Hot Water

08-12 L [635" Auxiliary 1 ¥2 O.D.
Hot Water

* 0.D. dimension of tubes to be connected to UniTrane coil.

CAUTION: Insertion of a condensate line larger than speci-
fied above may result in damage to the drain connector. In-
sertion of a condensate line smaller than specified may result
in leakage.




TYPE AO COIL- MODEL C
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TYPE DO COIL—- MODEL C

<
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l RETURN i I— : RETURN by
-
SIZES 02 TO 06 SIZES 02 TO 06
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K \-.l }—— 5 ——' |_ %"
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b
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FIGURE 18 - Coil Connection Locations for Horizontal Models (C, D, E)
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RETURN
SUPPLY

132

AO 5%" 232" 22%" 4%"
DO 6%" 227" 22" 478"
AO 206" 18%” 10”
DO 207" 19%” | 10%2”
TYPE AO AND DO COILS TYPE L COIL WHEN USED WITH TYPE DO OR AO COIL
MODELS A AND B MODEL H MODELS A AND B MODEL H

FIGURE 19 - Coil Connection Locations for Vertical Models (A, B, H)

TYPE AO COIL TYPE L COIL WHEN USED

WITH TYPE AO COIL

RETURN

FIGURE 20 - Coil Connection Locations for Low Vertical Models
(K,L)

AUTOMATIC CHANGEOVER THERMOSTAT

To install the optional Automatic Changeover Thermostat, locate
the thermostat on the supply runout as shown in Figure 21. For
use with a two-way valve, install the bulb on the supply line within
12 inches of the riser. For use with a three-way valve, install the
bulb on either side of the supply line stop valve. The two types of
bulbs and their installations are shown in Figure 21.

COIL FREEZE PROTECTION

Care should be taken with all systems to prevent coil freeze-up
during winter operation when cold outdoor air is brought directly
to the fan-coil unit. This can usually be accomplished by inter-
locking an automatic outdoor air damper with the fan-motor
switch. The air damper must close when the switch is in the OFF
position. Entering air temperature should be above 32 F.
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RETURN 3

SUPPLY colL
ap——
=121

| INSTALL THERMOSTAT
I\ WITHIN 12" OF RISER
| SRISER

THREE-WAY VALVE

RETURE

SUPPLY

COIL

INSTALL AT EITHER ARROW

~ SADDLE TYPE STAT (CLIP ON)

FIGURE 21 - Automatic Changeover Thermostat Installation




WIRING

WARNING: DISCONNECT ELECTRICAL POWER SOURCE
AND SECURE IN THAT POSITION BEFORE SERVICING THE
UNIT. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK.

CAUTION: Use only copper conductors for wiring con-
nections. Unit terminals are not designed to accept other
types of wiring. Aluminum or other conductors may cause
overheating and unit damage.

TABLE 5 - Junction Box Location for Electric Connections

For wiring and installation, refer to the wiring diagrams supplied
with the unit inside the control box cover for specific connections
and connection requirements. Supply voltage connections are
made at the junction box in the unit end pocket or in the com-
bination motor control/junction box. (The bottom end pocket is
open.) Wiring connections to a remote thermostat or fan motor
switch must also be made at this box. All internal wiring is com-
plete to this point. Refer to Table 5 for junction box location. See
Table 6 for electric coil characteristics. Some electric coil units will

require separate power leads for the coil and fan motor control
circuits.

02-06 Vertical X
02-06 Horizontal W/O Electric Heat
- 2-Pipe Electric Piping Package X
- 4-Pipe Electric Piping Package X
- Pneumatic Piping Package X
- Without Piping Package X
02-06 Horizontal W/Electric Heat X
02-06 Low Vertical W/Auxiliary Coil X
02-06 Low Vertical W/O Auxiliary Coil X
08-12 Vertical X
08-12 Horizontal X

NOTE:
Electric junction box is furnished by Trane unless otherwise specified.

TABLE 6 - Electric Coil Data

02 3.4

— 3.6 o 55 % i

3 3 1.0 8.3 —
6 3 2.5 8.6 o 12.0 10.4 9.0 7.0 6.0 3.0
3 3 1.5 5.1 12.5 -— — 5.4 -_ - —_
6 3 3.75 | 12.8 —_ 18.0 15.6 13.5 104 9.0 4.5
3 3 2.0 6.8 16.6 — — 7.2 - —_ —
6 3 50 . 17 = 24.0 20.8 18.0 13.9 12.0 6.0
3 3 24 8.2 20.0 — - — — —_ —_
3 3 3.0 | 102 - —_ —_ 10.8 - S —_
6 3 75 | 25.6 -_ 36.0 31.2 27.0 20.8 18.0 9.0
08 3 3 40 | 137 — - 16.7 14.4 a Ji 15 9.7 4.8
10 3 3 5.0 "1 173 -_ —_ 20.8 18.1 139 12.0 6.0
12 3 3 6.0 | 204 - _ - 21.7 16.7 - 12
3 3 54 | 184 - - 22,5 — —_ 13.0 -
NOTE:

Electric Heating Coils are not available as standard with the following units:

- Low Vertical Units.

- 08 to 12 size Horizontal Cabinet units with quadrifuser grilles.
- 08 to 12 size units with type D coils.

- 02 to 06 size high KW units with type D coils.
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INSTALLATION CHECKLIST

The following checklist is provided as an abbreviated guide to the
detailed installation procedures given in this manual. This list
should be used by the installing contractor to ensure that all nec-
essary procedures have been completed. For more complete in-
formation, refer to the appropriate sections in this manual.

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ROTATING EQUIPMENT TO STOP BEFORE SERVICING THE
UNIT. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTAN-
GLEMENT IN MOVING PARTS.

1. Units are checked for shipping damage.

2. Unit location is prepared for weight, level, service
access and cutouts.

3. Unit is mounted securely to the floor and wall or ceiling
support rods.

4. Unit casing is level.

5. Drain line has a drain line pitch of 1” drop per foot.

B 0,85

6. Ductwork connections are complete.

7. Valve shipping brackets are removed.

8. Coil connections are complete.

9. Condensate drain pan connections are complete.

0. Automatic Changeover Thermostat is installed
(optional).

11. Coil freeze protection is provided.

12. Electrical supply power is connected according to wiring

diagrams provided on the unit.

o0 oOOoOood

CAUTION: Use of conductors other than copper may
result in overheating and damage to the unit.

O 18.

Start-Up preparation is complete and unit is in the
proper operating mode.
[ 14. Owner-operator is instructed on unit operation.

RETAIN THIS INSTALLATION/MAINTENANCE MANUAL
WITH THE UNIT FOR FUTURE REFERENCE.

START-UP

PREPARATION

Before starting the unit, complete the following checks:

| e

L)z 2,
] k.2 3.

Make sure the valve support shipping brackets are
removed.

Check that the unit is level on the casing.

Ensure that the auxiliary drain pan pitches toward the
drain lip from all directions. Piping must not touch the
auxiliary drain pan or force it out of position.

On horizontal units of 02 to 06 size, check that the drain
pan liner insulation fits into the 1/4-inch wide groove
under the auxiliary drain pan lip. See Figure 22.
Secure all electrical connections at their terminals.
Ensure that all filters and unit panels are in place.

O 4.

e 5
T .6

OPERATION

Fan-Coil UniTrane® operation is controlled by a motor speed
switch, a thermostat, and a summer-winter switch (optional). Ver-
tical units have unit or wall-mounted controls. Horizontal unit con-
trols are wall-mounted.

AUXILIARY

DRAIN PAN

}/— LIP

INSULATION

MOUNTING
FLANGE

R

DRAIN PAN

FIGURE 22- Auxiliary Drain Pan on Horizontal Units of 02
to 06 Size

The motor speed switch controls the fan and is one of two types.
The switch labeled OFF-HI-MED-LOW provides additional cool-
ing by turning the switch to a higher speed. The switch type la-
beled MAN-OFF-AUTO provides continuous operation in the
MANUAL position and operates only to meet the thermostat set-
point in the AUTO position.

Unit-mounted thermostats are labeled COOL-WARM and should
be adjusted on the range according to the arrows on the knob.
Wall-mounted thermostats usually have a dial to select an ap-
proximate temperature.

The optional summer-winter switch may be manual or automatic.
The manual switch is labeled SUMMER-WINTER or HEAT-
COOL. The automatic type of changeover switch is an integral
part of the control circuit which reverses the thermostat action in
accordance with water temperature changes.

On units with electric heat, the coil contactors are interlocked with
the motor speed switch, so electric heat is possible only when the
fan is in operation. The electric heat operating circuit includes a
high temperature cut-out switch with automatic reset. When coil
temperature exceeds the setpoint of the cut-out (210 F), the heat-
ing coil will de-energize and the fan will continue to run. The con-
trol circuit may also include a fan override thermostat to provide
fan operation to cool the heating coil after manual shutoff.

Care should be taken with all systems to prevent coil freeze-up
during winter operation, when cold outdoor air is brought directly
to the fan-coil unit. On single-coil units, this can usually be accom-
plished by interlocking an automatic outdoor air damper with the
fan-motor switch. The air damper should close when the switch is
in the OFF position. On two-coil units, the heating coil should be in
the preheat position and the automatic damper operator inter-
locked with the fan switch.
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MAINTENANCE

PERIODIC MAINTENANCE CHECKLIST

The following checklist is provided as a recommended mainte-
nance schedule. Detailed instructions for specific maintenance
procedures are given after the checklist.

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALL ROTATING EQUIPMENT TO STOP BEFORE SERVICING
THE UNIT. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTAN-
GLEMENT IN MOVING PARTS.

EVERY MONTH

[ 1. Inspectthe unit air filters. Clean or replace clogged filter
element.

[ 2. Check the primary and auxiliary drain pans to be sure
that they are clean and free to carry the flow of condens-
ate through the drain line.

EVERY SIX MONTHS
O 1. Oil the fan motor.
EVERY YEAR

[0 1. Inspect the unit casing for chips or corrosion. Clean or
repair to protect unit protection.

[J 2. Inspect the fan wheel and housing for damage. Rotate
the fan wheel manually to be sure no obstructions block
its movement.

[J 8. Inspect the coil fins for excessive dirt or damage.
Remove dirt and straighten fins.

[0 4. Clean and tighten all electrical connections.

MAINTENANCE PROCEDURES

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALL ROTATING EQUIPMENT TO STOP BEFORE SERVICING
THE UNIT. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTAN-
GLEMENT IN MOVING PARTS.

FILTERS

Change or clean air filters at least twice a year. Filters will require
more frequent care under high load conditions or dirty air. A
clogged air filter reduces airflow, causing the high temperature
cutout on electric heat units to shutoff the unit.

Table 7 lists filter sizes. Filters are available in 1/2-inch or 1-inch
widths. Disposable, permanent (cleanable), or replaceable

media filters are acceptable for all units. To replace disposable
filters, remove filter from the unit and dispose of entire filter and
frame. Replace with new filter in the proper direction. To replace
filters with replaceable media, remove the filter and frame from
the unit, replace media in the frame, and re-install the filter frame
facing the proper direction.

To clean permanent filters, remove the filter and wash it in water
to remove dust, dirt and lint. Then wash the filter with a mild alkali
solution to remove the old filter oil. Rinse in clean, hot water and
allow to dry. Recoat both sides of the filter with Air Maze Filter
Kote W or an equivalent, using immersion or a spray gun. Allow to
drain and dry thoroughly before re-installing the filter.

TABLE 7 - Filter Sizes (Inches)

02 197 x 8% 19%2x 8
03 277 x 8Ya 272 x 8
04 317% x 8% 35%2x 8
06 437 x 8% 472x 8
08 45% x 11 —
10 57% x 11 =
12 69% x 11 —_—
DRAIN PANS

The primary and auxiliary drains should be cleaned to allow con-
densate flow. On 02 to 06 horizontal units, ensure that the drain
pan liner insulation fits into the 1/4-inch groove provided for it
under the auxiliary drain pan lip, as in Figure 22. To remove the
auxiliary drain pan from vertical 02 to 06 units, first slide the pan
up, then pull it away from the unit.

CAUTION: Failure to proceed with caution when removing
the auxiliary drain pan may result in damage to the unit by
breaking the pan’s plastic mounting tabs.

MOTOR OIL

Bearing oilers are provided on the fan motor. It is recommended
that motors be oiled twice a year with six to eight drops of SAE
Number 10 non-detergent oil.

CAUTION: Do not operate the fan motor without the air filter
or front panel in place. Excessive air handled by the fan may
cause equipment damage due to motor overload.
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REPAIR

FAN BOARD REMOVAL

When servicing fans or motor, follow these procedures to remove
the fan board.

WARNING: DISCONNECT ELECTRICAL POWER AND ALLOW
ALL ROTATING EQUIPMENT TO STOP BEFORE SERVICING
THE UNIT. FAILURE TO DO SO MAY RESULT IN PERSONAL
INJURY OR DEATH FROM ELECTRICAL SHOCK OR ENTAN-
GLEMENT IN MOVING PARTS.

VERTICAL MODELS

1. Remove the front access panel.

2. Disconnect the motor lead quick-connect plug at the junction
box in the end pocket.

3. Pullthe lower half of the red plastic drain tube from the upper
half (02-06 only).

4. Remove the fan board mounting screws.

5. Lower the front edge of the fan board assembly about two
inches and pull assembly out of the unit.

HORIZONTAL UNITS

[C] Open the bottom panel on recessed and cabinet models
(Model ‘E’ sizes 02-06, Model ‘D’ — all sizes).

[J C32 Models
1. Disconnect the motor wiring at the control box.
2. Remove fan board mounting screws.
3. Remove fan board assembly through the bottom of unit.

[J C34 Models
1. Disconnect motor wiring at control box.
2. Remove bottom access panel.
3. Remove fan board mounting screws.
4. Remove fan board assembly through the bottom of
access opening.

PRINTED BY PRODUCTION SERVICES — LA CROSSE

MOTOR REPLACEMENT

The special motor in the 02 to 06 size fan-coil units cannot be re-
paired or rewound. If the motor fails, order a replacement from
The Trane Company. Use the unit serial number and unit size
when ordering a new motor.

With the fan board assembly pulled out of the unit, motor replace-
ment procedure will be evident upon inspection of the assembly.
For most units, the clips which hold the fan housing together must
be removed in order to get at the fan wheel-to-motor shaft allen
screws. Fan housing-to-fan board mounting clips and screws
should be removed. All clips may be reused for reassembly. Be
careful not to spring them out of shape when removing.

When reassembling, make sure the fan wheel is centered in the
fan housing and not rubbing on either side.

NOTE: Controls such as thermostats may be repaired locally;
repair should be supervised by the control manufacturer's
representative.

TP/DJL
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WALL-FIN COMPONENTS

For proper wall-fin installation, the components should be Figures 1 and 2 identify the components used in a typical
installed in the sequence outlined in this manual. Note that  wall-fin installation. Detail drawings of mounting locations
some items are optional and may not be required for each are shown on page 3.

specific job.

INSIDE CORNER

MOUNTING STRIP

ENCLOSURE
EXTENSION
(RIGHT-HAND)

6-INCH 12-INCH
ACCESS PANEL ACCESS PANEL

ELEMENT OUTSIDE

CORNER

ENCLOSURE EXTENSION

END PANEL (LEFT-HAND)
(LEFT-HAND)

FIGURE 1 - Exterior Component Identification

CHALK LINE FOR
ALIGNING AND ATTACHING
MOUNTING STRIP

FORMED CHANNEL
FOR ATTACHING

ENCLOSURES
ENCLOSURE

BRACKET
DAMPER STOP CLIP

MOUNTING
STRIP

ENCLOSURE
GROOVE

FORMED CHANNEL
FOR HANGING
ENCLOSURE BRACKET

NYLON ELEMENT ELEMENT
CRADLE GUIDE CRADLE

FIGURE 2 - Interior Component Identification
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S-Enclosure

=

Detail A~ '

25he"”
LAG SCREW
(BY OTHERS)

BACK PANEL
WHEN ORDERED

TA-Enclosure

Detail D

ki
|

3"

T

- 29"

N

256"
LAG SCREW
(BY OTHERS)

74omus

BACK PANEL
WHEN ORDERED

Enclosure Bracket

Detail C

SLOTS FOR
ELEMENT
AND PIPE
SUPPORTS

LAG BOLT

HOLE

Panel to panel connection showing slide bolt.
Detail A Detail B Detail D Detail E

Front pane! enclosure
bracket connection.

Element support to enclosure
bracket mounting.

R

TA - Front panel mounting to
extruded aluminum grille.

=

TA - Extruded aluminum grille
and mounting strip connection.
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MULLION CHANNELS

Mullion channels are used on panel walls or curtain walls
where the wall studs (or mullions) are more than four feet
apart and project into the room. Because of the weight of the
wall-fin unit and the lack of strength in the wall construction,
mullion channels are used to provide support between the
wall studs. The channels fill the space between the wall-fin
cabinet and the panel wall or curtain wall.

S

R g
2 MULLION CHANNEL

’ —~=+—— WALL STUD OR MULLION
i

/

=L

FIGURE 3 - Installing Mullion Channels

The top and bottom edges of the mullion channels should
be notched to fit the wall studs or mullions. Attach the
channels to the wall studs and fasten the wall-fin mount-
ing strips to the channels. Suitable fasteners must be pro-
vided by the installer. See Figure 3.

Attach the bottom of the enclosure brackets to the mullions,
to furring strips, or to additional mullion channels.

SILL EXTENSIONS

Sill extensions are used to extend the top of the cabinet back
to the wall or window sill. They can add up to 14 inches of
continuous surface to the top of the unit.

MOUNTING STRIP

¥2" TO 14"
] .I IAS ORDEREDI
) ..
2% 2

\

SILL EXTENSION

Both the sill extension and the mounting strip are secured at
the same time, using the installation procedure outlined in
the “Mounting Strips’ section of this manual.

MOUNTING STRIPS

NOTE: Before cutting the mounting strips for a specific job,
make sure that the dimensions of the accessories have been
taken into consideration. The mounting strip should be long
enough to mount the wall-fin enclosure, plus end panels and
any other accessories that are required.

The straight-edge mounting strip assures a proper fit, re-
gardless of the condition of the wall. Mounting strips support
the entire wall-fin radiation assembly. Be sure the mounting
strips are mounted level and butt up to each other properly.
Enclosures, enclosure brackets, and accessories attach di-
rectly to the mounting strip.

Begin by “snapping” a chalk line on the wall to which the
rear, top edge of the mounting strip will be aligned and fas-
tened (see Figure 2). The distance from the chalk line to the
floor should equal the height of the enclosure, plus an allow-
ance of either four, five, or six inches, depending on the en-
closure height. Mounting heights are shown in Figure 5. For
example, with a 12-inch high enclosure the chalk line should
be 18 inches above the floor line, and with a 16-inch high en-
closure the chalk line should be 21 inches from the floor line.

Drill 5/16 inch holes in the grooved guide provided on the
mounting strip. The holes should be spaced to match the
wall studs. Align the rear, top edge of the mounting strip
flush with the chalk line. Attach the mounting strip to the wall
using the rectangular washers provided (see Figure 6) and
1/4-inch lag bolts. Lag bolts or other suitable fasteners are to
be provided by the installer.

FIGURE 4 - Installing the Sill Extension

The sill extension is a separate angle piece and is to be in-
stalled at the same time as the mounting strip. The front 90-
degree edge of the sill extension should be butted up to the
back side of the mounting strip, as shown in Figure 4.

WF-IN-3C
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FLOOR

FIGURE 5 - Wall-Fin Mounting Heights

Therectangular washers must be used to provide a stiffening
effect and help prevent any distortion of the strip should ex-
cessive weight be applied to the installed unit.

Mounting strips may be butted together or cut as necessary
to provide the required length of run along the wall.




MOUNTING STRIP

WALL LAG BOLT ﬂ-
(PROVIDED BY \Dmm_ )-

INSTALLER)
L

MOUNTING DETAIL

WASHER

FIGURE 6 - Mounting Strip Installation

END PANELS

Install end panels at the same time as the mounting strip. Each
end panel requires 3/4-inch on the mounting strip for proper
mounting. Slide the formed tongue on the top back of the end
panel (shown in Figure 8) into the space formed by the top and
bottom channels of the mounting strip (shown in Figure 6).

Each end panel should be nailed to the wall through the nail holes
provided in the rear flange. See Figure 8.

As shown in Figure 8, a hole is provided in the bottom flange for a
sliding bolt. If the end panel is attached next to an enclosure or
next to 6-inch or 12-inch access panels, engage the slide bolt into
the end panel slide bolt hole for proper alignment.

WALL-TO-WALL INSTALLATION WITH END PANELS

End panels are one inch wide and take up 3/4-inch on the mount-
ing strip. (See the “End Panels” section of this manual for proper
mounting procedure.) Allow 1/4-inch clearance at the wall so
there will be enough room to properly mount each end panel.
Make sure the mounting strip is 1/2-inch shorter and the en-
closure is two inches shorter than the wall-to-wall dimension.
Refer to the example in Figure 7.

The mounting strip can be cut if necessary to provide the required
length of run.

MOUNTING STRIP LENGTH

Va" WALL
CLEARANCE

ENCLOSURE LENGTH

. ah .

FIGURE 7 - Wall-to-Wall Installation with End Panels (Front View)
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FORMED
TONGUE
4
J FRONT
NAIL HOLES o
<
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SLIDE BOLT HOLE
(FOR ENCLOSURE
& ACCESS PANELS)

FIGURE 8 - End Panels

BACK PANEL

Install the back panel, if required, by hooking it over the channel at
the lower edge of the mounting strip. See Figure 9.

1"
MOUNTING STRIP

- - 2%

~=——— BACK PANEL
(OPTIONAL)

FIGURE 9 - Back Panel
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ENCLOSURE BRACKETS

Enclosure brackets are required to mount the element and
secure the bottom of the enclosure. Additional element and pipe
supports can be installed on the enclosure brackets for support-
ing a second tier of element and/or supply or return piping.

Install the enclosure brackets by hooking them over the channel
at the lower edge of the mounting strip as shown in Figure 10.
Two enclosure brackets are provided for each enclosure 2 to 6
feetlong, and three enclosure brackets are supplied for 6-1/2to 8
foot long enclosures.

FIGURE 10 - Hanging the Enclosure Bracket

When possible, space the enclosure brackets on stud centers. To
ensure that enclosures fit properly, it is suggested that the en-
closure brackets be about three inches from the ends of each en-
closure panel, with no more than five feet between the enclosure
brackets.

If the enclosure brackets are on stud centers, attach them to
the wall with 1/4-inch lag bolts or other suitable fasteners
(supplied by the installer). Use the mounting hole provided, as
shown in Figure 11.

Install element cradles in the nylon guides by sliding them into
place. Refer to Figure 12.

0]

(1eEZ2

-

FIGURE 11 - Hole for Fastening Enclosure Bracket to Wall




PIPE SUPPORT

FIGURE 12 - Installing the Element Cradle in Nylon Guides

ELEMENT AND PIPE SUPPORTS
ELEMENT SUPPORTS

Element supports are used to pitch the heating element on steam
installations, or to mount a second tier of element if required. The
element supports provided will clip and lock into the graduated
slots in the enclosure brackets. Refer to Figure 13. Install element
cradles in the nylon guides by sliding them into place.

ELEMENT SUPPORT N

FIGURE 13 - Installing the Element Support

PIPE SUPPORTS

For installations with supply or return piping with one or two pipes,
use the pipe supports provided. These pipe supports clip and lock
into the graduated slots in the enclosure brackets. See Figure 14.
Pipe supports do not have nylon guides and element cradles.

FIGURE 14 - Enclosure Bracket with Pipe Support Installed

ELEMENTS

Set the element in the cradles with the fin louvers facing down-
ward (aluminum fins only). Refer to Figure 15.

NOTE: If the elements include dampers, the elements should be
level front-to-back to avoid damper hang-up during operation.

On one row installations, the element should be mounted at the
bottom of the enclosure on the enclosure bracket to obtain cata-
log capacity ratings.

Complete the installation of all elements and make the required
piping connections. Nonferrous elements have one tube end
belled for ease of sweat connection to the adjacent element.
Steel element tube ends may be chamfered or threaded, as or-
dered, for welded or screwed connections.

With the elements in place, install the enclosures, enclosure ex-
tensions, access panels or access extensions. If the installation
includes dampers, refer to the “Dampers” section of this manual
before attaching the enclosures.

ELEMENT
CRADLE

&
......

ELEMENT LOUVER

FIGURE 15 - Element and Cradle in Position




ENCLOSURES
TYPES S, F, AND T ENCLOSURES

Hold the enclosure panel at a 45 degree angle as shown in
Figure 16. Insert the back edge into the top channel of the
mounting strip, and bring the front edge down into position.
See Figures 17 and 18.

Place the formed bottom edge of the enclosure panel in the
formed lip of the bracket (shown in Figure 19).

Bring the slide lock on the enclosure bracket as far forward as
possible to lock the enclosure panel in place. See Figure 20.

The lower, front edges of adjacent enclosures lock into each
other with the sliding bolts. With enclosures installed and locked
in enclosure brackets, slide the bolts into the spring steel clips of
the adjacent enclosures. See Figure 21.

ENCLOSURE

MOUNTING STRIP

FIGURE 18 - Enclosure Locked to Mounting Strip

FIGURE 16 - Inserting the Enclosure Panel

FIGURE 19 - Enclosure Bracket and Slide Lock

FIGURE 17 - Enclosure in Position

WF-IN-3C

FIGURE 20 - Enclosure Locked to Bracket




DETAIL OF SLIDING BOLT

FIGURE 21 - Enclosure Sliding Bolt

TYPE TA ENCLOSURES

Type TA enclosures consist of an extruded aluminum grille and a
separate front panel. In addition to the enclosure bracket, a rod
loop is used to support the grille and front panel at the upper, front
edge. See Figure 22.

Remove the enclosure bracket and insert the rod loop in the hole
provided at the top of the bracket. Reinstall the bracket on the
mounting strip as shown in Figure 23.

GRILLE

MOUNTING STRIP

| BRACKET
5

/

FRONT PANEL

Hold the grille in an upward position, 45 degrees from vertical,
and insert the back edge of the grille into the top channel of the
mounting strip. Bring the front edge of the grille downward and
engage the rod loop. The front edge of the grille is formed to
accept the rod loop.

If the installation includes dampers, attach the damper control
mechanism at this time (see the “Dampers” section of this
manual).

Insert the formed top edge of the front panel into the channel pro-
vided at the top, front edge of the grille. See Figure 24.

Bring the lower edge of the front panel down against the en-
closure bracket and place the formed panel edge over the top of
the bracket. Slide the slide lock as far forward as possible to lock
the panel to the enclosure bracket.

Lock adjacent enclosures to each other with the sliding bolts as
described for Type S, F, and T enclosures. Refer to Figure 21.

FIGURE 23 - Inserting Type TA Rod Loop Support

FIGURE 22 - Type TA Enclosure Mounting Detail (View from Rear)

FIGURE 24 - Attaching Type TA Front Panel to the Grille
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ACCESSORIES
ENCLOSURE EXTENSIONS

Enclosure extensions, shown in Figure 25, are designed to pro-
vide additional length to standard enclosures on wall-to-wall in-
stallations or when additional length is required to fully cover ele-
ments and piping.

The enclosure extension should lay over the top of the installed
enclosure, with the flanged end positioned to butt up to the next
enclosure, end cap, or corner piece.

Allow one inch overlap for a satisfactory joint. Remove the en-
closure, place the enclosure extension over the edge of the en-
closure, and snap the lower edge of the extension over the lower
edge of the enclosure to form an assembly. Hold the assembly at  FIGURE 26 - Installing Access Panel
an angle, insert it in the mounting strip, and bring the lower, front
edge down into position. Lock the enclosure to the enclosure
brackets (see Figure 20).

NOTE: On Type TA enclosures the enclosure extension is to be
inserted in the grille (in the same manner as enclosures are in-
serted) instead of in the mounting strip.

< ~3=

FIGURE 27 - Access Panel

ACCESS EXTENSIONS .

The 12-inch access extension with a 4 x 6 ihch access door is
shown in Figure 28. A front support bracket is provided for mount-

J / \ ing purposes when the extension is next to an adjacent wall.

Determine the proper mounting position and attach the support
bracket to the adjacent wall. Set the bracket to accept the flanged
front edge of the access extension. Mounting hardware is to be
provided by the installer.

FIGURE 25 - Enclosure Extensions (Left-hand and Right-hand)

6-INCH AND 12-INCH ACCESS PANELS

Access panels in 6-inch or 12-inch lengths are mounted in the
same manner as enclosures. Insert the top edge of the panel in
the mounting strip and bring it downward into position. If an en-
closure bracket has been placed at this point, lock the panel to the
bracket with the slide lock on the bracket. See Figure 26.

When an access panel is used next to an end panel, the end
panel must be nailed to the wall to provide rigidity. Slip the formed
front edge of the access panel into the groove at the front of the
end panel (Figure 8) or the corner piece (Figure 27).

FIGURE 28 - Access Extension ‘

WF-IN-3C 10
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Remove the adjacent enclosure and lay the extension over the
edge of the enclosure. Snap the lower edge of the extension over
the lower edge of the enclosure. Hold the access extension and
enclosure assembly in an upward position 45 degrees from verti-
cal and insert the formed top edge of the extension into the top
channel of the mounting strip.

Allow at least one inch overlap on the adjoining enclosure to pro-
vide a satisfactory joint. The flanged front edge of the extension,
however, must fit in the support bracket or an adjacent wall-fin
end panel, inside corner, or outside corner.

Bring the lower front edge of the extension down into position and
snap the formed lower edge over the bottom, front edge of the
adjoining enclosure. See Figure 29.

[

\ACCESS \
EXTENSION ENCLOSURE

ENCLOSURE

4" x 6" BRACKET
ACCESS DOOR

FRONT SUPPORT BRACKET

FIGURE 29 - Access Extension next to an Adjacent Wall

OUTSIDE AND INSIDE CORNERS

When an outside or inside corner is to be used, the mounting strip
on both sides should be brought to within 1/2-inch of the corner.
Place locking clamps (two provided with each corner piece) on
both mounting strips at the corner. Set the corner piece on the
mounting strip with the slots of the corner piece fitting into the
mounting strip.

Slide the two locking clamps along the mounting strip until they
are tight against the flange of the corner piece. Tighten the
thumbscrews. Refer to Figures 30, 31, and 32.

Insert the formed flange on the edge of each adjacent enclosure
into the grooves at either side of the corner piece. Install sliding
bolts in the front, bottom edge of the adjacent enclosures and
engage the bolt holes provided in the corner piece.

FIGURE 30 - Inside Corner, Mounting Strip, and Locking Clamp
(Front View)

FIGURE 31 - Locking Clamp in Position (Rear View)

o]

FIGURE 32 - Locking Clamp and Outside Corner

1" WF-IN-3C




PILASTER COVERS

Pilaster covers effectively cover one, two, or three rows of piping
and include two L-shaped corner covers, support clips to hang
the covers on the pilaster, one joiner piece, and rubber trim to
gasket the pilaster cover joints at the enclosure. See Figure 33.

Position and mount the pilaster support clips. Trim the ends of
both pilaster covers to fit the pilaster and enclosures. Attach the
rubber trim to the edge of both covers that will abut the en-
closures. Hang the covers on the support clips and attach the
bottom flange of the covers to the pilaster.

Lay the joiner piece over the joint where the covers meet at the
middle of the pilaster. Drill 3/16-inch holes in the covers and
fasten the joiner piece to the covers with metal cutting screws or
rivets.

\

RUBBER TRIM JOINER PIECE

PILASTER COVER

~

SUPPORT
I CcLIP

12"

I

12"

FIGURE 33 - Pilaster Assembly

WF-IN-3C
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INVERTED ENCLOSURES

Inverted enclosures are installed in a manner similar to the up-
right enclosures, except that the bottom of the inverted mounting
strip is aligned to the chalk line. Since the inverted enclosure
brackets cannot hang from the mounting strip, fasten them to the
wall with lag bolts.

Tamper-proof fasteners are provided to secure and lock en-
closures to the enclosure brackets. Use element supports to
mount the element cradles and elements as shown in Figure 34.

TAMPER-PROOF
FASTENER

LAG
BOLTS

FIGURE 34 - Inverted Enclosure Assembly

TAMPER-PROOF FASTENERS

Tamper-proof fasteners are supplied to fasten the enclosures to
the enclosure brackets for tamper-proof and inverted enclosure
installations. Slide the lock forward as far as possible and tighten
the socket head screw. See Figure 35.

“J" NUT

ENCLOSURE SOCKET HEAD SCREW

BRACKET

ENCLOSURE

SLIDE LOCK

FIGURE 35 - Tamper-proof Fastener

e~

o~




FRONT AND BOTTOM INLET GRILLES
FRONT INLET GRILLES

Figures 36 and 37 illustrate two suggested methods of installing

. enclosures with front inlet grilles.

i

L

~V

T

3%"

4" L
|

2" LONG FLOOR CLIPS

ARARBRRAN]

FLOOR LINE

‘ FIGURE 36 - Front Inlet Enclosure with Floor Clips

i =

4y 3% | CONTINUOUS SHEET

l i L/ METAL ANGLE
FLOOR LINE

‘FIGUHE 37 - Front Inlet Enclosure with Sheet Metal Angle
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In the first method, two inch long metal clips are attached to the
floor, and the enclosure formed edge slips over the clips. In the
second method, a continuous sheet metal angle is used at the
floor line and the enclosure is attached to the angle with sheet
metal screws.

BOTTOM INLET GRILLES

Bottom inlet grilles are separate pieces that attach to the wall and
the enclosure bracket. As shown in Figure 38, the “J” Nut (A) is
factory installed and contains threads for the screw (B). To install,
attach the front edge of the grille to the bracket with the bolts and
washers provided and secure the back of the grille to the wall.

256" LAG SCREWS
(PROVIDED BY INSTALLER)

¥
( ;
o 1t
I FRONT PANEL |
| / ; )
I (
| |
|
: WALL BRACKET '
1
| .
| )
______ 74
G
K iRk \ SCREW
SOCKET HEAD SCREW (PROVIDED
& WASHER (B) BY INSTALLER)

FIGURE 38 - Bottom Inlet Grille

DAMPERS

Dampers are shipped attached to the elements, except for the
3/4-inch Copper/Aluminum Series 60 element. The damper for
a 3/4-inch element must be field installed. (See Figures 54
and 55 for installing the field mounted damper.) The damper
control assembly is shipped separately in a cloth bag. Refer
to Figure 39.

DAMPER INSTALLATION WITH TYPE S, F, AND
T ENCLOSURES

Place the enclosure ahead of and below the element, as shown in
Figure 40.

WF-IN-3C




NOTE: Before installing the damper control knob cog mech-
anism on the enclosure, make sure there will be 24 inches be- DAMPER CONTROL KNOB
tween the cog mechanism and the chain guide, which is se-
cured to the mounting strip. (See Figure 41.) This distance is
necessary to provide a proper angle for the chain for damper
operation.

Set the metal retainer of the cog mechanism so that it will not ob-
struct the four slots, two at the top and two at the bottom of the
plastic part. Be sure the enclosure is face downward with the top
toward the installer. Position the cog mechanism so that the shaft
is pointed toward the grille. See Figure 42.

COG MECHANISM

CHAIN BELL

CHAIN
GUIDE FIGURE 41 - Damper Control Knob, Cog Mechanism, and Chain

Guide Position

CONTROL KNOB

BARBED CLIP

FIGURE 39 - Damper Control Components

COG MECHANISM
SHAFT CHAIN BELL DRAWN UP 4
NEAR COG MECHANISM

FIGURE 40 - Enclosure Position for Installing Damper FIGURE 42 - Cog Mechanism

WF-IN-3C 14



With the shaft of the cog mechanism pointed toward the en-  position. On the stamped grille, the second set of barbs from the
closure grille, insert the shaft between the center segmentsofthe  end should be engaged. See Figure 44.

rille. See Figure 43.
g 9 Ifthe barbed clip will not slip into place easily, spring it open slight-

‘ Hold the cog mechanism in place and insert the barbed clip ly. If difficulty is still encountered, insert the barbed clip through
through the grille from the outside of the enclosure. Place itover  the grille and guide the slots of the cog mechanism over the
the shaft and into the four slots of the plastic part. The barbed clip prongs of the clip. See Figure 45.

ly slips into th i i ismi
UsuallysipS o Sl ey, Kckng VI0NPY IsaaNe o Figure 46 shows the cog mechanism and barbed clip properly

mounted on the enclosure grille.

'FIGUFIE 43 - Inserting Cog Mechanism FIGURE 45 - Inserting Cog Mechanism into Barbed Clip

FIGURE 44 - Inserting Barbed Clip FIGURE 46 - Position of Installed Control

15 WF-IN-3C



Install the control knob on the shaft now projecting through the
grille, as shown in Figure 47. Tighten the set screw to secure the
control knob to the shaft.

Extend the chain, without crossing the cog mechanism, either to
the right or left for at least two feet. Be sure the chain guide is cor-
rectly placed on the chain. It may be necessary to remove the bell,
slip the chain guide off, reverse it, return it to the chain, and re-
fasten the bell. Remove the bell from the long end of the chain.
Insert the end of the chain through the nearest hole on the outside
edge of the damper and reinstall the bell. Allow sufficient slack in
the chain so that it can be fastened in place. Refer to Figure 48.

FIGURE 47 - Installing Control Knob

Position the chain guide with the plastic guide down and outward,
and snap it into place on the mounting strip. See Figure 49.

The chain guide should be located between the cog mechanism
and the point where the chain is attached to the damper. The lo-
cation must be no more than two inches from the point
where the chain is attached to the damper. See Figure 50.

Place the damper stop clip over the front edge of the damper, ex-
actly in front of one of the enclosure brackets. In operation, the
stop clip should rest against the enclosure bracket when the
damper is fully open.

Be sure the damper is operating properly after the enclosures are
in place. See Figure 51.

CHAIN GUIDE

FIGURE 49 - Installing Chain Guide

NOT MORE THAN 2”

FIGURE 48 - Control Chain Inserted in Chain Guide

WF-IN-3C

16

FIGURE 50 - Chain Guide Position




CHAIN GUIDE

COG MECHANISM ENCLOSURE

BRAClsET

BARBED CLIP

CONTROL KNOB

ﬂ ENCLOSURE
g e BRACKET

DAMPER]
STOP CLIP,

FIGURE 51 - Attaching Damper Stop Clip

DAMPER INSTALLATION WITH TYPE TA ENCLOSURES

For Type TA enclosures, install the damper control mechanism
as described for Type S, F, and T enclosures, except with the ex-
truded aluminum grille in place on the mounting strip. Only the
first set of barbs on the barbed clip should be engaged in the cog
mechanism. See Figure 52.

Position the chain guide with the plastic guide down and outward,
and snap it into place on the mounting strip. The chain guide
should be located between the cog mechanism and the point
where the chain is attached to the damper. The location must be
no more than two inches from the point where the chain is at-
tached to the damper. See Figure 53.

FIELD-MOUNTED DAMPERS

To field install the damper blade, a simple utility hook with a
threaded end will be needed. The utility hook is to be furnished by
the installing contractor.

17

First install the mounting strip, the enclosure brackets, and the
heating element according to the instructions in this manual.

The damper blade is furnished with pre-punched holes. Lay the
damper blade on top of the heating element. Drill a small hole in
the wall, in the same location as each damper blade hole, for the
installation of the utility hooks. Remove the damper from the top
of the heating element. Install the utility hooks just above the
heating element. Make sure the open ends of the utility hooks are
in the upright position. Position the damper blade on each utility
hook and close the open end of the hook to keep the damper
blade secure when it is in operation. See Figures 54 and 55.
1

g =g
)
=d

{

H /
i

1

»

S

2\_

FIGURE 52 - Attaching Barbed Clip (Type TA Enclosures)

FIGURE 53 - Installing Chain Guide (Type TA Enclosures)
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CHAIN GUIDE

COG MECHANISM ENCLOSURE

BRACISET

BARBED CLIP

CONTROL KNOB

UTILITY

DAMPER] HOOH

STOP CLIP|

DAMPER——/

FIGURE 54 - Field-Mounted Damper

UTILITY HOOK
(PROVIDED BY INSTALLER)

FIGURE 55 - Utility Hook

PRINTED BY PRODUCTION SERVICES — LA CROSSE

CJ/DL
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TYPE X AND CS ENCLOSURES

On Type X enclosures, attach the enclosure bracket to the wall,
insert the element cradles in the nylon guides, and set the ele-
ments in place on the cradles. Complete the necessary piping
connections. Place the enclosures over the elements. Enclosure
bracket mounting hardware is to be provided by the installer. See
Figure 56.

Scissor-type hangers are used to ceiling suspend the Type CS
enclosures and elements. Attach the hangers to the ceiling and
close the hanger arms as the piping is completed. Place the en-
closures over the installed elements. See Figure 57.

EXPANDED METAL
ENCLOSURE

ELEMENT ——=
e i

sH— ENCLOSURE
ELEMENT , BRACKET

CRADLE

FIGURE 56 - Type X Enclosure

HANGER

EXPANDED METAL
ENCLOSURE

FIGURE 57 - Type CS Enclosure

FIELD PAINTING

Special surface preparation may be required when field painting
the unit. The surface should be free of oil, grease, and dirt and
should be scuff sanded prior to painting. This surface preparation
is sufficient when alkyd enamels are used.

If Latex paints are used, an intermediate alkyd primer must be ap-
plied after proper surface preparation to improve adhesion. In lieu
of the intermediate alkyd primer coat, such surface preparation
methods as liquid sandpaper or hand sanding will provide good
adhesion in some cases. However, this is true only when a high
grade Latex paint is used.

WF-IN-3C
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Instruction Sheet

Heat €xchangers
R Vi T R R D A R

INSTALLATION

1. Allow sufficient clearance for removal of tube bundle.

2. After initial start and run at operating temperatures and pressures, shut down and tighten head
bolts.

3. Make certain that tubing is full of water before introducing steam or hot water into shell,
otherwise flashing or noise may occur.

CLEANING

Shell and tube bundle should be flushed out periodically. If cleaning is necessary, remove head and
bundle to clean inside of shell and outside of tubes. Replace gaskets if necessary.

If unit is installed in a hard water areq, inside of tubing can be cleaned as follows: —

1. Break water connections and plug bottom opening.
2. Fill the tubes with a solution of 1 part muriatic acid to 10 parts of water and allow to stand
for 2 hours:
CAUTION: A longer period may cause damage to the copper tubing.
‘ 3. Drain off and flush thoroughly with clean water.
4, Re-assemble unit.

NOTE

Commercially available cleaners may also be used.

REPLACEMENT PARTS

When ordering replacement parts specify

1) Complete Model Number
2) Date of Manufacture
3) Special Materials if Required

Normally, the only replacement parts required would be:

1 — Tube Bundle
1 — Set of Gaskets

NOTE: When ordering replacement tube bundles care must be take to insure correct construction
and proper materials. Units manufactured prior to 1974 should have the prefix RUX.

Example: A replacement bundle for a B10212-L built in 1970 would be a RUX10212-L.
Replacement heads are also available if required.

Quality Through Design — COMPARE.

TACO, INC. 1160 Cranston St., Cranston, RI 02920 (401) 942-8000 Telex: 92-7627 iy e

Copyright

TACO (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario, Canada Telex: 06-961179 TACO. INC

Form No.F202-001  Effective 5/1/81 Supersedes 1S200-1
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INSTALLATION AND
OPERATION MANUAL

SUBMERSIBLE SUMP PUMP

MODEL : CPS 33

-

Peabody Barnes

651 North Main Street. Mansfield, Ohio 44902
Phone : 419/522-1511

FORM N° 79570-286
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GENERAL INFORMATION

A CPS submersible sump-pump is de-
signed to pump basement drainage water,
washing machine water or wastewater
from a softner. Any model may be used
to drain a tank or a basin, for example.
The pump can be operated fully or par-
tially submerged. All components are
made of non-corrosive materials, pump
is equipped with a patented automatic
switch which activates a built-in contac-
tor.

INSTALLATION

1. A model CPS pump can be installed in
an open or closed sump with a minimum
diameter of 11 inches. Where possible,
a 12" x 18" diameter basin is recom-
mended.

2. The discharge system for a sump
application should be 1-1/4"" plastic,
PVC or steel pipe. If desired a swing
check valve should be installed in line to
prevent water from running back into
the basin.

NOTE : If required, a 1-1/2"" discharge
coupling is available. Consult factory for
P/N 79565.

3. The model CPS sump is rated 115
volt, single phase, 60 cycle electric ser-
vice. The motor is a permanent split
capacitor type designed to pump water
in domestic application.

Ground Level  check

1"'1/4 Pipe

S S valve

e ir ) s A
10;5%-9;5"

Minimum Sump size

OPERATION

1. The float must be assembled in the
upward, vertical position as indicated in
the illustration above. Make sure that
the float moves freely in the sump basin
without touching the basin wall. Adjust
the position of the pump in the basin as
required. Do not overtighten the threa-
ded nut that holds the float in place. The
float should move freely on the float axis
switch. Do not overtighten the supplied
coupling.

2. The motor is equipped with thermal
overload protection. The motor will tem-
porarily stop if overloaded or overheated.

If this occurs, the pump must be allowe‘
to cool before attempting a restart.

3. The motor in your CPS pump is fac-
tory sealed and cannot be serviced in the
field. In the event of a motor failure,
contact your nearest dealer or authorized
Peabody Barnes Service Station.

4. Run water into the sump basin until
pump is activated - about 9" of water.
Continue to fill the sump, allowing pump
to operate several times (on-off) to
insure a satisfactory installation. If unit
does not operate properly, see ‘“Trouble
Shooting”’ information.




TROUBLE SHOOTING

Trouble

Possible Cause

Remedy

1) Pump does not
run.

2) Pump runs but
does not
empty basin.

No power at receptacle.

Poor connection at
receptacle.

Level control defective.

Suction screen or
impeller clogged.

Discharge line clogged.

Discharge head too
high.

Pull plug and check with a tester to be
sure that current is available at
receptacle. Correct as required.

Check the prongs of the plug.

Disconnect pump from power and
remove from service. Place pump on
work bench-plug into receptacle and
gently lift the float until switch, either
clicks or pump starts. If the pump does
not start when the switch clicks the
switch is defective and must be
replaced.

Clean out suction screen. Impeller may
be cleaned by removing screen.

Clean out discharge line.

Move pump closer to discharge outlet.
Pump will not discharge water if the
head, vertical distance from the pump
to discharge outlet is more than
25 feet.

WARNING

TO REDUCE RISK OF ELECTRIC SHOCK, DISCONNECT THE PUMP FROM THE
POWER SOURCE BEFORE HANDLING OR SERVICING THIS PUMP.

TO REDUCE RISK OF ELECTRIC SHOCK OR DEATH, THIS PUMP MUST BE
PROPERLY GROUNDED IN ACCORDANCE WITH THE NATIONAL ELECTRIC
CODE AND ALL APPLICABLE LOCAL CODES AND ORDINANCES.

THIS PUMP HAS NOT BEEN INVESTIGATED FOR USE IN SWIMMING POOL

AREA.
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DESCRIPTION

Suction Casing Kit
Hydraulic Kit

Motor Kit

Capacitor Kit

Micro Switch Kit
Delivery Casing Kit
Cable Kit

Handle Kit

Float Kit

External Float Switch

P/N

79554
79655
795566
719557
79558
79559
79560
79561
79562
79563

OPTIONAL ITEMS

1-1/4" Coupling P/N 79564
1-1/2" Coupling P/N 79565
25’ Cord Kit P/N 79566

4 08066 040




SUMP PUMP LIMITED WARRANTY

‘eabody Barnes Inc., warrants each sump pump, when used in a domes-
tic application (i.e. not continuous duty) against defective workmanship
and materials for a period of one (1) year after date of installation or
thirty-six (36) months from the date of manufacture, whichever date
occurs first. The last three or four digits of the serial number which
appear on your pump determines your manufacturing date. The Com-
pany’s obligation under this Warranty is limited to furnishing or replacing
any product returned at the expense of the user in order to establish the
claim.

The cost of labor, such as for the removal and reinstallation of the pro-
duct, are not covered under this warranty.

The Company assumes no liability for incidental and consequential
damages which may result from the use or misuse of its products. Some
states do not allow the exclusion or limitation of incidental or conse-
quential damages, however, so this limitation or exclusion may not

apply to you.

 — AFFIX
Peabody Barnes STAMP
PEABODY BARNES INC.
651 N. MAIN ST.

‘\NSHELD, OH 44902

PEABODY BARNES INC.
651 N. MAIN STREET
MANSFIELD, OHIO 44902



WARRANTY REGISTRATION NO.

Your pump is warranted to the effect of the guarantee shown on the
reverse side of this page. This guarantee becomes effective only upon
receipt by Peabody Barnes Inc., of the warranty registration below.

FOR YOUR RECORDS

Model Purchased :

Date of Purchase :

Purchased From:

Address:

S — _ CUT HERE
AN

WARRANTY REGISTRATION NO.

To validate your warranty, supply all information requested on this card
and return it to the address on the reverse side within 15 days after the
purchase date.

Owner'sName:  DatePurchased: _
Address:_ o .
city: = State:  Zp:_

Dealer'sName: = e

Cityr e momeeGtgteyr """ ° =  ZID:;

PumpModel: = CodeDate: __




F302-001

214" 3" & 1600 Series Pumps

Plant I.D. No. 001-329

APPLICATION

All ;?umps covered by this instruction sheet are designed for pumping
water.

Working Pressure: 175 PSIG with cold water and
125 PSIG at rated temperature.

Temperature: 250°F Standard
300°F with Hi-Temp Seal

INSTALLATION:

Install horizontally only and with the two bracket ribs pointing to the ceiling. Do not support, suspend or brace
motor and/or bracket. Support provided by casing is sufficient for structural integrity of the pump.

The casing can be rotated relative to the bracket for installation in vertical or horizontal pipe.

Thetpump must be installed far enough away from ceiling and walls to permit lubrication of bracket and
motor,

II\CI:S?JUL—R?IgN UNDER NO CIRCUMSTANCES SHOULD ANY PART OF BRACKET OR MOTOR BE COVERED WITH

START UP:

Before operating the pump for thé first time check the following:

1. Is motor correctly wired for voltage in use?
Warranty is void if motor is damaged due to improper electrical hook-up.

2. If amagnetic starteris used, see that the heater element is sized for the Service Factor load of the motor; other-
wise, nusiance tfripouts may occur.

3. Motor and pump are properly oiled at the factory. However, as a matter of precaution it is recommended
that the oil level in the pump bracket be checked as specified on pump nameplate. An oil level slightly
above the “full” mark on the dip stick can be tolerated.

4. Motors are properly aligned with pump at the factory and normally require no atftention. If due to rou?h
handling, the moter base becomes bent, realign by shimming between cast iron and steel section of motor
base.

5. Before starting motor, ascertain that pump is filled with water to lubricate the seal. Do not operate pump dry
for motor checkout.

LUBRICATION:

Pump must never be operated with oil level in bracket below low limit on dip stick. For replenishing, use
pre][nium grade SAE No. 30 oil only (see pump nameplate). Lubricate motor per instruction label aftached fo
motor.

Quality Through Design — COMPARE.

Printed in US.A

TACO, INC. 1160 Cranston St., Cranston, RI 02920 (401) 942-8000 Telex: 92-7627 Copyight
TACO (Canada) Ltd. 3090 Lenworth Drive, Mississauga, Ontario, Canada Telex: 06-961179 TACO. INC

Effective 8/1/83 Supersedes: IS 300-1



FIGURE 2

FIGURE 5

FIGURE 7

SEAL REPLACEMENT:

To replace the water seal, the following steps must be observed:
1. Disconnect electrical connections. Relieve system pressure and drain water from

2. Remove motor assembly from bracket and bracket from pump body.

3. Place bracket in vertical position, impeller up and loosen screw at center of
impeller two turns. (7/16 Hex Head) This screw has a left-hand thread. Tap impeller
at its outside diameter with handle of hammer to free tapered fit between shaft
and impeller and completely remove screw, washer, and impeller. (see Figure 2)

4. Remove carbon assembly and ceramic seal by prying them loose with a screw-
driver. (see Figure 3)

5. Thoroughly clean shaft and seat cavity.

6. Insert new seal seat. Foreasy assembly coat OD of seal rubber(eitheracup oran
O-ring) with special grease provided in small container. Do not use any other oil
or grease. Push seat all the way down into cavity. Seat must not be cocked rela-
tive to shaft. Be sure face of seal stays absolutely clean - wipe surface with soft,
clean cloth if necessary. (see Figure 4)

7. Install new carbon assembly. Coat inside of rubber bellows with special grease
provided (do not use any other oil or grease) and slide assembly (carbon first)
over shaft until carbon meets seat. Push on rubber insert on very end of assembly
and not on outside diameter of carbon retainer. Be sure carbon face stays abso-
lutely clean. (see Figure 5)

8. Install spring and spring retainer with raised face inside spring. (see Figure 6)

9. Replace impeller using new impeller screw and washer provided. Make sure
cones of both impeller and shaft are clean.

10. Reassemble bracket into pump casing new %gske'r provided. Clean gasket
surface of both casing and bracket if necessary. Be sure that the longer of the two
outside bracket ribs is on top. (see Figure 1)

11. Reinstall coupler and motor.
12. Follow procedure outlined under section Start Up where required.

IMPELLER REPLACEMENT:
Follow steps 1 through 3 and 8 through 12 outlined under section Seal Replacement.
BEARING (CARTRIDGE) REPLACEMENT:

If for some reason the bracket bearings should fail, it is not necessary to replace the
entire bracket.

A pre-lubricated cartridge containing bearings and shaft is available. To change
the cartridge, follow this procedure:

—Follow steps 1 through 4 as outlined under section SealReplacement.
—Flip bracket around so that motor end is on top.
—Remove the two outermost socket head screws. (see Figure 7)

—Pull out old cartridge. If necessary tap cone end of shaft with a hammer to
accomplish this.

—Insert new cartridge and refasten with socket head screws. Make sure shaft sleeve
is in place with cone on sleeve resting against cone of shaft.

—Follow steps 5 through 12 outlined under section Seal Replacement.

Note: It is recommmended that when changing the cartridge the water seal be re-
placed also. However, if you plan to re-use the water seal it is not necessary to
remove the seal seat. The carbon assembly may be lubricated with water to
make reinstallation easy.

®




INSTALLATION AND
OPERATION
INSTRUCTIONS

v [

NUMBER

IS 300-2.2

Effective: September 1, 1982
Supersedes: 1S300-4
dated 3/31/68

Plant ID No. 001-922

A1-LOCATION

Locate pump in an easily accessible place with suf-
ficient space around it for maintenance and servicing. On
larger punps allow head room for the use of hoists or
overhead cranes. Locate pump on a dry -and clean place
so that motor will be protected from moisture and dust.

On closed heating systems place compression tank at
the suction side of the pump. When pump head is less
than 20 feet, it is permissible to connect compression
tank to discharge side of pump.

On open systems, install pump close to liquid supply
and make suction piping as short and as straight as
possible.

A2-FOUNDATION

The foundation serves to carry the pump weight and
to absorb vibration. Normally, the foundation is made of
concrete block, preferably tied in with the floor or ground.
Make the foundation block about 4” longer and 4” wider
than the base of the frame. Height of the block may vary
from 2/3 to 1 times the width of the foundation (Fig. 1).
When foundation is poured, provide a hole near each of
the four (4) corners. To simplify installation and mainte-
nance use lead Anchors. Place the front Anchor about 2”
from the edge of the foundation to clear overhanging
casings (Fig. 2).

(%370 1) TIMES
FOUNDATION
WIDTH

Fig. 1-Foundation Block

Fig. 2—Foundation Bolt

TACO BASE MOUNTED PUMPS
(SLEEVE AND BALL BEARING)

A—INSTALLATION

A3-PIPING

Correct piping is of prime importance for the proper
operation and long life of the pump. Stresses induced by
piping will cause excessive wear of seals, bearings, and
couplings that could ultimately destroy these elements.

Both suction and discharge piping should be suspended
close to the pump connections, so that no pipe weight
rests on the pump. Pipe flanges and pump flanges should
align perfectly before connections are made, piping
should never be drawn by force into place.

Thermal expansion of piping requires special attention
on heating installations. If no room is provided for pipe
expansion, stresses are induced in the piping thatwill ex-
ert a load on the pump. Forces created by pipe stresses
can exceed by far the load exerted through pipe and
water weight. Stress forces can distort pump, bend shafts,
wear out seals, and impeller wear rings, and ultimately
burn out bearings. To protect pump from thermal pipe
stresses, provide spring hangers and flexible connectors
that are suitable to compensate for pipe expansion.
( See Fig. 3).

Install gate valves on both suction and discharge side
of the pump to allow servicing without draining the sys-
tem. Also provide a flanged nipple (spool) between gate
valve and suction end of the pump toenabhle von tn tale
the pump apart without disturbing piping (Fig. 3). In
order to have them easily accessible, the pump and flange
nipples should not be covered with insulation.

Un open pumping systems drawing water from a level
below the pump (suction lift) install a foot valve with
strainer. On open systems where the pump is located be-
low the suction water level (suction head )install a check
valve in the discharge line close to the pump.

SPRING HANGER
UF REQUIRED)

GATE VALVE

NOTE :
WHERE THERMAL EXPANS!
OF PIPING IS ANTICIPATED
INSTALL sn::m PIPE HANGERS
1

FOR THIS EXPANSION.

INSTALL PER INSTRUCTIONS
OF MANUFACTURER

CHECK VALVE
(IF REQUIRED)

GATE VALVE

FLERIBLE
P GoeDY - -“fl\ PRESSURE GAGE

d)

THIS PIECE TO BE L -1\
FREELY REMOVE-
ABLE

PIPE
STANCHION

Fig. 3—Typical Installation—Vertical Piping



A—INSTALLATION-Continved

PRESSURE GAGE

PRESSURE GAGE

GATE VALVE

PIPE THIS PIECE TO
STANCHION BE FREELY
REMOVEABLE

CHECK VALVE
{IF REQUIRED)

GATE VALVE

PIPE
STANCHION

-

Fig. 3-Typical Installation—Horizontal Piping

A4-PUMP SETTING

When pump is set on its foundation, make sure to
have it properly levelled. Place baseplate over foundation
bolts provided for it. place shims at corners of baseplate
when required and level with a spirit gauge. Tighten
baseplate firmly to its foundations. Check also level of
suction and discharge flanges.

A5-COUPLING ALIGNMENT

Proper alignment of pump and driver will assure
trouble-free operation and long life of the pump. Mis-
alignment will cause rapid wear of seals, couplings, and
bearings. All pumps are carefully aligned before leaving
the factory. However, experience indicates thatalignment
invariably changes in shipping and handling. Therefore,
it is of utmost importance that alignment be checked at
various steps of the installation process. i. e., after level-
ing, after piping, and after first few weeks of operation.

Check alignment by placing a slotted straight edge
across the coupling halves at top, bottom, and at the
sides. If any light is seen between the straight edge and
one of the coupling flanges, it means the unit is out of
alignment. ( Fig. 4)

If light is seen at top and bottom position of the
straight edge, alignment is out of height. Usually shims
are placed under the motor feet. Loosen the four motor
bolts, remove or add shims as required to correct proper
height. Tighten the motor bolts and check to make sure
alignment was corrected properly.

If alignment is out on the sides of the coupling, loosen
the four motor bolts and lightly tap the motor in the di-
rection required. Tighten the four motor bolts and check
to make sure alignment was corrected properly.

As alignment in one direction may alter the alignment
in another, be sure to check all alignments made.

ALIGNMENT GAGE

INCORRECT CORRECT INCORRECT
PARALLEL PROPER ANGULAR
MISALIGNMENT ALIGNMENT MISALIGNMENT

Fig. 4-Coupling Alignment
A6-CONNECTING PIPING

Piping may now be connected to pump. Makesure that
pump and pipe flanges are strictly parallel and prope:ly
spaced for the gasket that will be used. Also check that
pipes are supported properly and do not rest on pump
flanges. Never draw pipes by force to pump flanges. Re-
check alignment after piping connections are made. If
misalignment was caused by piping, it isasign that pipe
stresses distorted the pump. Correct piping to relieve
stresses.

B—PUMP START-UP & OPERATION

Before starting up pump for the first time several items

B1-LUBRICATION
Sleeve Bearingpumps are filled with oil at the factory
but some oil nugnt be lost during shipment. As a matter
of precaution, check oil level before starting up pump.
Proper level is at the center of the sight glass. If oil level
is too low, remove top cover (Fig. 5) and refill.

Drain and refill oil well once a year. Initial filling is
Socony Mobil DTE Heavy Mecdium Oil, but any premi-

are to be checked to avoid damaging pump.

um SAE Grade 20 Non-Detergent Motor Oilcan be used.

Motor bearings also might loose oil during shipment.
Check oil level as indicated on motor instruction. Electric
motors have either an oil cup or a pipe plug for filling.
An overflow is located at the side of the bearing area.
Before starting unit, fill motor bearing with an oil can
until oil flows out of overflow.

Rall Bearing pumps are greased at the factory. Grease
w11 not tlow out during shipment, so no checking will be
required at startup.

Regrease ball bearings every two years or 3,000 hours
of operation. Initial filling is LUBRIKO-grease, Density
M31, manufactured by Master Lubricants Company,
Philadelphia.

Any general purpose ball bearing grease No. 3 NLGI
( National Lubricating Grease ‘Institute ) hardness may
be used.

To grease bearings open side covers ¢ I'ig. 5), slide

them about 1/2" to the side and introduce grease thru
the opening with a putty knife. Fill grease chamber 2/3
high. Excessive grease causes unnecessary friction and
will overheat bearing. If bearings run hot after regreas-
ing, stop pump, open side cover, and wipe out excessive
grease. Overheating will then cease.

Motor ball bearings also are greased at the factory.
Grease should be replaced as indicated by motor manu-
facturer's instruction. Normally greasing is required
every two years. On electric motors greasc is usually
introduced through a grease fitting with i grease gun.




B—PUMP START-UP & OPERATION-Continued

TOP COVER (SLEEVE
BEARING OIL LUBRICATION)

FILLING

-

AREA TO LOOK FOR

FILLING FILLING OVERFLOW

END COVERS (BALL
BEARING GREASING)

CONNECTIONS

Fig. 5—Lubrication Points

B2-MOTOR WIRING & SENSE OF ROTATION

Check wiring of motor before starting to make sure
that connections are wired properly for the voltage in use.
Overvoltage can burn out motor windings. Check heater
element in magnetic starter to scethatitis rated the same
as the motor.

AMP RATING
; FOR
3 PHASE SQUIRREL CAGE INDUCTION MOTORS
Motor 220 Volt 440 Volt
HP 1750 RPM 3450 RPM 1750 RPM 3450 RPM
' 1.0 — 5 -
A 1.4 = 7 -
1 1.8 2 9 =
3 2.4 2.2 1) 1.1
| 3.6 3.4 1.8 I/
1A 4.8 4.6 2.4 2.3
2 6.2 5.6 3.1 2.8
3 9.0 8.0 4.5 4.0
5 14.4 13.4 w2 6.7
7'k 20.0 19.2 10.0 9.6
10 26.4 25.6 13.2 12.8
15 39.0 38.0 19.5 19.0
20 51.0 50.0 255 25.0
25 62.0 60.0 31.0 30.0
30 74.0 72.0 37.0 36.0
40 96.0 - 48.0 -
50 120.0 - 60.0 —

Before attempting to check out sense of rotation of
pump, fill pump with water to provide lubrication of the
seal. Do not operate pump dry for motor checkout.

Next throw the switch and see if direction of rotation
corresponds with arrows on frame of pump. The direc-
tion of rotation is counterclockwise facing the suction end
of pump. Direction of rotation of three phase motors can
be easily reversed by interchanging two of the three wires
at the terminal board of the motor. Reversing of single
phase motors is done by interchanging some internal
wires or clamps. Instructions for reversing are found
either on the motor nameplate or inside the motor term-
inal cover.

B3-PUMP START-UP

After you have checked lubrication and wiring you are
ready to start the pump. 4

Open the gate valve in the suction side and close the
valve on the discharge side. Start motor, wait until unit
has come to full speed and then open discharge valve
slowly. Do not run pump for more than a few minutes
with completely shut valves. If system conditions call for
part-time operation against shut valves, install a bypass
line from discharge to suction.

B4-MECHANICAL SEAL

AND STUFFING BOX CARE

Mechanical Seal (See caution below)*

Mechanical seals are the most delic~te component of
the pump. Special care has to be givento them to assure
ti oubie-free operation.

e sealing element of a mechanical seal consists of a
caibon washer rotating against a stationary ceramic
ring.

Surtaces of both are highly lapped to assure sealing.

Any dirt that penetrates between the two mating parts
will cause a rapid wear of the seal faces and will
ultimately result in seal leakage.

New heating systems are usually contaminated by var-
ious materials such as construction debris, welding slugs,
pipe joint compound, mill scale, etc. It is of utmost im-
portance that such systems be cleaned out thoroughly
before putting pump into continuous operation.

Cleaning of a heating system is simple and easy. First
flush out system with cold water at city pressure to re-
move all loose foreign matter that penetrated into the
system. Afterwards boil out system with chemicals to re-
move dirt adhering to pipes.

Chemicals most commonly used for this procedure are
sodium triphosphate, sodium carbonate, or causticsoda,
but any nonfoaming detergents as used in dishwashers
can be applied.

Fill system with clean water, add cleaning chemicals
(1) Ib. for every 40 to 50 gallons of water, (or Mirs.
Instruction ) start pump and heat up system. Let system
run for a few hours, then drain and refill with fresh
water. Your pumps are now ready for continuous duty.
(See caution below).*

Stuffing boxes are less delicate in operation than me-
chanical seals. No chemicel cleaning is necessary as on
mechanical seal pumps, but flushing out with cold water
is beneficial on this type of pump too.

After pump is started up adjust gland of stuffing box
evenly so that it drips from one to three drops of witer
per minute. This drip is absolutely essential to prevent
damage to packing and shaft sleeve. It also prevents
overioading ol motor. Excessive dripping may cause
air to enter pump under certain conditions.

Sump of ‘pump should be piped to any convenient
sewer or drain. A pipe tapping is provided for this pur-
pose at the side of the sump. Never plug this drain
tapping.

CAUTION - The addition of certain chemical additives to
svstems utilizing TACO Equipment, voids the wariranty.



INSTALLATION OF EXTERNAL CIRCULATION TUBE
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IMPORTANT

Before filling system with water, assemble external circulation
tube to pump casing as follows:

I. Screw nut into body until hand tight.

2. With a wrench continue hghfenlng for about one and one-
half full additional turns. (It is not necessary to tighten nut
all the way down)

INSTALLATION OF PUROCELL FILTER
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IMPORTANT

I. Attach Filter to the pump by loosening the top bolt on the
frame and casing and slip bracket under bolt and tighten.

2. If Recirculating line is installed — remove from frame and
insert this end into inlet of Filter. ‘

3. Attach line from outlet of the filter to seal retainer cap.

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627
Litho in US.A.

Taco (Canada) Limited 1310 Aimco Bivd., Mississauga, Ontario L4W 1B2  Telephone: 416-625-2160 Telex: 06-961179 Copyright® 1983 TACO, INC.



REPLACEMENT PARTS

NUMBER Effective: December 1, 1685

304-001 | o

121 ™ 138 PUMPS
1600 SERIES PUMPS

IMPORTANT: When ordering, always specify
part number, part name, and complete model/
number of pump.

CARTRIDGE DESIGN PUMPS

|
I . 121 — 138 SERIES PUMPS

- -« > :
j i -

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Luthon USA

Form No. F304-001 Taco (Canada) Limited 1310 Aimco Blvd., Mississauga, Ontario LAW 1B2  Telephone: 416-625-2160  Telex: 06-961179



REPLACEMENT PARTS FOR (—9) AND SERIAL NUMBER CARTRIDGE DESIGN PUMPS

Py

Qu/\

" FI) e A

ME‘E%F%,

)

1600 - 4.25 C 1

SERIAL NUMBER CODE

N FLANGE TYPE

MOTOR FRAME SIZE

| |

[ WATER SEAL

BRACKET DESIGN

MATERIAL OF CONSTRUCTION

MATERIAL OF CONSTRUCTION

MOTOR FRAME SIZE*

X 0) o} 0}

(o}

A CAST IRON PUMP AND IMPELLER (3)
B ALL BRONZE PUMP AND IMPELLER
C CAST IRON PUMP AND BRONZE IMPELLER

BRACKET DESIGN

o) 0 0 X 0

1 48 FRAME (1/4,1/3,1/2.HP)
2 56 FRAME (3/4,1 HP)

3 56 FRAME (11/2,& 2 HP)

4 56 FRAME (3 HP)

Refer to standard motors only. See nameplate for other motors.

FLANGE TYPE

N 1600 — 170RP NI — RESIST

E 1600 — 170ERP CERAMIC

0 X (0] 0 0]
1 ALL CURRENT STYLE PUMPS
WATER SEAL TYPE, ITEM # 29

(0] 0) X 0] 0]

H 1600 — 170HRP TUNGSTEN CARBIDE

(0) 0) 0) 0 X
(STANDARD)
(EXPORT)

N NPT
D DIN

ITEM #8 REPLACEMENT BODY

ITEM # 36 REPLACEMENT FLANGE SET

PUMP MOD. NO. CAST IRON BRONZE PUMP MOD. NO. CAST IRON BRONZE
121 121 — 018RP 121 — 018BRP 121 1600 — 033RP 1600 — 033BRP
122 5L {3 122 1600 — 034RP 1600 — 034BRP
e e T 33&381 133 — 150RP 133 — 150BRP 131, 32, 33, §<381 ” =
1600 10 11 1610 — 001RP 1610— 001BRP 1600 10, 11 1600 — 031RP 1600 — 031BRP
1602, 1604° N/A N/A 1602, 16042 i f
1612, 14, 15 1614 — 001RP 1614 — 001BRP 1612, 14, 15 s .

1616, 18, 19 1618 — 004RP 1618 — 004BRP 1616, 18, 19 1600 —032RP 1600 — 032BRP
1620, 22, 24 1634 — 001RP 1634 — 001BRP 1620, 22, 24 " "
1630. 1632 " “ 1630, 1632 o -
1634, 1635 i " 1634, 1635 " i
1636, 1638 1640 —002RP 1640 — 002BRP 1636, 1638 1600 — 174RP 1600 — 174BRP
1640, 1641 " " 1640, 1641 " "

Note (1) When replacing Item #8 body on 131, 132, 133, 138 and 1600C — 1& —9, you must also order current style impeller.

Note (2) Body for the 1602 & 1604 are no longer available. Consult factory.

Note (3) 121 thru 138 only.



ITEM # 15 REPLACEMENT BRACKET
ITEM # 161
PUMP MOD. NO. MOTOR FRAME SIZE (48) MOTOR FRAME SIZE (56) GASKET KIT
CAST IRON BRONZE CAST IRON BRONZE
121,122 1600 — 155RP 1600 — 156RP NA NA 1600 —050RP
1600, 10, 11 L & " " &
1602, 1604 1600 — 175RP 1600 — 176BRP "’
1612, 20, 30 o, o " "
131,132 . o o 4 "
1615* — = - bié i
133, 138 NA N/A 1604 — 023RP 1604 — 024RP
1614, 22, 24 = o 1604 — 023RP 1604 — 024RP %
1632, 34 5 24 1604 — 023RP 1604 — 024RP 5t
1635* - — oz 1600 — 050RP
1616, 36 s pc 1604 — 025RP 1604 — 026RP 1618 — 006RP
1619* - — — — .
1638, 40, 41 “ “ 1604 — 025RP 1604 — 026RP
Select bracket, per motor frame size code in serial number.
ITEM #25 REPLACEMENT IMPELLER ASSEMBLY
DIA. DIA.
PUMP NO. (-9) PUMPS CURRENT -9 CUR.| PUMP NO. (-9) PUMPS CURRENT -9 CUR.
321,122 121 — 142BRP 121 — 142BRP |4.30]4.30 1618 1618 — 001BRP N/A 7.900
131 131 — 075BRP 1630 — 023BRP [4.80]4.40 1619* N/A 1619 — 001BRP
132 132 — 063BRP 1630 — 022BRP |5.20]4.90 1620 1620 — 022BRP N/A 5.100
133 133 — 075BRP 1632 — 022BRP |5.75|5.65 1622 1622 — 020BRP N/A 5.850
138 138 — 037BRP 1634 — 023BRP |6.25]|6.15 1624 1624 — 040BRP N/A 6.500
1600 1600 — 179BRP 1610 — 020BRP |4.7514.50 1630 1630 — 022BRP 1630 — 022BRP 4.900
1602 1602 — 025BRP N/A 5.500 1632 1632 — 022BRP 1632 — 022BRP 5.650
1604 1604 — 028BRP N/A 6.200 1634 1634 — 023BRP 1634 — 023BRP 6.150
1610 1610 — 019BRP 1610 — 019BRP 4.750 1635* N/A 1635 — 001BRP -
1611* N/A 1611 — 001BRP — 1636 1636 — 001BRP 1636 — 001BRP 6.400
1612 1612 — 019BRP 1612 —019BRP 5.750 1638 1638 — 001BRP 1638 — 001BRP 6.900
1614 1614 — 018BRP 1614 — 018BRP 6.350 1640* 1640 — 001BRP N/A 7.900
1615* N/A 1615 — 001BRP - 1641% N/A 1641 — 001BRP -
1616 1616 — 002BRP 1616 — 002BRP 7.100
*When ordering, please advise diameter of impeller.
ITEM # 31 REPLACEMENT MOTOR ASSEMBLY *
HP 115/60/1 115/230/60/1 200/60/3 230/460/60/3
1/4 121 — 151RP N/A 121 — 148RP 121 — 137RP
1/3 131 — 143RP N/A 131 — 115RP 131 — 137RP
1/2 N/A 132 — 096RP 132 — 066RP 132 — 097RP
3/4 N/A 133 — 119RP 133 — 140RP 133 — 134RP
1 N/A 138 — 119RP 138 — 148RP 138 — 142RP
1% N/A 1636 — 013RP 1636 — 019RP 1636 — 010RP
2 N/A 1638 — 012RP 1638 — 015RP 1638 — 010RP
3 N/A N/A 1640 — 013RP 1640 — 010RP
* When ordering other than standard, refer to nameplate, then consult factory.

ITEM
ITEM
ITEM
ITEM
ITEM
ITEM
ITEM

# 34 SHAFT SLEEVE

#56 COUPLER
#56 COUPLER

# 111 RUBBER INSERT
#111 RUBBER INSERT
# 111 RUBBER INSERT
# 269 CARTRIDGE ASSY.

1600 — 205
1624 — 053RP
1624 — 041RP
1624 — 004RP
1624 — 020RP
900 — 512
1600 — 160RP

All —9 and Serial Number Pumps.
All Inline Pumps % thru 2 HP,
All Inline Pumps 3 HP.

All 4J Couplers.
All 3J Couplers.
All 5J Couplers.

All -9 and Serial Number Pumps.




"121+122-3-7; 131, 132+133-3-6; 138-1+2; 1600, 1602, 1604, 1610, 1612, 1614, 1620, 1622, 1624, 1630, 1632, .

REPLACEMENT PARTS FOR OLD STYLE PUMPS AND CIRCULATORS *

1634-1+-C1.

ITEM #8 BODY Same as —9 and Serial Number Pumps.
ITEM # 25 IMPELLER AND SHAFT ASSEMBLY No longer available . Must purchase Item #74 Modern- .
ization Kit listed below, Plus —9 IMPELLER
ITEM # 29 SEAL KIT Part No. 1600 — 055RP
ITEM # 31 MOTOR ASSEMBLY ' Same as —9 and Serial Number Pumps.
ITEM # 36 FLANGE SET Same as —9 and Serial Number Pumps.
ITEM # 56 COUPLER Same as —9 and Serial Number Pumps.
ITEM # 111 RUBBER INSERT Same as —9 and Serial Number Pumps.
ITEM # 161 GASKET KIT Same as —9 and Serial Number Pumps.
ITEM # 74 MODERNIZATION KIT*
PUMP NO. MOTOR FRAME SIZE (48) MOTOR FRAME SIZE (56)
CAST IRON BRONZE CAST IRON BRONZE
121,122 121 — 154RP 122 — 002RP N/A N/A
131,1322 131 — 144RP 132 — 145RP 133 — 147RP 138 — 153RP
133,138 N/A N/A 2 it
1600, 1610 121 — 154RP 122 — 022RP N/A N/A
1602, 16042 131" —="144RP 132 — 145RP 133 — 147RP 133 — 147RP
1612216202 o 4 133 — 147RP 138 — 153RP
1630 n L " L
1614, 1622 N/A N/A o rd
1624, 1632 N/A N/A ot ¥
1634 N/A N/A " !

Note (1) When replacing 1/3 or 1/2 HP 56 Frame (old) motor with a new 48 Frame motor, adapter kit #1600 — 194RP must be ordered.

Note (2) Select modernization kit per motor frame size. Select impellers per selection chart on previous page, under —9 column

*Change




PUMP SERVICING INSTRUCTIONS - NOS.
INSTRUCTION
121-7 1600-1 1620-1
- U SHERT 122-7 1602-1 1622-1
131-6 1604-1 1624-1
‘ NUMBER Effective: May 1, 1981 132-6 1610-1 1630-1
" = Supersedes: 1S 300-1-1 133-6 1612-1 1632-1
IS-100-1.3 omsatmiiaaie sl U £ 1614-1 1634-1

Plant 1D. No. 001-322
ITEMS TO CHECK BEFORE STARTING

1. Motor and bracket have been properly lubricated
at the factory and should not require additional
lubricant. Before starting, check oil level in
bracket thru sight oil gauge. Level should be be-
tween top and center of window. If, for some
reason, level is below center of window, :see in-
structions on oil well cover.’

2. Check motor and power supply for proper wiring
connections and voltage. If motor is damaged due
to improper wiring hook-up, guarantee is void.

3. The casing is rotatable and may be installed in a
vertical or horizontal pipe. The motor and bracket
must be horizontal in al] cases with nil well cover
facing the ceiling - . :

Motor— Motor is well oiled before shipment in accord-
ance with manufacturer’s recommendation and should

not require any oil upon arrival. When oilis required,

follow instructions attached to the motor end shield

plates.

LUBRICATION

Pump— (For best results TACO-LUBE #12 is recom-
mended. Maintain oil level at all times within limits
specified on oil well cover.

All circulator motors are aligned within required
tolerances when shipped. They normally do not re-
quire any attention. If due to rough handling the
motor base becomes bent, loosen screws connecting

MOTOR ALIGNMENT

cast iron and steel sections of the motor base and
place shims between the two sections until the motor
shaft is properly aligned with the pump shaft.

I. Stop pump and close suction and discharge valves.

2. Drain water from casing.

3. Remove pipe plug on opposite side of oil gauge
and drain oil (water may have gotten into oil reser-
voir).

4. Remove motor assembly from bracket.

5. Remove bracket from pump body. Loosen set
screw and pull out pump end of drive coupling. DO
NOT BEND SHAFT.

6. Remove oil well cover, loosen set screw in inside
Thrust Collar and while holding Thrust Collar, re-
move Impeller and Shaft, Thrust Washers and
Thrust Collar.

7. Clean bearings and bracket and inspect for possible
damage. Clean sight oil gauge.

8. Remove stationary seal from bracket, clean recess
and apply a film of light oil to OD of new station-
ary seat rubber cup, press firmly in place with
thumbs. Be certain it is “*bottomed™ equally, other-
wise it might leak.

9. Gently remove old seal parts from shaft with a ro-
tating motion and clean entire shaft with soft clean
cloth (Do not use much pressure). Drop new spring
and holder onto the shaft.

10. Apply a good film of oil, from the very end of the
shaft right down to, and slightly beyond the end of
the spring. With the seal in the palm of the hand
(seat facing the hand) and with an oscillating mo-
tion, press seal over end of shaft then down to free
length of the spring. Line up seal, spring and spring
holder.

11. Thoroughly clean both seal faces with a soft clean
cloth.

12.Remove set screw from Thrust Collar. Apply a
film of oil to each side of Thrust Collar, then place
a Thrust Collar Washer on each side of the Thrust
Collar with the LIGHT COLORED (Cadmium

TO REPLACE WATER SEAL AND/OR IMPELLER

Plated) SIDES facing the Thrust Collar. While
holding this 3 Part Assembly (Thrust Collar and
two Washers) in the oil reservoir with grooves on
OD of Collar facing the Impeller, slide Impeller
and Shaft into bracket so that hole in Shaft is
directly in line with screw hole in Thrust Collar.
Insert and tighten set screw until it bottoms in the
hole in the shaft, then turn back 1/16 of a turn.
This automatically adjusts the spring tension on
seal. THIS LAST OPERATION MUST BE AC-
COMPLISHED IMMEDIATELY AFTER OP-
ERATIONS 10 AND I1. IF TOO MUCH TIME
ELAPSES;: THE :OIL ‘MAY . BE SQUEEZED
OUT FROM UNDER SHAFT SEAL, PRE-
VENTING THE RUBBER PART OF SEAL
FROM SLIDING ON SHAFT WHICH IS NEC-
ESSARY WHEN PERFORMING OPERATION
12.

13.Re-assemble motor and coupling assembly to
bracket and bracket to casing, making certain that
casing gasket is in good condition and properly lo-
cated. Engage teeth of rubber coupling insert with
those in the metal ends. Bring all three parts .o-
gether, then back off one end about 1/32" :nd
tighten. Do not squeeze rubber insert, some p'mp
sizes use A "FIGURE-8" shaped one piece cou-
pler. Install without stretching or compressing.

14. Open valves in suction and discharge lines and vent
air thru vent holes, if provided. Start motor for
TWO SECONDS, then stop and inspect for water
leaks. If any leaks occur, one or more previous op-
erations must be repeated.

15. If no leaks occur, re-fill oil reservoir as previously
indicated under LUBRICATION-PUMP and re-
place oil well cover.

16. Start pump and again check for leaks. (Note: If
pump is operated longer than 30 SECONDS with-
out being primed, the mechanical seal could be
damaged).

Taco, Inc. 1160 Cranston Street, Cranston, Rhode Island 02920 Telephone: (401) 942-8000 Telex: 92-7627

Litho in US.A.

Ontario Telephone: (416) 625-2160 Telex: 06-961179

Taco (Canada) Ltd. 3090 Lenworth Drive, Missi






e | TACO “LP” SERIES
INSTRUCTIONS BALL & SLEEVE BEARING BASEMOUNTED
AND CLOSE COUPLED

NUMBER Effective: October 1 1982

1IS300-2.3 Supersedes: 15300-2.3

dated 4/1/81

Plant ID, No. 001-359

MAINTENANCE AND SERVICING

GENERAL

Before starting any service work on the pump, read
these instructions carefully.

A step by step procedure of the most common
service jobs is given to assist you in performing the
service required. Follow each step on the exploded
views on the replacement parts list. Item numbers,
part numbers and quantities required for any re-
placement part is provided on the replacement
parts list.

Be certain to stop pump and close suction and
discharge valves before starting any service work.

To gain access to internal parts of pump, remove
flanged nipples (spool piece) or flex connectors that
have been provided on suction and discharge sides of
pump.

If no freely removeable piece is provided on
suction side of pump, you can service the pump by
disconnecting both suction and discharge flanges and
remove the frame hold-down bolts. The pump end
can now be moved for convenient servicing. On close
coupled pumps with anchor blocks, the above applies.
For close coupled pumps not using anchor block an
alternate method will have to be used.

Reassembly
1. REPLACING IMPELLER Fig. 2 — Removing and Replacin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>