
Service Literature

GCS16 series units in the 15 and 20 ton (52.8 and 70.3
kW) cooling sizes are packaged combination gas heat/
dx cool units designed for commercial applications. Gas
heat exchanger in 235,000 and 375,000 (68.9 and
109.9 kW) Btuh input sizes. Optional electric heat
sections with inputs of 15 to 75 kW are available in the
CHA16 series units and install inside the cabinet.

GCS/CHA16-180 units utilize reciprocating compres-
sors. Thse compressors are hermeticaly sealed for leak
free opration and long service life. A built in protection
device assures protection from excessive current and
temperatures.

GCS/CHA16-240 units utilize scroll compressors. The
scroll compressor offers high volumetric efficiency and
quiet operation. Continuous flank contact, maintained
by centrifugal force, minimizes gas leakage and maxi-
mizes efficiency. The motor is internally protected from
excessive current and temperature.

GCS/CHA16-180/240 units are designed for horizontal
or down flow discharge application and may be fitted
with RMF16 mounting frame, REMD16 economizer and
RTD11 ceiling diffuser.

GCS/CHA16-180/240 are designed to accept any of
several different thermostat control systems such as the
Honeywell T7300 or Honeywell T8621D with minimum
field wiring. Control options such as economizer and
warm up kit, connect to the unit with jack-plugs. When
plugged in the controls become an integral part of the
unit wiring. Units are also equipped with low voltage pig
tails to facilitate thermostat field wiring.

Information in this manual is for use by a qualified
service technician only. All specifications are subject to
change. Procedures outlined in this manual are repre-
sented as a recommendation only and do not super-
sede or replace local or state codes.

WARNING

Improper installation, adjustment, alteration,
service or maintenance can cause property
damage, personal injury or loss of life. Installa-
tion and service must be performend by a
qualified installer or service agency.

WARNING

Refrigerant can be harmful if it is inhaled.
Refrigerant must be used and recovered re-
sponsibly.
Failure to follow this warning may result in
personal injury or death.
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I-APPLICATION
GCSCHA 15 and 20 ton units are available in one
cabinet size. All models are applicable for commercial
three phase installations. GCS/CHA16 models are
factory equipped with the hardware required for install-
ing optional thermostat control systems.

II-UNIT COMPONENTS

See figures 1 and 2 for GCS16 or CHA16-180/240 parts
arrangement.

A-Control Box Components

The GCS/CHA16 control box is shown in figure 3. The
control box is located in the upper portion of the com-
pressor compartment behind the compressor compart-
ment access panel. Note that the burner ignition control
and other components are located in the burner control
box, above the manifold assembly.

The condenser fans can be accessed by removing the
fan grills located on top of the unit.

The indoor blower access panel (all units) is located to
the left side of the heating compartment access.

1 - Transformer T1

All GCS16/CHA-180/240 units use a line voltage to
24VAC transformer mounted in the control box. The
transformer supplies power to control circuits in the unit.
Transformers are rated at 70VA and is protected by a
3.5 amp circuit breaker (CB). CB8 is internal to the
transformer. Transformers use two primary voltage taps
as shown in figure 6.
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DANGER

Remove all power to disconnect before
servicing.
Electrical shock resulting in death or injury
may result if power is not disconnected.

CAUTION

Label all wires prior to disconnection when
servicing control box. Wiring errors can
cause improper and dangerous operation.
Verify proper operation after servicing.
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C-Gas Heat Components

1 - Heat Exchanger (Figure 8)

All units use an aluminized steel tubular heat exchanger.
Each tube has a matching inshot burner. GCS16 low input
units will have five tube heat exchanger with matching inshot
burners. High input units will have an eight tube heat ex-
changer with matching burners. Combustion takes place at
each tube entrance and is drawn upwards through each
tube by the combustion air blower. Heat is transferred from
all surfaces of the heat exchanger tubes. The supply air
blower, controlled by the ignition control, forces air across all
surfaces of the tubes to extract the heat of the combustion.
The shape of the tubes ensure maximum heat exchange.

2-Burner Assembly (Figure 8)

The burners are controlled by the spark electrode, flame
sensing electrode, gas valve GV1 and combustion air
blower B6. The spark electrode, flame sensing electrode
and gas valve GV1 are directly controlled by ignition control
A3.

a-Burners

All units use inshot burners. Burners are factory set and do
not require adjustment. Burner shutters are designed to be
fully open only. Units are furnished with a peep hole with
cover in the access panel for flame viewing. Always operate
unit with access panel in place. Burners can be individually
removed for service. Burner maintenance and service is
detailed in the MAINTENANCE section of this manual.

b-Orifice

Each burner uses an orifice which is matched to the burner
input. The orifice is threaded into the manifold. The burner is
supported by the orifice and will easily slide off for service.

Each orifice and burner are sized specifically to the unit.

3-Flame Rollout Switch S47 (figure 9)

Flame rollout switch S47 is a high temperature limit located
just above the burner on all units. See figure 9. The limit is a
N.C. SPST manual re-set thermostat connected in series
with ignition control A3. When S47 senses flame rollout,
ignition control immediately closes the gas valve. The switch
is factory set to open at 180o and cannot be adjusted.

4-Primary High Temperature Limit S10

S10 is the primary limit for gas heat. See figure 10. S10 is
located in the bottom are of the division panel between the
blower compartment and the heat section. See figure 8.
Primary limit S10 is wired in series with the burner control
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A3. S10 N.C. contacts open to de-energize the ignition
control when excessive heat is reached in the heat ex-
changer. At the same time, the N.O. contacts close energiz-
ing K20 blower limit relay, which in turn energizes the blower
relay K3 energizing indoor blower B3. See table 1 for factory
set point.

5-Secondary Limit S21

All GCS16 model units are equipped with a secondary limit
(figure 8) located in the upper are of the division panel
between the blower compartment and heat section. The limit
is a SPDT auto-re-set thermostat which opens on tempera-
ture rise. S21 is wired in series with the ignition control. The
limit is used to de-energize the ignition control and shut
down the unit when temperature in the blower compartment
becomes too high. The limit is factory set and is not adjust-
able. See table 1. This is a safety shut-off function of this
unit and must never be bypassed.

6 - Combustion Air Prove Switch S18

Combustion air prove switch S18 is a SPST N.O. centrifugal
switch inside the combustion air motor. It is used to monitor
combustion air inducer operation. The switch is wired in
series with ignition control A3. On start up, the switch closes
when the combustion air motor reaches a set speed (RPM)
to allow power to the ignition control (proves, by closing, that
the combustion air inducer is operating before allowing the
ignition control to be energized).

7 - Combustion Air Inducer B6

Combustion air inducer B6 provides fresh air to the burner
while clearing the combustion chamber of exhaust gases.
The blower uses a PSC, 208/230VAC, single phase, 1/25 hp
motor. The blower begins operating immediately upon
receiving a thermostat demand and is de-energized immedi-
ately when thermostat demand is satisfied. However, at
colder ambients down to -40oF, the blower may take up to
15 seconds before rotation begins. All combustion air
inducer motors are sealed and cannot be oiled.

Heat Input S10 Set Pointo S21 Set Pointo

235,000 Btuh 200 140

375,000 Btuh 180 140

Table 1
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The scroll compressor is tolerant to the effects of liquid
return. If liquid enters the scrolls, the orbiting scroll is
allowed to separate from the stationary scroll. The liquid is
worked toward the center of the scroll and is discharged. If
the compressor is replace, conventional cleanup practices
must be used.

Due to its efficiency, the scroll compressor is capable of
drawing a much deeper vacuum than reciprocating com-
pressors. Deep vacuum operation can cause internal fusite
arcing resulting in damaged internal parts and compressor
failure. It is permissible to “pump-down” the system using
the compressor but never use a scroll compressor for
drawing a vacuum on the system. The type of damage can
be detected and will result in denial of warranty claims.

For compressor specifications see compressor nameplate
or ELECTRICAL DATA section in this manual. All compres-
sors are protected by internal overload protection circuitry.

2-Reciprocating Compressor

GCS/CHA16-180 units are equipped with three reciprocating
compressors B1, B2 and B13. Compressor B1 and B2 are
energized in response to Y1 (1st stage cool) demand and
B13 is energized in response to Y2 (2nd stage cool) de-
mand. See compressor nameplate or ELECTRICAL DATA
section for compressor specifications.
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3-Condenser Fan and Motor B4 & B5

The specifications section in this manual shows the specifi-
cations of condenser fans used in GCS/CHA16 units.
Condenser fans B4 and B5 are controlled by condenser fan
relay K10 and are both energized in response to demand.

4-Indoor Blower Motor B3

All GCS/CHA16 model units use three-phase, PSC, belt
driven blower motors. See motor nameplate or ELECTRI-
CAL DATA section for motor specifications.

5-Evaporator Coil

GCS/CHA16-180 units have three row single slab evapora-
tor coils. GCS16-240 units have four row three slab evapo-
rator coils. The rows are of rifled copper tubes fitted with
ripple-edged aluminum fins. A Thermal Expansion Valve
(TXV) feed multiple parallel circuits through the coil. See
figure 19.

CAUTION

The head of a scroll compressor may be hot
since it is in constant contact with discharge
gas.

Contact could result in serious burns.
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IMPORTANT

In case emergency shutdown is required, turn
off the main shut-off valve and disconnect the
main power to the unit. These controls
should be properly labeled by the installer.
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VIII-Heating System Service Checks

A-C.S.A.
Applications and Requirements

All GCS16s are C.S.A. design certified without modification.

B-High Altitude

CSA certified units must be derated when installed at an
elevation of more than 4500 feet (1372 m) above sea level.
See table 9 for installations greater than 4500 feet (1372 m).

This is the only permissible derate for these units.

B-Gas Piping

Gas supply piping must not allow more than 0.5”W.C. drop
in pressure between gas meter and unit. Supply gas pipe
must not be smaller than unit gas connection.

Compounds used on threaded joints of gas piping MUST be
resistant to the action of L.P. gas.

D-Testing Gas Piping Pressure

When pressure testing gas lines, the gas valve must be
disconnected and isolated. Gas valves can be damaged if
subjected to more than 0.5 psig (14” W.C.). See Figure 25.
If test pressure is equal to or less than 0.5 psig (14” W.C.),
use the main manual shut-off valve before testing to isolate
unit from gas supply system.
When checking piping connection for gas leaks, use a soap
solution or other preferred means. Common kitchen deter

Unit Altitude Ft.
Man. Press.
Nat. (in. w.c.)

Man. Press.
LP (in. w.c.)

GCS16-180
/240

0-4500 3.7 10.5
4501-5500 3.4 9.7
5501-6500 3.1 8.9
6501-7500 2.9 8.1

Table 9

gents can cause harmful corrosion on various metals used
in gas piping. The use of specialty Gas Leak Detector is
strongly recommended. Do not use matches, candles,
flame, or other source of ignition to check for gas leaks.

E-Testing Gas Supply Pressure

When testing gas supply pressure, connect test gauge to
the inlet pressure tap (field provided). Test supply gas
pressure with unit firing at maximum rate. Make sure the
reading falls within the range of the following values. Low
pressure may result in erratic operation or “underfire.” High
pressure can result in permanent damage to the gas valve
or “overfire.” For natural gas units, operating pressure at the
unit gas connection must be between 4.5” W.C. and 10.5”
W.C.  For L.P. gas units, operating pressure at the unit gas
connection must be between 11.0” W.C. and 13.5” W.C.

On multiple unit installations, each unit should be checked
separately, with and without the other units operating.
Supply pressure must fall within the range listed in the
previous paragraph.

F-Check and Adjust Manifold Pressure

After line pressure has been checked and adjusted, check
manifold pressure. Refer back to figure 24 for location of
manifold pressure adjustment screw and pressure tap outlet.

The gas valve is factory set and should not require adjust-
ment. All gas valves are factory regulated. Manifold pres-
sure for natural gas is 1.6” low fire and 3.7” high fire. For
L.P. units manifold pressure is 5.5” low fire and 10.5” high
fire. These manifold pressures are the same for all CGS16
models regardless of input and size. The gas valve should
completely and immediately cycle off in the event of gas or
power failure. The manual shut-off knob can be used to
immediately shut off gas supply.
NOTE - Do NOT attempt to adjust low fire manifold pres-
sure. Low fire manifold pressure is not adjustable.

1- Connect a test gauge to the outlet pressure tap on the
gas valve. Start the unit and allow five minutes for the
unit to reach steady state.

2- While waiting for the unit to stabilize, notice the flame.
The flame should be stable without flashback and
should not lift from the burner head. Natural gas should
burn blue. L.P. gas should burn mostly blue with some
orange streaks.

3- After allowing the unit to stabilize for five minutes, record
the manifold pressure. Make adjustments if necessary.

4- Disconnect heating demand as soon as an accurate
reading has been obtained.

IMPORTANT

For safety, connect a shut-off valve between
the manometer and the gas tap to permit shut
off of gas pressure to manometer.
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