
Service Literature

GCS16 series units in the 6, 7.5, 10 and 12.5 ton (21,
26.4, 35.2 and 44.0 kW) cooling sizes are packaged
combination gas heat/dx cool units designed for
commercial applications. Gas heat exchanger in
160,000, 200,000 and 270,000 (46.9, 58.6 and 79.1
kW) Btuh input sizes. Optional electric heat sec-
tions with inputs of 10 to 50 kW are available in the
CHA16 series units and install inside the cabinet.

All GCS20 model units utilize a scroll compressor.
The GCS/CHA16-072 has cone compressor and the
GCS/CHA16-090, -120 and -150 has two. The scroll
compressor offer high volumetric efficiency, quiet
operation and the ability to start under system load.
Continuous flank contact, maintained by centrifugal
force, minimizes gas leakage and maximizes
efficiency. The motor is internally protected from
excessive current temperature.

All GCS/CHA16 models are designed for horizontal
or down discharge application and may be fitted
with RMF16 mounting frame, REMD16 economizer
and RTD11 ceiling diffuser.

All GCS/CHA16 are designed to accept several
different thermostat control systems such as the
Honeywell T7300 or Honeywell T8621D with mini-
mum field wiring. Control options such as econo-
mizer 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 pigtails 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 represented as a recommendation only
and do not supersede 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

GCS/CHA16 6 and 7.5 ton units are available in one cabinet
size and GCS/CHA16 10 and 12.5 ton units are available in
on size. All models are applicable for commercial three
phase installations. GCS/CHA16 models are factory
equipped with the hardware required for installing optional
thermostat control systems like the T7300 or T8621D (refer
to the Engineering Handbook for more specific application
data).

II-UNIT COMPONENTS

GCS16 unit components are shown in figure 1. CHA16 unit
components are shown in figure 2.

A-Control Box Components

The GCS/CHA16 control box is shown in figures 3 and 4.
The control box is located in the upper portion of the com-
pressor compartment behind the compressor compartment
access panel. Note that the burner ignition control (GCS
models only) is located in the heating control section located
just above the manifold/burner assembly.

The condenser fan can be accessed by removing the fan
grill located on the 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 GCS/CHA16-072/090/120/150 units use a single 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 are protected by a 3.5
amp circuit breaker (CB). Transformers use two primary
voltage taps as shown in figure 5.

2-Terminal Strip TB34

Terminal strip TB34 distributes 24V power from transformer
T1 to the control box components.

3-Transformer T3 (G & J Voltage Only)

All GCS16-072/090/120/150 G and J units use one 230VAC
transformer mounted in the control box. The transformer has
an output rating of 115VA .55A @ 230V. T3 transformer
supplies 230VAC power to combustion air inducer motor B6.

CAUTION

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

Page 14

4-Outdoor Fan Relay K10

Outdoor fan relay K10 used in GCS/CHA16-090/120/150
units, is a DPDT relay with a 24V coil. K10 energizes
outdoor fans B4 and B5 (120/150 units) in response to
thermostat demand.

5-Cooling Contactor K1 & K2

K1 and K2 are 24V coil contactors used to energize the
compressor(s) in response to thermostat demand. In GCS/
CHA16-072 units, K1 energizes condenser fan B4 along
with compressor B1 and K2 energizes compressor B2 in
response to second  stage cooling demand. All GCS/
CHA16-072/090/120/150 units use three-pole-double-break
contactors.

6-Indoor Blower Contactor K3

All GCS/CHA16-072/090/120/150 units use a three-pole
double brake contactor to energize the indoor blower and
optional economizer. The coil is energized by a blower
demand from indoor thermostat terminal “G” (cooling
demand or fan switch in “ON” position).

7-Condenser Fan Motor Capacitor C1 & C2

GCS/CHA16-072/090/120/150 series units use single phase
PSC condenser fan motors. See condenser fan motor
nameplate for capacitor ratings.

B-Heat Control Section (GCS Only)
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2-Burner Assembly (Figure 13)

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 14)

Flame rollout switch S47 is a high temperature limit located
just above the burner on all units. See figure 13. 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.
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4-Primary High Temperature Limit S10

S10 is the primary limit for gas heat. See figure 15 for both
types used. On GCS16-090-1 models units, S10 is located
in the heating compartment and mounted to the lower
portion of the panel dividing the heating compartment from
the blower compartment. On GCS16-072 and GCS16-090-2
models, S20 is located in the return air area. On GCS16-
120/150 models, S10 is located in the blower compartment.
Primary limit S10 is wired in series with the burner control
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 2 for factory
set point. Stick type limit used on GCS16-072 and 090-2
models must be installed with limit face in DOWN position.

5-Secondary Limit S21

All GCS16 model units are equipped with a secondary limit
(disc type limit figure 15). On GCS16-072/090 models, S21
is located in the blower compartment. On GCS16-120/150
models, S21 is located in the return air (behind filters). The
limit is auto-re-set thermostat which opens on temperature
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 adjustable. See
table 2. This is a safety shutoff function of this unit and must
never be bypassed.

GCS16 Unit S10 Set Pointo S21 Set Pointo

072-1 200 175
090-1 180 150
090-2 200 175
120-1 180 150
120-2 170 150
150-1 170 150

Table 2
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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 stationay 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 rsulting 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-Condenser Fan and Motor B4 & B5

The specificiations section in this manual shows the specifi-
cations of condenser fans used in GCS/CHA16s’. The
condenser fan is controlled by cooling contactor K1.
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3-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.

4-Evaporator Coil

All GCS/CHA16 model units have a single slab evaporator
coil. The ocil in the GCS/CHA16-072/090/120 has three
rows and the GCS/CHA16-150 has four rows, of rifled
copper tubes fitted with ripple-edged aluminum fins. A
Thermal Expansion Valve (TXV) feeds multiple parallel
circuits through the coil. See figure 27.

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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