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Air Conditioning Sequences of Operation
Power up equipment
With power up of both the outdoor unit and the indoor unit, line voltage is supplied to MS1, the outdoor variable speed fan motor (ICM) and the sump
heater. 1 L2 voltage is applied to the sump heaters
discharge line thermostat (TDL), MS2 and the outdoor variable speed fan motor ICM. 2 If the compressor discharge line temperature is below 80°F,
the TDL 3 is closed and the sump heater 4 is
energized. The indoor unit’s control transformer supplies low voltage to the low voltage terminal board R
terminal (LVTB-R) and common is connected to the
LVTB-B terminal. 5
Cooling cycle first stage
The thermostat’s Y1 and G are energized, the G terminal supplies low voltage to the indoor variable
speed motor (ICM-2) control board LVTB-G. 6 The
thermostat’s Y1 terminal is connected to the ICM-2
control board LVTB-Y in this application. 7 With low
voltage now applied to LVTB-Y-G, the ICM-2 motor
will follow the Comfort-R ramp up. In this application, the first minute of the indoor ICM-2 motors operation the CFM is at 40%, then ramps up to 60% for
seven and a half minutes before it ramps up to 80%.
The first stage cooling CFM is at 80% of the total
cooling CFM. The indoor ICM-2 control board LVTBY terminal is connected to the outdoor unit’s low voltage YELLOW wire, which is connected to the MS
coil 8A HI-TEMP switch and HPCO 8B which is in
series with the MS coil. 8A The outdoor ICM fan
motor’s speed control is independent of the compressor steps and is done with the unit’s OFT-A. 9 The
outdoor ICM fan motor 10 operates in high speed
when outdoor ambient is above 80°F and low speed
when then ambient is below 76°F no matter if the
compressor is loaded or unloaded.
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Sequence of operations 4TTX6060A and 4A7A6060A

Cooling cycle second stage
When there is a call for second stage cooling, the
thermostat’s Y2 terminal is energized. In this application, the thermostat’s Y2 terminal is field wired to
the LVTB-BK of the indoor unit. 11 This enables the
indoor ICM-2 motor to ramp up to corresponding
second stage of Comfort-R. The indoor LVTB-BK is
wired to the outdoor unit’s YELLOW with a RED stripe
low voltage control wire. 12 The two step scroll
compressor’s internal solenoid 13 is energized, closing both unloading orifices, enabling the scroll to
pump at full rated capacities. Once the load is met
for second stage, the thermostat de-energizes the
thermostat’s Y2, which removes low voltage from the
ICM-2 control board LVTB-Bk and the two step scroll
solenoid. 11 This returns the indoor ICM-2 motor to
the corresponding Comfort-R airflow and the compressor to unload at 70% of rated capacity. The thermostat should continue to maintain the indoor temperature by loading and unloading the two step scroll
compressor and varying airflow to correspond with
the compressor output without any cycling time delays in operation. Once the thermostat is satisfied,
the thermostats LVTB-Y1 7 and G 6 are de-energized, removing low voltage from the outdoor unit,
and the indoor variable speed motor will start a three
minute fan of cycle. If the thermostat was in second
stage cooling when it was satisfied or was turned off,
the airflow will ramp down to 50% for three minutes
and if it was in first stage the indoor blower will ramp
down to 40% for three minutes.
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Air Volume Measurement
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Compressor Diagnostics
Figure 9b

There should be resistance measured. If there is no
resistance or infinite ohms measured, replace the
relay as the solenoid coil inside the relay has opened.
If the relay coil checks out okay, the relay is not defective.
Testing a start capacitor for proper operation
Step 1
Inspect the capacitor case for a vented top or cracks
in the case. If the capacitor is vented or cracked,
replace it with one of equal microfarad and voltage
rating. If the capacitor shows no visible signs of failure, proceed to Step 2.

Figure 9c

Step 2
Set multimeter to OHM setting. Place meter leads
on each capacitor terminal (See Figure 11.)
Figure 11

Shake
up and down
or sideways

This indicates the relay contacts are not welded shut.
If the relay contacts do not open, replace the relay.
If the relay contacts do open, proceed to Step 3.
Step 3
Measure the resistance between relay terminals 2
and 5 (See Figure 10.)
Figure 10

Remove one side of the bleed resistor before performing this test.

The battery in the meter should charge the capacitor
and the ohm reading on the meter should fluctuate
up and down. The meter should end up reading the
value of the bleed resistor. If the meter does not
change reading, replace the start capacitor with one
of equal microfarad ratings. Voltage rating may be
equal or greater than the original rating.
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Heat Pump Procedures
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Refrigeration Cycle Problems
Step 2
The reversing valve 24 volt coil will become energized
and the valve will shift. If not, check for the presence of
24 volts at the coil (See Figure 7).
Figure 7

Step 4
Let the unit run for several minutes, then force a defrost cycle again. Place the metal end of a screwdriver near the end of the reversing valve coil (See Figure 9). Magnetic pull on the screwdriver will indicate
that the coil is working properly. The valve would then
be considered mechanically defective, replace the
valve.
Figure 9

Step 3
If voltage is present, shut the system down, disconnect power to the unit, remove one wire from the coil,
and perform an Ohms check on the coil (See Figure
8). An infinite reading will indicate an open coil. If the
coil is open, replace the coil, restore power, and check
for proper operation. If the ohms reading is good, reconnect the wire, restore power, and call for heat (Heat
pump mode).
Figure 8

Step 5
If no voltage is present at the coil during a forced defrost cycle, check for 24 volts at the defrost control
board (See Figure 10). If voltage is present at the defrost control board, check for a defective wiring harness. No voltage at the defrost control board indicates a defective defrost control board. Replace the
board.
Figure 10
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Furnace Procedures
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Gas Pressure Manifold Adjustment
Two Stage Furnaces

Introduction
Manifold pressure requirements for two stage natural gas models (See Figure 1) is 1.4 to 1.7 inches
water column first stage (See Figure 2), and 3 to 3.5
inches water column second stage (See Figure 3.)

LP models require a manifold pressure of 4 to 4.5
inches water column first stage (See Figure 4) and
10.5 to 11 inches water column second stage (See
Figure 5.)
Figure 4

Figure 1

Figure 5

Figure 2

The gas valve has a pressure port tap to measure
the manifold pressure (See Figure 6.)
Figure 3

Figure 6

Pressure
port tap

E2

ECM Motor Test

Figure 4a

terminal and the ECM Motor Module. The line choke
filters out electrical noise and improves power factor
of the motor. The choke looks very similar to a control voltage transformer, but only has two wires instead of four (See Figures 5a & 5b.)
Figure 5a

Figure 4b

Figure 5b

Switches 1 & 2: Outdoor unit size in tons of cooling
Switches 3 & 4: Cooling CFM per 1 ton of capacity
(350,400,450)
Switches 5 & 6: Cooling OFF delay Time or
Com-fort-R
Switches 7 & 8: Heat airflow settings: Programmed
heating speed for 1st and 2nd stages

CIRC
HOT

Line voltage electrical circuit
The ECM motor module receives 115 volt power via
a 5-pin plug located on the side of the module. The
wiring from the 5-pin plug connects to the furnace
control board on terminals CIRC HOT and CIRC
NEUTRAL. On larger ECM motors, an optional line
choke will be present between the CIRC HOT

CIRC
NEUTRAL
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