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UNITS MAINTENANCE

1 ERROR CODE LIST

» Complete Unit Code
Code
Indication Error Name Source of Error Signal Control Description
The plug on temperature
sensor is not correctly]
F4 Outdoor environment connected to the socket onllt will be automatically cleared
temp sensor error mainboard. after the failure is removed.
The resistance of temperature
sensor is not correct.
The plug on temperature
sensor is not correctly
F6 Defrost temp sensor connected to the socket on|lt will be automatically cleared
error mainboard. after the failure is removed.
The resistance of temperature
sensor is not correct.
The plug on temperature
sensor is not  correctly
7 Discharge temp sensor connected to the socket on|lt will be automatically cleared
error mainboard. after the failure is removed.
The resistance of temperature
sensor is not correct.
The plug on temperature
sensor is
F5 Suction temp sensor not correctly connected to the|lt will be automatically cleared
error socket on mainboard. after the failure is removed.
The resistance of temperature
sensor is not correct.
Mainboard of outdoor unit is|lf it occurs for 6 times during
damaged. one hour, it is cleared by
EF Outdoor fan error The wire connecting the wiring|de-energization. If it occurs for|
terminals of the mainboard|less than 6 times, it will be
breaks. automatically cleared.
It is the compressor overload
switch error or the compressor|
Overload protection of drive pr.ote.ctio.n, and please Drive failure; it will be
E5 compressor or driver see the indicating lamp on the automatically cleared after 1

error

main board of the outdoor unif
or the 88 nixie tube for the

protection code.

min.
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® Comp High-pressure switch is
broken or the wiring is loose.
® The water in the tank is not
enough. De-energize the unit and then,
1 Comp High-pressure [®  The installation of tank templenergize it again. If the
protection sensor is not correct. malfunction is removed, the
® The gas valve and liquid valve|code will be cleared.
are not fully open.
® The electric expansion valve
can not work normally.
® Comp Low-pressure switch is
broken or the wiring is loose. [It will be cleared if the
Comp Low- pressure L
E3 ) The system has leaked. malfunction is removed after|
protection ) .
The fans stop running orfthe unit has been turned off.
reverse.
® The resistance of temperature
sensor is not correct.
. ®  The electric expansion valve is|lt will be cleared if the
Comp Discharge temp ) .
E4 blocked. discharge temp is lower than
protection
The system has leaked. 92 C.
Mainboard of outdoor unit is
damaged.
De-energize the unit and then,
o5 Indoor capacity switch energize it again. If the
error malfunction is removed, the
code will be cleared.
® The communication line of the
unit is not connected.
® The communication line is not
Communication through.
) The communication line of the|lt will be cleared once
malfunction (between
E6 ) unit is not connected correctly. [communication recovers or it
outdoor and indoor ) )
® The two ends offwill be shown all the time
mainboard) o )
communication line are nof
mounted with magnetic ring.
® The outdoor wunit is not
electrically powered
® The communication line of the
_ unit is not connected.
Communication
. The communication line is notllt will be cleared once
malfunction (between
E6 . through. communication recovers or it
outdoor mainboard and o ) .
The communication line of the|will be shown all the time
wired controller) o
unit is not connected correctly.
® The two ends of]
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communication line are not
mounted with magnetic ring.
The

electrically powered

outdoor wunit is not

Fc

High pressure sensor

error

The sensor is damaged.
The wire of the sensor is loose.
The position of the sensor is

wrong

It will be automatically cleared

after the failure is removed.

Fo

Outlet temperature

sensor error

The

sensor is not

plug on temperature
correctly]

connected to the socket on

mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

dH

Backup outlet

temperature sensor error

The

sensor is not

plug on temperature
correctly]

connected to the socket on

mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

F1

Lliquid pipe temperature
sensor Inside refrigerant

error

The

sensor is not

plug on temperature
correctly]

connected to the socket on

mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

F8

Inlet temperature sensor

error

The

sensor is not

plug on temperature
correctly]

connected to the socket on

mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

FE

The second sanitary
water tank temperature

sensor error

The

sensor is not

plug on temperature
correctly]

connected to the socket on

mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

FL

The first sanitary water
tank temperature sensor

error

The

sensor is not

plug on temperature

correctly|
connected to the socket on
mainboard.

The resistance of temperature

It will be automatically cleared

after the failure is removed.
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sensor is not correct.

F3

Gas pipe temperature
sensor inside refrigerant

error

The plug

sensor is

on temperature

not  correctly|
connected to the socket on
mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

dF

other thermal outlet

temperature sensor error

The plug on

sensor is

temperature
not  correctly|
connected to the socket on
mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

FO

Remote room

temperature sensor error

The plug

sensor is

on temperature

not  correctly|
connected to the socket on
mainboard.

The resistance of temperature

sensor is not correct.

It will be automatically cleared

after the failure is removed.

Ec

Water switch error

The switch is damaged.
The wire of the switch is loose.
The position of the switch is

wrong

It will be cleared after the

unit is turned off.

E2

Indoor anti-frozen

protetion

The resistance of temperature
sensor is not correct.
The electric expansion valve

can not work normally.

It will be cleared once
malfunction is removed or it
will be shown all the time; but
it will be cleared immediately|
when

switching  operation

mode.

No display

Sanitary water tank

High-temp protection

The resistance of temperature
sensor is not correct.
The plug

sensor is

on temperature

not  correctly|
connected to the socket on
mainboard.

Mainboard of outdoor unit is

damaged.

Press ON/OFF key to clear

Ed

outlet temperature
High-temp protection
(This error code will not
displayed on wired
controller but only on

mainboard of outdoor unit)

The resistance of temperature
sensor is not correct.
The plug

sensor is

on temperature

not  correctly|
connected to the socket on

mainboard.

De-energize the unit and then,
the

malfunction is removed, the|

energize it again. |If

code will be cleared.
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Mainboard of outdoor unit is

damaged.

No display
protection

solar outlet High-temp

The resistance of temperature
sensor is not correct.

The plug on temperature
sensor is not correctly
connected to the socket on
mainboard.

Mainboard of outdoor unit is

damaged.

Press ON/OFF key to clear

EH heater connection

Malfunction

the first internal electric

The AC contactor is damaged.

De-energize the unit and then,
energize it again. If the
malfunction is removed, the

code will be cleared.

EH heater connection

Malfunction

second internal electric

The AC contactor is damaged.

De-energize the unit and then,
energize it again. If the
malfunction is removed, the

code will be cleared.

EH electric heater

sanitary water tank

connection Malfunction

The AC contactor is damaged.

De-energize the unit and then,
energize it again. If the
malfunction is removed, the|

code will be cleared.

Pull-out of the
du
gate-controller

the gate-controller is pull out

It will be cleared after the

gate-controller is rewire
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»  Drive Failure Code
Display on Nixie )
Display on
Item Tube of Outdoor Remarks
Wired Controller
Unit
Reset of Drive
PO E5
System
Startup Failure of
Lc E5
Compressor
Phase Protection Ld E5
Lock LE ES5
Overspeed LF E5
Current protection of
P5 E5
compressor
Communication
P6 E5
failure
Sensor failure of heat
] P7 E5
sink
Overheat protection
P8 E5
of heat sink
AC contactor
P9 E5
protection
AC current protection
Inverter Drive . . PA ES
(input side)
Failure
Current sensor failure Pc ES
Connection
) Pd E5
protection of sensor
Temperature drift
PE E5
protection
Ambient sensor
PF E5
failure of drive plate
Overvoltage
) PH E5
protection
Under-voltage
PL E5
protection
Abnormality of input
PP E5
AC voltage
Charge circuit failure PU ES
IPM protection H5 E5
Desynchronizing of
y 9 H7 E5
motor
PFC abnormality Hc ES5
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2 FLOW CHART OF TROUBLESHOOTING

(1) Comp High-pressure Protection E1

Comp High-pressure protection E1

Check if the High-pressure switch yes
is broken
no
Check if the High-pressure switch yes
wiring is loose.
no
yes
Check if the water in
the tank is enough
no
yes
Check if the installation of
tank temp sensor is correct
no
yes
Check if the gas valve and
liquid valve are fully open
no
yes

Check if the electric expansion
valve can work normally

Replace the High-pressure
switch

N

Replace the wiring

N

Fill the tank with the water

&/

Install rightly the
tank temp sensor

Fully open the valve

Replace the thermal
expansion valve

N
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(2) Comp Low- pressure Protection E3

Comp Low-pressure Protection E3

Replace comp

Check if comp low-pressure switch
low- pressure or rewire

is broken or the wiring is loose.

Check the fans

Check if the fans stop running or reverse

Repair the leakage of system
pipe and add refrigerant according
to the required volume

Check if the system has leaked

(3) Comp Discharge Temp Protection E4

Comp Discharge Temp Protection E4

_ Measure if the
resistance of temperature
sensor is correct

Measure if the exhaust Replace the corresponding

temperature of compressor

reaches 120°C exhaust temperature sensor

Replace the mainboard
of outdoor unit

Replace the electric
expansion valve

Check if the the electric
expansion valve is blocked

The refrigerant of the system is
not enough and add refrigerant
according to the required volume

Check if the system has leaked

Repair the leakage of system
pipe and add refrigerant
according to the required volume
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(4) Overload proection of compressor or driver error E5

Comp Overload Protection E5

Check if the AC
contactor is damaged

Adjust the
compressor wiring

Check if the compressor
wiring is correct

Contact the power

Check if the voltage is normal
supply company

Recharge suitable

Check if the refrigerant of
amount of the refrigerant

the system IS excessive

(5) Outdoor fan error EF

Outdoor fan error EF

Replace the AC contactor

Check if the mainboard
of outdoor unit is damaged

Replace the mainboard
of outdoor unit

Check if the wire
connecting the wiring terminals
of the mainboard breaks

Replace the wire connecting the
wiring terminals of the mainboard
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(6) Temperature sensor error

Temperature Sensor Error

Check if the plug
on temperature sensor is correctly
connected to the socket.

Check the orientation
of plug and socket

Replace the
temperature sensor

Check if the resistance of
temperature sensor 1s correct.

(Replace the mainboard of the unit>

(7) Communication Malfunction E6

Communication Malfunction E6

Check the orientation
of plug and socket

Check if the communication
line of the unit is connected

Measure if the Communication

line is through Replace the communication line

Check the orientation
of plug and socket

Check if the communication line
of the unit is connected correctly

Please supply power
to the outdoor unit

Check if the outdoor unit
is electrically powered
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3 DIAGNOSIS OF DRIVING

(1) Overvoltage of direct current bus: It is detected that the voltage of direct current
bus is over 420V after energization. If the protection occurs for 6 times within one hour, it
can not be resumed unless it is deenergized and reenergized.

(2) Under-voltage of direct current bus: It is detected that the voltage of direct
current bus is lower than 200V after startup of the unit. . If the protection occurs for 6 times
within one hour, it can not be resumed unless it is deenergized and reenergized.

(3) PFC abnormality: The protection against PFC abnormality is detected after the
PFC works for 10s. If the protection occurs for 6 times within one hour, it can not be
resumed unless it is deenergized and reenergized.

(4) IPM protection of driving: The protection against IPM abnormality is detected
after the IPM works for 10s. If the protection occurs for 6 times within one hour, it can not
be resumed unless it is deenergized and reenergized.

(5) Overcurrent protection of compressor: The protection occurs when the
instantaneous current is detected over 45A. If the protection occurs for 6 times within one
hour, it can not be resumed unless it is deenergized and reenergized.

(6) Superheat protection of IPM driving: The protection occurs when the internal
temperature of IPM is detected higher than 105 degree. If the protection occurs for 6 times
within one hour, it can not be resumed unless it is deenergized and reenergized.

(7) Abnormal sensor of radiating fin: The protection occurs when break circuit or
short circuit of the temperature sensor on top of the IPM module. If the protection occurs
for 6 times within one hour, it can not be resumed unless it is deenergized and
reenergized.

(8) Communication error of conversion driver and main controller: the driving can
not communicate with the main controller normally. This error can be resumed

automatically.
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3.1 Diagnosis Flowchart of Driving of Single-phase Unit

3.1.1  PFC Abnormality

ES5 is displayed
on the wired
controller

Monitoring Nixie tube of
display y mainboard
PFC abnormal He is displayed

'

Inspect the
mainboard Imin
after power off or

the buss voltage is
below 36V

y
no Is it wet,
dirty or
short-circuit?

yes

y

Dry, and clean it
or remove short

circuit.

y
Restart the Is +15V of
unit. Does it mainboard

work stable? 15V A-
normally? pin 1,2
yes yes
A 4

1. If it is affected by damp, find out the
reason and take some precautionary
measures. After drying the mainboard,
brush it with damp proof gum water.
2. If it 1s polluted, find out the reason
and protect it from dust. If the
environment is bad, clean the dirt
periodically.

3. If it 1s short-circuit, find out the Replace mainboard
reason and clean the electric box so as to
prevent the conductive matter such as
iron chippings adhering on the board.

\/K\

Is IPM module
of mainboard
damaged?

It is recorded.

Fig. 3.1.1 Flowchart of diagnosis of PFC abnormality
3.1.2 IPM Protection

The reasons may be:

® Untight screws of IPM module
damaged IPM module

defective radiating of IPM module
abnormal +15V power strip
abnormal PFC module
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wire connection error with PFC

interference
E5 is displayed
on the wired
controller
Monitoring A
display

wrong cement resistance RS1-RS3 of driving
abnormal compressor

Nixie tube of

v v mainboard

[PM protection

Display HS

Inspect the
mainboard 1min
after power off or
the buss voltage is
below 36V

A

1o [s it wet,
dirty or

short-circuit?

yes

A

Dry, and clean it
or remove short
circuit.

A
Restart the
unit. Does it

work
normally?

no

Y

h 4
1. If it is affected by damp, find out the
reason and take some precautionary
measures. After drying the mainboard,
brush it with damp proof gum water.
2. If it is polluted, find out the reason
and protect it from dust. [f the
environment is bad, clean the dirt
periodically.

3. If it is short-circuit, find out the
reason and clean the electric box so as to
prevent the conductive matter such as
iron chippings adhering on the board.

~_ 7

Is compressor
wire loose or is

>
phase sequence
wrong?

no

yes

[s+15V of
mainboard
stable? 15VA-
pinl,2

no

yes

[s IPM module
of mainboard
damaged?

Replace mainboard

Tighten the
compressor wire
or adjust the

phase sequence

[t is recorded.

Fig. 3.1.2 Flowchart of diagnosis of IPM protection
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3.1. 3 Trip

Trip

Y

Is leak switch yes

trip open?

no

Dogs switch

. no
capacny meet

the
requirements?

yes
v

Does it trip 1o
upon

energization?

yes

Y

Is PFC module on
the mainboard
short-circuit?

yes

Replace mainboard.
Check if AC
contactors are
connected. Ensure
that there is not short
circuit between P-N.

7N

connected ?
yes

N

Wrong relay; replace
mainboard.

Are relays K8 on
the mainboard

Y

y

Y

The system is abnormal.
Check the compressor
wiring and winding for short
circuit.

Is PFC module on
the mainboard
short-circuit?

no

yes

y Y

Check line
chart

Replace
mainboard.

Mount the electric
switch according to
the capacity
requirements.

Leakage current is
large. Check the
leakage spot and

deal with it.

Fig. 3.1.3

It is recorded and
reflected.

Flowchart of trip diagnosis
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3.1.4 Abnormal Noise of PFC Inductor

Generally, the continuous and minute sound of inductor is normal. Abnormal noise of
PFC inductor refers to discontinuous and obvious noise. The reasons may be:

® PFC malfunction
® abnormal output of driving

Abnormal
noise of PFC
inductor

1s there
abnormal noise
upon startup of
compressor?

yyes

Inspect the PFC
1min after power off
or the buss voltage
is below 36V

v

Is it wet, dirty
or short-

no

circuit?

#yes

Dry, and clean it or
remove short circuit.
Reinstall and debug

it.

v

Does it work no

normally?

yes

A

1. If it is affected by damp, find out the
reason and take some precautionary

measures. After drying the mainboard,
brush it with damp proof gum water.
2. If it is polluted, find out the reason

and protect it from dust. 1f the
environment is bad, clean the dirt
periodically.

3. If it is short-circuit, find out the
reason and clean the electric box so as to
prevent the conductive matter such as
iron chippings adhering on the board.

T

v

Inspect
running of
compressor.

Is there obvious
vibration or noise
for compressor?

no

yes
A A

Driving board is PFC is damaged.

damaged. Replace Replace the
. mainboard.
the mainboard.

<
\ 4

It is recorded.

Fig.3.1.4 Flowchart of PFC inductor abnormal noise diagnosis

116



AIR-TO-WATERHEATPUMP MAINTENANCE

3.1.5 Superheat Protection of Radiating Fin

ES is displayed

on wired
controller
Mopitoring Nixie tube of
display v 4 v mainboard
Superheat
protection of P8 is displayed
radiator

If short circuit happens

Is radiating to air outtake and air

of outdoor

return of outdoor unit,
the radiating effect
will be worse.

unit in
good state?

yes
A 4
Is radiator yes If radiator is dirty or
dirty or »( blocked, the the
blocked? radiating will be worse.
no
A 4

If the module is loose,
Is module no its temperature will be

|-
tight? too high, which may
burn the module.
yes
v If radiating silica gel is
. too thick, it will affect
Is silica gel o
no radiating, or cause
of module > s
even? misjudge due to uneven
temperature, or burn
the module.
yes
\ A
Does silica
gel of If radiating silica gel is
module no o/ too thick, it will affect
meet the "\ radiating or even burn
requiremen the module.
ts?
yes
Y
Check if

temperature sensor
and voltage dividing
resistance are
normal.

It is recorded and

reflected.

Fig 3.1.5 Flowchart of diagnosis of radiator superheat protection
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3.1.6 Overvoltage Protection of DC Bus
ES is displayed
on wired
controller
Monitoring Nixie tube of
diaplay v A v mainboard
Overvc?ltage PH is
protection of displaved
DC bus pay
Is input voltage within o
the running range
(185~264VAC) ?
yes
A
Does it occur during
running of
compressor?
yes no
A4 4
How many times yes no Does it occur during
does it occur frequency drop of
within 1 hour. compressot?
no yes
4 Y 4

It is caused by
interference. Inspect
wiring or interference
source .Take some
actions to prevent
interference.

Replace mainboard

It is caused by
slowdown of the
compressor. If it
always happens,

inspect the
compressor.

The voltage is too
high. Please cut off
the power
immediately in case
damaging the unit or
causing fire
accident.

=

It is recorded and
reflected.

Fig. 3.1.6 Flowchart of diagnosis of DC bus overvoltage protection
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3.1.7 Under-voltage Protection of DC bus

ES is displayed

on wired

controller
Display on d Nixie tube on

monitor v v mainboard
Lack of
voltage PL is displayed
protection
Whether input voltage 1o
is in the range
185~264VAC ?
yes
A
Whether it occurs
during operation of
compressor?
yes no
A 4
How many times it yes no If it occurs when
occurs within one o
hour? compressor starts?
no
yes
y A A

It is incurred by
interference and figure out
the interference source and

take anti-interference
measures.

Replace mainbaord

Input voltage is close to be
low voltage and please
check if the diameter of

power cord is qualified or
if the power cord is too

long.

Voltage of power system is
too low and please cut off
the power. Don’ t turn on
the unit or else the unit
may be damaged or fire
may be incurred!

back

Record it and feed it

Fig. 3.1.7 Flowchart of diagnosis of DC bus under-voltage
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3.2 Diagnosis Flowchart of Driving of Three-phase Unit

3.2.1 IPM Module Protection

ES5 is displayed on
the wired controller

Main Board 88

Monitor Display Indicating Lamp

A
IPM Protection HS5
h J

See if the error is eliminated after the Mistake adjustment caused by

unit is powered off for one minute or No interference: check if there is any

the bus voltage drop below 36V and »{ interference source all around and if

then the unit is powered on and runs the wiring inside the electric control

for a period of time box is proper

Yes
A
If the compressor is started
and is running?
Yes No
A A

[.Check if the wiring of wires 1,L2 and L3 is on good
condition. Take the following steps after the unit is powered off
2.Check the input power supply quality of with a universal for one minut.e: )
meter and observe if there is large fluctuation between two Step 1:check if the IPM module is damaged or not:
power cords firstly remove the wires U, V, W and then test the
3.If the above conditions go normally, then take the following voltage between U-N, V-N,W-N, P-U, P-V, P-W with
steps after the unit is powered off for one minute the diode option of the un.lve.rs.al .meFer. 0.3v~0.7V is
step l:check if all wiring on the main board is fastened. the normal range; otherwise it is indicated that the
step 2:check if the screws for the IPM module are tightened; module is damage and should be replaced.
otherwise the temperature of the IPM would be extremely high Step 2: Check if all wiring is tightened.
or the IPM module would come into protection.
step 3:check if the silica gel beneath the IPM module is even or ]

if there is foreign matters between the IPM and the radiator. T— ]

step 4:check if the radiator is blocked by filth; otherwise the
IPM module would come into protection owing to the poor heat
elimination.

step 5:if all troubles mentioned above are cleared out, then
check if the ventilation of the outdoor unit is in good condition;
otherwise the IPM would come into protection under the
cooling mode due to the over high outdoor ambient
temperature.

— T "

See if the error is
eliminated?

No Check if the

good condition?

Yes

\ 4

Record and report the '\

compressor is in M

actual condition -

Fig. 3.2.1 Flowchart of diagnosis of IPM Module Protection
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Method of Testing IPM Module Short Circuit:

(1). Preparation before test: prepare a universal meter and turn to its diode option,
and then remove the wires U, V, W of the compressor after it is powered off for
one minute.

(2). Testing Steps
Step 1: put the black probe on the place P and the red one on the wiring terminal
U, V, W respectively as shown in the following figure to measure the voltage
between UP, VP and WP.

Step 2: put the red probe on the place N and the black one on the wiring terminal
U, V, W respectively as shown in the following figure to measure the voltage
between NU, NV and NW.

(3). If the measured voltages between UP, VP, WP, NU, NV, NV are all among

0.3V ~0.7V, then it indicates the IPM module is normal; If any measured valve is

0, it indicates the IMP is damaged.
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