DUAL CAPACITY INVERTER HEAT PUMP
CONDENSING UNIT SERVICE MANUAL

(GC202006-I)
Capacity: 24kBtu/h~60kBtu/h
Rate Frequency: 60Hz
Operation Range:
Cooling: 5°F (-15°C) ~129.2F (54C )
Heating: -22°F (-30°C)~75.2°F (24°C)
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4 Maintenance

4.1 System Diagram
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4.2 Connection Pipe Vacuum Pumping

NOTICE

@ Make sure the outlet of vacuum pump is away from fire source and is well-ventilated.

® Before vacuum pumping, make sure the unit cut-off valves are closed.

® When vacuum pumping, both the liquid pipe and the gas pipe must be pumped.

(1) Remove the caps of the liquid valve, gas valve and also the service port.

(2) meanwhile the gas and liquid valves should be kept closed in case of refrigerant leak.

(3) Connect the hose used for evacuation to the vacuum pump.

(4) Open the switch at the lower pressure side of the manifold valve assembly and start the vacuum pump.
Meanwhile, the switch at the high pressure side of the manifold valve assembly should be kept closed,
otherwise evacuation would fail.

(5) The evacuation duration depends on the unit's capacity, generally.

Model Time(min)
GTS18HNO36A 35
GTS18HNO60A 40

And verify if the pressure gauge at the low pressure side of the manifold valve assembly reads -0.1Mpa

(-750mmHg), if not, it indicates there is leak somewhere. Then, close the switch fully and then stop the vacuum

pump.
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(6) Wait for 10min to see if the system pressure can remain unchanged. If the pressure increase, there may be
leakage.

(7) Slightly open the liquid valve and let some refrigerant go to the connection pipe to balance the pressure
inside and outside of the connection pipe, so that air will not come into the connection pipe when removing
the hose. Notice that the gas and liquid valve can be opened fully only after the manifold valve assembly is
removed.

(8) Place back the caps of the liquid valve, gas valve and also the service port.

| Pressure gauge (Low-pressure) Gauge manifold

Pressure gauge (High-pressure)
| Switch (Low-pressure)

1 T e Switch (High-pressure)

| Connection pipe (To indoor uni) I g Connection pipe

| "Em Cap

e T i o

Liquid valve X . ’:-}.
‘ flen 9 g
Gas valve t\ A Service pipe
a2

 Service port /€7 Hose Cap
: Hose with the valve pin
Cap

Vacuum pump

NOTICE:

For large-size units, there are maintenance ports for liquid valve and gas valve. During evacuation, you may
connect the two hoses of the branch valve assembly to the maintenance ports to speed up the evacuation.

Refrigerant should be reclaimed into the appropriate storage tank. System should use oxygen-free nitrogen
purging to ensure safety. This process may need to repeat several times. Do not use compressed air or oxygen in

this process.

56



DC INVERTER HEAT PUMP CONDENSING UNIT

4.3 Refrigerant Charging

Pre-charging

Step 1: Connect the high pressure gauge line to the valve of liquid pipe and connect the low pressure gauge
line to the valve of gas pipe. Connect the middle gauge line to the vacuum pump. Power on the vacuum pump
and perform vacuum drying.

Step 2: After vacuum drying, close the high and low pressure gauge valves. Then remove the middle gauge
line from the connector of vacuum pump. Then connect to the refrigerant tank.

Step 3: Loosen the middle gauge line from the connector of pressure gauge to a proper extent and slightly
open the valve of refrigerant tank. Evacuate the middle gauge line. Then tighten up the connector again and
completely open the valve of refrigerant tank at the same time.

Step 4: Keep the refrigerant tank erect and put it on an electronic scale. Record the current weight as m1.

o | = m

7

Step 5: Open the high pressure gauge valve (Keep the low pressure gauge valve closed). Then charge
refrigerant into the system. Meanwhile, record the weight of refrigerant tank as m2.

Step 6: m1-m2=m. If m equals to the required charging quantity M, close the valve of refrigerant tank at once.
Then move to step 8.

Step 7: If you can’t continue to charge refrigerant into the system and the quantity of charged refrigerant is
less than the required charging quantity, then record the current quantity of charged refrigerant:

m=m1-m2

m'=M-m

The remaining charging quantity is: m"=M-m

Step 8: After charging, remove the pressure gauge.
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Refrigerant charging when unit is turned on:

Step 1: Close the valve of refrigerant tank. First remove the pressure gauge lines and connect the outdoor
unit to the indoor unit. Then reconnect the pressure gauge lines. Connect the low pressure gauge line to the other
joint of gas valve and connect the high pressure gauge line to the liquid valve. Connect the middle gauge line to
the vacuum pump. Power on the vacuum pump and perform vacuum drying.

Step 2: After vacuum drying, close the high and low pressure gauge valves. Then remove the middle gauge
line from the connector of vacuum pump. Then connect to the refrigerant tank.

Step 3: Loosen the middle gauge line from the connector of pressure gauge to a proper extent and slightly
open the valve of refrigerant tank. Evacuate the middle gauge line. Then tighten up the connector again and
completely open the valve of refrigerant tank at the same time.

Step 4: Turn on the air conditioner and let it run for a while.

Step 5: Open the low pressure gauge valve (Keep the high pressure gauge valve closed). Then charge in the
remaining charging quantity m".

Step 6: After all required refrigerant is charged in, close the valve of refrigerant tank.

Step 7: Remove the pressure gauge to finish the refrigerant charging work.

Procedure of refrigerant charging

Following is the supplementary requirement for refrigerant charging on the basis of normal procedure:

1) Make sure that when charging refrigerant into the system, no other types of refrigerant will be mixed.
The pipeline for refrigerant charging should be as short as possible to reduce the amount of refrigerant
leftin it.

2) The refrigerant tank should stand erect.

3) Make sure the refrigerating system is already grounded before refrigerant charging.

4) When charging is completed (or not yet completed), stick a label on the system.

5) Before re-charging refrigerant into the system, use oxygen-free nitrogen to perform pressure test. When
charging is completed, perform leak test before trial running. Before leaving the workplace, perform a

leak test again.
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4.4 Maintenance of Major Components

4.4.1 Replacement of thermostat

Please refer to the instruction manual of thermostat XE70-00/E1.

4.4.2 How to replace the compressor

4.4.2.1 Diagnosis of compressor failure

A. On condition that the unit can be started up

Step 1:

If the unit can be started up, then start it up to check the current of the faulted compressor. Use a pressure
gauge to measure the pressure of the big and small valves. Connect with a computer to monitor the data. Refer
to the following table based on the recommended working current. The electric current of an inverter compressor
will be different under different rotation speed or different working conditions. If the compressor is working at
60Hz, the working current corresponding to different condensing temperature and evaporating temperature is
shown below:

Inverter compressor QXFT-F310zN450

Working Curreat (A)
1.0
“<
100
90 we
80
LLR
70
&0 Ly
p ] ® T n 3
Inverter compressor QXAU-F516zX440A
Working Current (A)
16,0
“x
150
140 we
130
8
120
116 0T
0 1 T 13
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Step 2:

Judge whether the operating noise of the compressor is normal, and whether there is a sharp noise or
obvious scraping. If there is a normal compressor working nearby, compare their operating noise.

Step 3:

Examine whether the electronic expansion valve of the outdoor unit is active and whether the 4-way valve
works or not. How to examine:

(1) Electronic expansion valve:

The electronic expansion valve will be reset every time when the unit is powered on or off. Touch the valve
and you can feel the movement of the valve spool. In the last stage of the reset process, you will hear the click of

the valve and feel its vibration.

Electronic expansion

Touch the electronic expansion valve:

a. Touch the top of the electronic expansion valve and you can feel its move as it is reset upon startup.

b. Make sure the coil is fixed firmly.

(2) 4-way valve:

During normal operation, the 4 copper tubes that connect to the valve will have different temperature. When

the 4-way valve is working, it will generate some noise and vibration.
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This is the position of the 4-way
valve. Do not touch it directly
with your hands. There is hot
refrigerant at the exhaust pipe,
so be careful not to be scalded.

-

D- Connect to the exhaust side
Caution! High temperature!

Labels on the 4-way valve:

D-connect to the exhaust side; E-connect to the evaporator of indoor unit;

S-connect to the inhalation side of the liquid separator; C-connect to the condenser;

When the system is in cooling mode, C-the pipeline is with high pressure and high temperature; E, S-the
pipeline is with low pressure and low temperature;

When the system is in heating mode, E-the pipeline is with high pressure and high temperature; C, S-the
pipeline is with low pressure and low temperature;

Because D is connected to the exhaust side, it is with high pressure and high temperature regardless of the
operating mode. When the unit is powered on, in defrosting or oil return mode, the 4-way valve will produce some
noise. Do not touch the pipes directly with your hands and be cautious of the hot temperature.

Step 4:

Check the drive board of compressor, i.e. the IPM module.

Please refer to the IPM checking method in the section of troubleshooting.

Check the drive board of compressor, i.e. the IPM module.
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Please refer to the IPM checking method in the section of troubleshooting.

B. On condition that the unit cannot be started up

Step 1:

Cut off the power supply and detach the cover of the wiring box of the compressor. Check the wiring of the
Compressor.

Step 2:

Check the resistance between the wiring terminals (U, V, W) of compressor.

Refer to the following table for the resistance between any two terminals:

Compressor model UV Winding resistance VW Winding resistance WU Winding resistance

QXFT-F310zN450
0.79+7%Q 0.79+7%Q 0.79£7%Q

QXAU-F516zX440A

Measure the earth resistance of each wiring terminal. The resistance should be above 10 megohm. If not, we
can judge that the compressor is faulted inside.

Step 3:

On condition that the unit cannot be started up, we also need to check the solenoid valve assembly of the
system, including the electronic expansion valve. The checking method is the same as instructed above.

Step 4:

Check whether the IPM module is normal. Please refer to the IPM checking method in the section of

troubleshooting.
4.4.2.2 Replacement of compressor

Step 1: Preparation

(1) Prepare the components for replacement

When carrying the old and new compressors, do not place the compressors horizontally or upside down. The
angle of inclination should be within £30°. Make sure the lubricant inside the compressors will not flow from the oil
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balance mouth. The suction and exhaust openings of the compressors must be sealed. If a rubber seal is missing,

user adhesive tape to seal the opening. This is to prevent the compressor oil from contacting the air.

Make sure the rubber seals
of the suction and exhaust
openings of the compressor
are in good condition.

Make sure the electric box cover of
the compressor is in good condition.

NOTICE: Before replacement, make sure the nameplates and models of the compressors are identical.

NOTICE: Make sure the lubricant is sealed inside the compressors.
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(2) Prepare relevant tools

1) Prepare nitrogen. Please strictly follow the nitrogen welding standards during the welding process.
Make sure there is sufficient nitrogen. The nitrogen pressure should be above 2.0MPa;

2) Prepare welding rods. Prepare some welding rods of common specifications and some special
welding rods that contain more than 5% silver. They are used to weld the compressor. The suction
and exhaust openings of the compressor are all connected to copper-plated steel pipes, so we
need to use special welding rods and solder;

3) Prepare applicable welding tools. Please evaluate how much oxygen and acetylene should be used
according to the current welding condition. Try to avoid repeated welding.

4) Prepare a complete set of tools, including an internal hexagonal wrench, diagonal pliers, pincer
pliers, nipper pliers, a universal meter, a pressure gauge, cross screwdriver, straight screwdriver,
more than two wrenches, insulating tape and wire cables.

Step 2: Disconnect power

If the compressor needs to be replaced after judging as above, then switch off the outdoor unit and
disconnect the power cable of the outdoor unit. Use insulating tape to wrap the power cable and put a notice
board on the power switch to remind people to be cautious of electric shock.

Step 3: Neaten the electric components

When you detach the compressor wires, temperature sensors and electric heaters, mark them
correspondingly for the convenience of reconnecting them.

Step 4: Discharge refrigerant

Discharge refrigerant from the system. Discharge simultaneously from the high pressure side and low
pressure side. Do not discharge too fast (It should take more than 12h to completely discharge the refrigerant);
otherwise, large quantity of lubricant will escape from the system together with the refrigerant.

Step 5: Detach the compressor

Check the condition of the damaged compressor, including its position and model.

If the information of the compressor is confirmed, check the oil quality.

(a) If the ail is clear and impurities-free, we consider that the oil of the system is not polluted. Meanwhile, if
we confirm that the valves and pipes are also normal, then we can replace the compressor only. For the removal

of compressor, please refer to the section: Removal of Major Components.
How to check oil quality:
(1) After the compressor is detached, put it on a solid ground and shake it at an angle of 30~45° to ensure

that the contaminant at the bottom of the compressor can be poured out.
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(2) Place the compressor at a position above the ground level and then pour out the oil from the air outlet of
the compressor. Collect the oil in a transparent container. The amount of oil should be over 150ml.
NOTE:
1) The axial direction of the compressor should not slant at an angle larger than 20° to the horizontal
direction.
2) Prevent the compressor from falling.
3) Put a transparent container (over 150ml in volume) under the exhaust pipe to collect the compressor
oil, thus we can see the oil quality.
(3) Put the container of compressor lubricant in a bright location and see if there is impurity and
discoloration. Sniff at the compressor lubricant. Normally, there is no pungent smell.
(b) If the oil is contaminated, replace the compressor and the gas-liquid separator.
NOTE: Confirm whether the compressor needs to be replaced. The pipe mouths of the faulted compressor must be
sealed by adhesive tape as soon as the compressor is detached. Make sure the compressor is well preserved for the
ease of future analysis.
Step 6: Check the components
If the oil is contaminated, check the components of the unit, including the gas-liquid separator.

Check the gas-liquid separator
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1. Remove the screw bolt of

the separator. 2. Remove the screw bolt of

& % the separator.

% 3. Remove the separator.

When the separator is detached, check whether there are impurities inside. Below is the checking method:
NOTE:

When pouring the liquid from the separator, make sure the discharge pipe is at the lower position.Slant at an
angle not larger than 20°

Use a transparent container to collect the content inside the separator. Check its color, seal it well and return
it to the factory for inspection.

NOTE:

If the compressor is damaged and needs to be replaced, the gas-liquid separator should also be replaced,
whether or not there are impurities in the separator or other abnormal conditions.

Confirm which parts of the system should be replaced. Make sure the pipe mouths of the damaged parts or
components are sealed by adhesive tape as soon as they are detached. Keep them in the original condition for
future analysis.

Step 7: Clear the pipeline

After confirming which parts of the system should be replaced, check the pipeline of the system. Blow
through the main pipeline with nitrogen. After clearing the pipeline, if the components are not replaced
immediately, seal the pipeline with adhesive tape to prevent the system from being contaminated by water and

impurities in the air.
66



DC INVERTER HEAT PUMP CONDENSING UNIT

Step 8: Replace the compressor

For the removal of compressor, please refer to the section: Removal of Major Components.

Step 9: Check/Replace the gas-liquid separator

NOTE:

If a compressor is damaged and needs to be replaced, its gas-liquid separator should also be replaced. This

is to avoid the abnormal condition of the separator from affecting the safe and reliable operation of the system.

For the removal of gas-liquid separator, please refer to the section: Removal of Major Components.

Step 10: Check the system for leaks

(1) First of all, check each welding point. Check whether the welding points are smooth and whether there is
any obvious welding hole or other abnormal condition.

(2) Next, fill high-pressure nitrogen into the system for leak detection. If it is only the outdoor unit that needs
to be repaired and the indoor unit is confirmed normal, then it's OK to charge high-pressure nitrogen into
the outdoor unit only. Fill in the nitrogen simultaneously from the high pressure side and low pressure
side. We recommend charging the nitrogen from the big and small valves at the same time. The
pressure of nitrogen should be above 20kgf. Then use soapy water to check for leaks. Check the
welding points particularly.

(3) Finally, retain the pressure of the system. Fill high-pressure nitrogen into the system and maintain the
pressure above 25kgf. Close the big and small valves and keep the pressure of indoor and outdoor units
for more than 12h. If the pressure remains unchanged, then start vacuum pumping; otherwise, check the
system for leaks again.

Temperature should be considered when judging the pressure change. If temperature changes by 1°C,

pressure will change by 0.01MPa or so.

For example, if temperature is 30°C when nitrogen of 2.5MPa is charged, and temperature changes to 25°C

after 12h, we consider that the system is qualified if the pressure is found at 2.43MPa or above.

Step 11: Evacuate the system and charge refrigerant

Please refer to the section of maintenance: vacuum pumping and refrigerant charging.

Step 12: Connect electric components

Connect cables, compressor wires and the electric heating belt according to the signs marked before and

the wiring diagram on the cover of the electric box.
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4.4.3 How to replace the drive module of compressor

Step 1: First, make sure that power is cut off. Set the universal meter at the AC voltage and measure the
voltage between L1, L2, L3, and N. If each time the voltage is OV (Errors may occur to the universal meter,
sometimes the voltage may not be 0V), proceed with the next step and put a sign on the power switch that reads
“Under maintenance, don’t switch on”.

Step 2: Measure the voltage between DC bus P and N on the drive board of the compressor. Set the
universal meter at the DC voltage and measure the voltage between P and N as shown below. If the voltage is
below 36V, proceed with the next step. In case that a universal meter is not available, disconnect power for 20min
and then continue with the next step.

Step 3: Remove all the wires on the drive board of the compressor.

Step 4: Remove the screws on the drive board of the compressor. The screws are located in the white circles
as shown above in the picture.

Step 5: Replace with a new compressor drive board. Before replacement, apply some silica gel on the IPM
module.

Step 6: Install the new compressor drive board. Fix the screws and connect the wires correctly.
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4.5 Removal of Major Components

4.5.1 Removal of ODU Major Components

Picture Name Function
Through compression, the low pressure refrigerant occupies a less space.
Compressor As its pressure and temperature both rise, it becomes high pressure and
high temperature refrigerant. It is the power drive of the system.
4-way valve It is used to change directions, the flow of refrigerant in cooling/heating.
The power drive of the fan. It enables the fan to run so as to provide
Motor smooth currents of air for forced convection and heat exchange of
condenser and evaporator.
. It is used to provide smooth currents of air for forced convection and heat
an
exchange of condenser and evaporator.
Installed at the suction side of compressor, it can separate the liquefied
Gas liauid refrigerant from the gaseous refrigerant to make sure that only gaseous
as liqui
a refrigerant will be sucked into the compressor. If liquefied refrigerant gets
separator

inside the compressor, ineffective compressor or slugging phenomenon

will occur.
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Picture

Name

Function

Accumulator

Flash refrigerant from liquid to gas

It is used to transfer partial heat of the hot flow to the cold flow so that the

Condenser flow temperature can reach the specified index. It is an energy exchanging
device.
Electronic Itis used to lower the pressure and temperature of liquefied refrigerant and

expansion valve

adjust the flow of refrigerant entering the evaporator.

Electromagnetic

Valve

Electromagnetic valve controls increased enthalpy switch.
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make sure power is cut off.
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Removal of front panel
Picture
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NOTE: Before removing the front panel

Model: GUD36W/A-D(U)
Step

Remove the upper cover

plate.
2. Remove the front side plate.

3. Remove the front grill.
4. Remove the front panel.

1.
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Removal of front panel

NOTE: Before removing the front panel, make sure power is cut off.

Step

Picture

Work instruction

5. Remove the right side plate.

Unscrew the screws that
connect the right side plate
to the electric box and the
screws around the right side
plate.

6.

Install the right side plate

Screw up the screws around
the right side plate. Be
careful to handle well the
clasps at the bottom of the
right side plate.

7.

Install the front panel.

Install the front panel by
mounting on 6 clasps on its
both sides. Please note that
there is one screw on the

lower right side.

8.

Install the grill.

® Attach the grill back in place

and tighten up the screws.
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Removal of front panel

NOTE: Before removing the front panel, make sure power is cut off.

Step

Picture

Work instruction

9. Install the front side plate.

® Fix the clasps on both sides
of the plate and tighten up

the screws.

10. Install the upper cover plate.

® Tighten up the screws
around the upper cover

plate.

Model: GUD36W/A-D(U)

Removal of compressor/gas liquid separator

NOTE: Before removing the compressor/gas liquid separator, make sure there is no refrigerant in the pipeline and power is cut off.

Step

Picture

Work instruction

1. Remove wires.

® |oosen the securing
screws of the wires with a
screwdriver.

® Remove the wires.
NOTE: When removing
the wires, mark the wire
terminals corresponding
to their color so as to

avoid misconnection.
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Removal of compressor/gas liquid separator

NOTE: Before removing the compressor/gas liquid separator, make sure there is no refrigerant in the pipeline and power is cut off.

Step Picture Work instruction

® \Weld the pipes that are
connected to the

. compressor/gas liquid
2. Break off the pipes that

) separator.
connecting to the

® Then remove the pipes.
NOTE: When welding the

pipes, do not let the flame

compressor/gas liquid

separator.

burn the other

components.

3. Loosen the compressor’s )
® Use a wrench to twist off
base connectors / gas

- the compressor/gas liquid
liquid separator’s base

separator’s base nuts.
nuts.

® Take away the
compressor/gas liquid
separator and replace with

4. Remove the a new one.

NOTE: When replacing

the compressor/gas liquid

compressor/gas liquid
separator from the chassis.
separator, avoid touching

the nearby pipeline and

components.
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Removal of compressor/gas liquid separator

NOTE: Before removing the compressor/gas liquid separator, make sure there is no refrigerant in the pipeline and power is cut off.

Step Picture Work instruction

® After replacing the
5. Install the new

compressor/gas liquid

compressor/gas liquid .
separator, tighten up the

separator onto the chassis.
base screw nuts.

® \Weld the connection pipes

of compressor so as to

6. Connect the welding connect them to the
interfaces of compressor.
compressor/gas liquid NOTE: When replacing
separator to the pipeline. the compressor, avoid

touching the nearby

pipeline and components.

® Connect the compressor
wires to the wire terminals
on the top of compressor.
7. Connect the compressor NOTE: When connecting
wires. the wires, be sure to
match the colors with the
corresponding wire

terminals.
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Model: GUD36W/A-D(U)

Removal of 4-way valve

NOTE: Before removing the 4-way valve, make sure refrigerant is fully discharged from the unit and power is cut off.

Step Picture Work instruction

) ® Carefully unscrew the
1. Take off the coil of the .
screws of electromagnetic
4-way valve. o .
coil with a screwdriver.

® Use a soldering gun to
loosen the 4 joints on the
4-way valve and then
remove the connection
pipes.

® NOTE: When welding the

pipes, the 4-way valve

2. Break off the connection

pipes from the 4-way valve.

should be wrapped with
wet cloth for cooling. Do
not let the flame burn the

other components.

® Replace the 4-way valve
and then use a soldering
gun to weld the 4 joints of
the 4-way valve.
NOTE:When welding the

pipes, the 4-way valve

3. Replace the 4-way valve
and connect it to the

connection pipes. )
should be wrapped with

wet cloth for cooling. Do
not let the flame burn the

other components.
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Removal of 4-way valve

NOTE: Before removing the 4-way valve, make sure refrigerant is fully discharged from the unit and power is cut off.

Step

Picture

Work instruction

4. Install the coil of 4-way

valve.

® Tighten the screws of the
coil of 4-way valve with a

screwdriver.

Model: GUD36W/A-D(U)

Removal of fan and motor

Note: Before removing the fan, make sure power is cut off.

Step

Picture

Work instruction

1. Remove the grill.

® Use a screwdriver to

unscrew the two screws
on the upper left and lower

right corners.

2. Remove the fan.

® Use a wrench to remove

the specialized nut and
gasket of the fan.

NOTE: Please keep the
nut and gasket safe after
removing them from the

fan.
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Removal of fan and motor

Note: Before removing the fan, make sure power is cut off.

Step

Picture

Work instruction

3. Remove motor.

~~SCcrews

Use a screwdriver to

unscrew the bolt of motor.
NOTE: Motor wire should
be first removed from the

electric box.

4. Install the motor.

[T~screws

Replace with a new motor.
Then tighten up the screw
bolt.

5. Install the fan.

Install the fan in place. Put
on the gasket and use a
wrench to secure the
screw nut.

NOTE: After installing the
fan, turn the fan by hand to
see if it can run normally. If
not, please check for the

reason.

6. Install the grill.

After replacing the motor,
use a screwdriver to
tighten up the screw bolt
that secures the motor.
Arrange the wires
according to the wiring

diagram.
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