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No. in Symbol Part Name Major function
diagram

A

Rotary
Comp.

HPS

Fan

T3

T4

RV

cv

PEV

LPS

Rotary Compressor

High pressure switch

Fan of outdoor

Condenser coil temperature sensor

Ambient temperature sensor

The Reversing Valve

Check Valve

Pressure Equalizer Valve

Low pressure switch

Inverter compressor is operated in multi-steps according to PT.

Used to high pressure protection when up to 580 PSIG and
recovery when below to 435PSIG.

Used to help heat exchange by 10-speeds ECM motor.

Used to discharge temperature protection and Fan control in
cooling mode, and defrost control.

Used to ambient protection and Fan control in cooling mode,
and defrost control.

Used to switch mode between cooing and heating.

Open during cooling and shutoff during heating by itself.

To ensure pressure balance before compressor starts

Used to low pressure protection when below to 20 PSIG and
recovery when up to 43.5PSIG.

AC system with Rotary compressor

OQutdoor unit

FaN ©

®) high - -
Pressure
Check v?lve Switch
3 .

f

—

O

Rotary
Compressor

Filter Solenoid ®

valve

13Q)

Ligquid Service Valve

Condenser M

Coil

Suction Service Valve
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2.1 Refrigerant Circuit

AC system with Scroll compressor

Outdoor unit

High
Pressure
Switch

ran ©
O

i

)

3@

Liquid Service Valve

Condenser M
Coil
T4
r#
Suction Service Valve
@) - =3

Seroll
Compressor

HP system with Scroll compressor

Outdoor unit

©

ran ©

e - -
Pressure
Switch
— )
(KN O)
f ( Ligquid Service Valve
Reversing
Valve ® C‘or.ldenser M
W Coil
T4
High
Pressure
_/. Switch Suction Service Valve
® Accumulatol - M
Seroll
Compressor \ }
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2.2 Functional Part
13.4 AC 53/71/90/105, 14.3AC 53/71/90
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2.2 Functional Part
13.4 AC 120/140

TulTTokeoL

the best for less

W

~ un

14.3 AC160

Nl
d 0
B

|15
o1l
=
= .

= LN =
L%
" - i o
]

[ mm i

.
L]

i e @4 i |:

oy W

~l U1




TulTTokeoL

the best for less
2.2 Functional Part

14.3 HP 53/71/90
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2.2 Functional Part
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No. in diagram Symbol Part Name
1 Motor Fan motor
2 Fan Fan of outdoor
3 HPS High pressure switch
4 DTS Discharge Temperature switch
5 Comp. Compressor
6 T3 Condenser coil temperature sensor
7 COIL Condenser coil
8 PEV Pressure Equalizer Valve
9 RV The Reversing Valve
10 PS Pressure switch
11 FPA Fusible plug assembly

[
b

Accumulator

Accumulator




2. Refrigerant Circuit

2.3 Refrigerant Flow Chart
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Cooling Operation/Cooling Oil Return Operation/Defrost Operation

High pressure gas
High pressure liquid
Low pressure

Outdoor unit

v ©
High -
Pressure
Switch
——
i O
—s Piston
Reversing =
Valve L:or_ldenscr
W Coi ] I Liquid Serviee Valve
—
(L) T4
—— High
Pressure
_/ Switch Suction Service Valve
@ Accumulato M
Sernll
Compressor v

Heating Operation/Heating Oil Return Operation

High pressure gas
High pressure liquid
Low pressure

Outdoor unit

vy ©
High —
Pressure
Switch
-——
i~ @
—— Piston
Reversing —
Valve (Eor_ldenscr
W Coil I Ligquid Service Valwve
el
(1) T4
— ngh
Pressure
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3.1 Function General

ﬂormal Protection \

; 3.1.5 Unit protection control or restart
3.11 llJnlt shutc!own control: (T3 Protection in cooling
(L) Protection shutdown (2) T5(Discharge Temp.) Protection
(2) System stops

(3) Low Pressure Switch Protection

3.1.2 Unit standby control:

(1) Standby control .
(2) Crankcase heater control (Fault of Main board \
3.1.6 Fault of Main board Fault :

(1) 1 Flash/cycle: T3 sensor not reading
correctly in cooling

(2) 2 Flash/cycle: T4 sensor not reading
correctly

(3) 3 Flash/cycle: Low pressure switch not
reading correctly

4 :
3.1.3 Unit normal operation: (4) 5 Flash/cycle: DC fan motor fault
(1) List of functions in normal (5) 6 Flash/cycle: No machine type
operation

(2) Reversing valve control \ /
(3) Fan control
(4) PEV control

ﬂault of Motor driver module \

3.1.8 Fault of Motor driver module:

(1) 0.2S ON/ 0.2S OFF: Inter integrated
circuit communication error

(2) 1 Flash/cycle: Motor current error

(3) 2 Flash/cycle: Inverter module
temperature error

(4)3 Flash/cycle: Dc bus voltage error
Low pressure switch not reading correctly

(5)4 Flash/cycle: Motor parameter error
(6) 5 Flash/cycle: Motor startup failure

(7) 6 Flash/cycle: Phase sequence error

3.1.4 Unit special control:
(1) [dF] Defrost control

I
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3.1.1 Unit shutdown control

(1) Unit protection shutdown
To protect the outdoor unit, our system will shut down when there is something abnormal. Also the
LED 1(Red) or LED 2(Green) would show the fault code when fault present.

(2) Thermostat satisfied shutdown
Anytime system is in unit standby, LED 1 (Red) will flash slowly (2s ON and 2s off).

3.1.2 Unit standby control
(1) Standby control
When compressor stopped, the outdoor fan would stop immediately.
Before compressor start, the outdoor fan motor will run at least 15 seconds.

(2) Crankcase heater control
Here is the condition for crankcase heater control.

Crankcase heater
power off
A

First time power on
or

Standby up to 3 hours

and T4>43.6°F

T4<<37.4°F
v

Crankcase heater
power on

T4 is the Ambient temperature .

12
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3.1.3 Unit normal operation

Anytime the compressor is operating, the digital tube will show the frequency of compressor.

(D) List of functions in normal

[Cooling]
RV The Reversing Valve OFF
Fan Outdoor fan motor 10 speeds ECM motor.
Controlled by T3.
[Heating]
RV The Reversing Valve ON
Fan Outdoor fan motor 10 speeds ECM motor.

Controlled by T4 and compressor speed

(2) Reversing valve control control

The heat pump need “B” signal of 24V wires.
@ Cooling:
The reversing valve is off during cooling.
@ Heating:
The reversing valve is on during heating and heating standby.
A Special control: The reversing valve will delay about 1 minute when the first heating
starting for reversing reliability.

(3) Fan control

[Cooling]
+1 speed
T3297 °F
Initial :> .
speed Keepln/g speed
T3<84 °F
-1 speed

Note: +1 speed/25 seconds,10 speeds ECM motor.

[Heating]

Fan when heating maintains 10 speed

13
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3.1.3 Unit Normal operation

(4) PEV control
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The PEV's function is to help equalize the refrigerant pressures on the high and low sides prior

to compressor operation . You will hear a "hissing" sound every time after the compressor
stops, this is the PEV equalizing the pressure.

PEV

power off

Compressor
stopped over 30s

A

|

PEV
power on

Continue 2 minutes

Compressor stopped over 3 minutes

14
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3.1.4 Unit special control
(1) [dF] Defrost control

@ The Demand Defrost Control (DDC) monitors the ODU coil temperature using thermistor (T3).
A second thermistor (T4) monitors outdoor ambient temperature. Based on these parameters,
as well as accumulative running time and Standby time, the DDC calculates proper initiation of

defrost.

@ Any one of three conditions is required to enter defrost:
1. After T3 is achieved.
--T4>19°F T3<32 °F and lasted for 60 minutes
2. After T4 is achieved.

--T3<28°F and lasted for 65 minutes
_”Standby time” is 2 hours, T3<28°F when starting and lasted for 15 minutes

15
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3.1.7 Unit protection control or restart:

(1) T3 Protection in cooling

Normal operation
N

T3 sensor =143.6 °F T3 sensor <125.6 °F

\
System standby =~ f------ >

Outputting the LED 1 code
”2S ON/2S OFF” ..

(2) T5(Discharge Temp.) Protection

Normal operation

T5 sensor =239 °F T5 sensor <167 °F

\
System standby Fmmmmm >

Outputting the LED 1 code
” 2 Flash/cycle” ..

(3) Low Pressure Switch Protection

Normal operation

LPS <21 psi LPS >44 psi

Outputting the LED 1 code
” 3 Flash/cycle ” ..

System standby Femmmm>

16



B TUT Tokool

3.1.6 Fault of Main board:

the best for less

LED2
2 LED2
3 LED2
4 LED2
5 LED2

1 Flash/cycle
2 Flash/cycle
3 Flash/cycle

5 Flash/cycle

6 Flash/cycle

T3 sensor not reading
correctly in cooling

T4 sensor not reading
correctly

Low pressure switch not
reading correctly

DC fan motor fault

Phase sequence error

T3 sensor is not properly placed/High pressure
switch fault

T4 sensor is not properly placed/High pressure
switch fault/ Discharge temp. switch open

Low pressure switch is not properly connected.

Motor fault/severe weather (fan rpm too low
due to wind)

Speed message isn’t wrote in main board

17
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3.1.7 Unit protection control or restart:

(1) T3 sensor not reading correctly in cooling

Normal operation

T3 is shorted or open Automatic restart
T3 is seated fault Outputting the LED 2 code
-------> ” ”
standby and restart 1 Flash/cycle ” .

(2) T4 sensor not reading correctly

Normal operation

T4 is shorted or open

DC fan motor fault Outputting the LED 2 code
standby and restart ”2 Flash/cycle ” .

(3) LPC open

Normal operation

LPC is opened when the Automatic restart

compressor is power off

T5 is seated fault Outputting the LED 2 code
standby and restart ”3 Flash/cycle ”.

18



3.1.7 Unit protection control or restart :

or

(4) OFM Failure

Normal operation

Motor speed<100rpm when
operating for 40 seconds

Motor speed<100rpm when
starting for 30 seconds

DC fan motor fault
standby and restart

Outputting the LED 2 code
”5 Flash/cycle ”

TulTTokeoL

the best for less
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3.1.8 Fault of Motor driver module :

LED1 0.2S ON/0.2S Inter integrated circuit

OFF communication error el borirel i ol ei

2 LED1 1 Flash/cycle Motor current error Motor shaft is stuck or Motor is broken

3 LED1 2 Flash/cycle ST g Motor is broken
temperature error

4 LED1 3 Flash/cycle Dc bus voltage error Check out the power supply

5 LED1 4 Flash/cycle Motor parameter error  Main board is broken or motor type is wrong
6 LED1 5 Flash/cycle Motor startup failure Check out the Motor

7 LED1 6 Flash/cycle Phase sequence error Check out the Motor supply wring

20
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4. Field settings

4.1 Test operation

4.1.1 Checks before test operation

1

10

11

12

13

14

Are all units securely installed?

Is the earth wire installed according to the applicable
local standard?

Are the condenser unit installed according to location
restrictions requirement?

Are all air inlets and outlets of the indoor and outdoor
units unobstructed?

Does the drain flow out smoothly?
Is piping adequately heat-insulated?

Have the connections been checked for air tight test
and vacuum drying?

Is a proper quantity of refrigerant charged?

Are the service valve open fully?

Do the supply power wirings connected Normally?
Including the earth wiring.

Does the earth leakage circuit breaker connected
normally?

Do the wirings of 24V signal connected according to
wiring diagram? Including the thermostat wiring and
setting.

Is the supply voltage conform to the specifications on
the name plate?

Are the cable sizes as specified and according to local
regulations?

Dangerous for turning over during storm

Possible damage to pipe connections
Dangerous if electric leakage occurs

Poor capacity
abnormal operation

Poor cooling
Poor heating

Pipeline water leak

Pipeline water leak
Poor capacity

Poor capacity
abnormal operation

Poor capacity
abnormal operation

abnormal operation

Dangerous if electric leakage occurs

Dangerous if electric leakage occurs

abnormal operation

abnormal operation
Damage unit

Damage of cables

TulTTokeoL
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4.1 Test operation

4.1.2 Turn power on

Settings of outdoor unit

Set system thermostat OFF

Supply power to the indoor and
outdoor units

Set system thermostat ON

Check for normal operations

Note:

Make field setting if needed.

(For the setting procedure, refer to
information in “4.2.2 Setting by DIP
switches”)

Note:
In a normal condition, the LED1 flesh slowly
(2S5 ON/2S OFF) and LED2 steady on.

Note:

Be sure to turn the power on 1 hour
before starting operation when the

ambient temperature is below 70°F

Note:

Check operations

Check for the 24V signal from thermostat
Check for operation mode

Check for the digital display shows the
compressor frequency

23
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4.1 Test operation
4.1.3 Charging Refrigerant

(1) Charging method selection

Weigh-in charging method

Use weigh-in charging method the initial installation, or anytime a system charge is being replaced.
Weigh-in charging method can also be used when power is not available to the equipment site or
operating conditions (Indoor/Outdoor temperatures) are out of range to verify with the subcooling
charging method.

For mixed system, when have to use weigh-in method for charging, it is important to return in the
spring or summer to accurately charge the system in the cooling mode when outdoor ambient
temperature is above 55°F.

Superheating charging method

Superheating (in cooling mode) is the only recommended method of charging above 55°Foutdoor
ambient temperature, especially the mixed system.

Temperatura
Above 55°F

X
80 9F X
115°F
T70°F d

X Note: .When the temperature is >=115F, it must be
charged by weighing

Indoor Temp Cuddoar Temp. 1

(2) Based charging (Condenser charging)
There is some refrigerant when unit come out from factory. The value can be found on nameplate.

(3) Calculate additional charging of refrigerant line length

The factory charge in the outdoor unit is sufficient for 15 feet of standard size refrigerant line, need
to add refrigerant if the pipe beyond 15 feet.

Calculate the additional refrigerant to be charged:

=(L-15)*0.6

L=Total length (feet) of liquid line (3/8"")

*If liquid line is less than 15ft, don’t need to do it.

24
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4.1 Test operation

(4) Method for charging mode

Design superhaat with TXV throttie
| Indzor Unt Iniet DEANE ['F)
Gutdoar DS [°F) 8579 o075 8571 05T 75053 7053
15 12 12 11 1 10 3
10 12 11 10 m 10 9
108 12 1 10 m Y 8
00 11 10 10 o 5 8
g5 11 10 10 5 B a
o 11 10 10 g B 8
ES 12 10 g 5 E 8
EQ 12 11 g g E 8
75 14 12 3 B 7 s
70 10 ] 3 3 5 s
E5 7 6 6 6 5 5
EQ 3 5 5 5 5 =
=5 6 5 5 5 5 s
Design supermeat with piston trottia
) Inocor LN Iniet DEANE ['7)
Dudoar B8 (°F) - [ g o075 85T amsT 7553 7053
15 16 11 6 5 5 s
10 18 12 3 5 5 s
108 20 15 10 5 5 5
00 2 17 12 7 5 =
a5 25 ag 15 g 5 5
%a 27 2 17 12 5 s
BS 28 28 19 1 B 5
EQ 25 ag 18 1 7 5
75 2 18 14 g 5 5
70 22 13 12 B 5 s
£5 21 17 13 B 5 s
£Q 20 16 12 7 5 5
£5 12 15 11 5 5 5

Detarminge the final supsrhaat value using total Line Length and Lit measured In 5.3 and the charte balow

1EX AC with TEV

ig Imz'mmmeatl |

4D LAdd 47 of Superheat

3 [ —
25
20
15 Use Deslgn Superheat Value \Add 2 of Superheat
10

Refigarant Lna LAt -Seat

15 25 40 =0 &0 75 100
Total Reefrigerant Line Lengtn-fest

For more information, plese go to read installation manual
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4.1 Test operation
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(4) Method for charging mode

R410A Refrigerant Superheat Chart

Suction Final Superheat (°F)
Temp | 6 | 8 | 10 | 12 | 14 | 16 | 18

(°F) Suction Gauge Pressure (PSl)

40 105 | 101 a7 a9 86 82
42 109 | 105 101 83 39 86
44 114 109 105 a7 93 a9
45 118 114 109 101 97 93
48 123 | 118 114 105 | 101 a7
a0 128 | 123 118 109 | 105 101
22 133 | 128 123 114 109 105
o4 138 | 133 128 118 114 109
a6 143 | 138 133 123 118 114
128 | 123 118
60 153 | 148 143 | 138 133 | 128 123
62 159 | 153 148 | 143 138 | 133 128
64 164 | 159 153 | 148 143 | 138 133
BB 170 | 164 159 | 153 148 | 143 138
68 176 | 170 164 | 199 153 | 148 143
70 182 | 176 170 | 164 159 | 153 148
72 186 | 182 176 | 170 164 | 155 153

Notes:

1.

2.

If superheating is low, remove refrigerant. If superheating is high,
add refrigerant.

If superheat >30°F, please check if there are abnormal condition for
insulation, high humidity, high room temperature. Also check if
discharge superheat>60 °F or there is fault code. Replace TXV if
everything is normal.

If superheat <5°F, please check if there are abnormal on blower
motor speed or low room temperature. Also check if discharge
superheat<40 °For there is fault code. Replace TXV if everything is
normal.

Before adjusting system charge: allow the system to run for 10
minutes, then press the force button and let the system run for ~20
minutes to ramp up to 100%, then you can begin charging.

26
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4.1 Test operation

4.1.4 Manual defrost

Step 1
Starting the system in heating mode for more
than 10 minutes.

Step 2
Set the SW3-1 switch to “ON” .

Step 3 Note:
The system defrost Defrost will exit automatically.

Step 4
If needed, repeat step 2 again after a few
minutes.

27
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4.2.1 Setting by DIP switches---13.4AC 42/48/60K

PLUG PLATE
®|[(VHH = = === cround
T1
— L1 RED _ﬂﬂ
c = = = — — — —— L1 o
BLACK )//& UEJ
BLACK
— — — — “— _—— O — D
=8 L2 &
T2 L2
cc
=
Al | a2 BLACK =
| | ﬁ [ O
HPC B Q
YELLOW YELLOW #ﬂl‘ o ‘.f o E
=
GREEN o
r_
BLACK
ORANGE
FAN M GREEN
——'S
p | WHITE OR YELLOW L0 )rec2
'BLACK | BLACK
: | BROWN
—l
RED BLACK
RC 3
LINE VOLTAGE LOW VOLTAGE
EACTORY STANDARD ——— FACTORY STANDARD
FIELD INSTALLED == === - - FIELD INSTALLED - - - - - - -
FACTORY OPTIONAL = — = — FACTORY OPTIONAL = — = —

USE COPPER CONDUCTORS ONLY
HPC HIGH PRESSURE CUT-OUT CONMTROL
CC COMPRESSOR CONTACTOR
COMP  COMPRESSOR
RGC 1 RUN CAPACITOR 1
RC 2 RUMN CAPACITOR 2
RC 3 RUMN CAPACITOR 3

WARNING: CABINET MUST BE PERMANMENTLY GOUNDED AND ALL WIRING TO
CONFORM  TO  LECNECCECCLCAND LOCAL CODES AS APPLICABLE
REPLACEMENT WIRE MUST BE THE SAME GAUGE AND INSULATION TYPE AS ORIGINAL
WIRE

28
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4.2.1 Setting by DIP switches---4/5TON

WARMNING: HOT SURFACE ON THE OUTDOOR MAIN BOARD, Note:

DO NOT TOUCH WHEN POWER IS ON_ TO THERMOSTAT ;;:::D":l:;gfaﬁ ﬁ:;;ﬂﬁdp‘:;";

heating operating,energized for heating.|

CNT 2.B. W signal for HP system.
LED1 W|es- 3.LPC for HP system.CM28 is shorted
¥ for AC system.
el B|os-
RED Cle
CN2
QUTDOOR T3
MAIN BOARD 4|0y
o]
"'S'WE“: CH23 )"
i I
et re < [SF

Frmrm—
=l
w1,

b =1
=]

CNaT)
CODE | TITLE
cC COMPRESSOR CONTACTOR
COMP. | COMPRESSOR
\ GCH | CRANKCASE HEATER
N CN25 PEV | PRESSURE EQUALIZER VALVE
L L2 T4 AMBIENT TEMPERATURE SENSOR
L I CN45 CN46 ¥ OUT) T3 PIPE TEMPERATURE SENSOR
HPC | HIGH PRESSURE CUT-OUT CONTROL
YELLOW LPC | LOW PRESSURE CUT-OUT CONTROL
YELLOW HGS HOT GAS SENSOR
OFM | CUTDOOR FAN MOTCR
RC RUN CAPACITOR
RY REVERSING VALVE
GND | GROUND CHASSIS
— LED1 ERROR CODE CONTENT
% At i | STEADY ON NORMAL OPERATION
% C{l | oFF POWER SUPPLY FAILURE
L2 KEER i: gﬁF STANDBY
R | SHING 025 ON [ INTER NTEGRATED CIREUT
0.2s OFF | COMMUNICATION ERROR
\ 1 GROUND
(@ I [{FLASHICYCLE  |MOTOR CURRENT ERROR
[}
3 @ INVERTER MODULE
L :LZ & TE|2FLASHICYCLE | oyt oV RE ERROR
Factory code Date Revision] =1 M L [3FLASHICYCLE  |DC BUS VOLTAGE ERROR
16023000012512 | Jul. 26, 2022 D POWER P [4FLASHICYGLE  [MOTOR PARAMETER ERROR
o o T2 1ok Taox Tex Taax  loox IF [SFLASHICYCLE  |MOTOR STARTUF FAILURE
capaciTy | MODEL! y5Ton| 2TON | 2.5TON| 2TOM | 3.5TOM| 4TON | 5TON | |48k |6FLASHICYCLE  |PHASE SEQUENCE ERROR
SW2_ [134AC| 0190 |011,0 |oo10 |o10d |0 [ ! LED? ERROR CODE CONTENT
JHW 15.2AC| 0110|0010 0010 [ 010.1 [0T9.1 | 1001 | 100.1 | [T steaDy on NORMAL OPERATION
15.2HP | 0110 | 0010 | 001.0 | 0101 | 0111 | 1001 | 1001 *| o COWER SUPPLY FAILURE
D eBbe e | | sw2-4 definton | [ CODE I;T:ESEER i [ IFLASHICYCLE |73 SENSOR FAILURE
H eans 0<OFF T8 [ 100w 134AC | 2ol oMLY SYSTEM | | 38 | 2FLASHICYCLE | T4 SENSOR FAILURE
|£ FANMOTOR | [ . [153 SEER I | IFLASHICYCLE  [LPC OPEN
z =1| 200w ::50; ;;Elu SYSTEM | s T 6FLASHICYCLE | OFM FAILURE
!
¥ |means 1=0N (8| Fanmoror | 152w |192SEER | e e A HiCYCLE NG MAGHINE TYPE
# THE FACTORY DEFAULT WARNING LINE VOLTAGE
Ty - CABINET MUST BE PERMANENTLY - FACTORY STANDARD
ELE GROUNDED AND ALL WIRING TO -FIELD INSTALLED === =====-
SW3 | -1 |OFF[AUTOMATIC DEFROST * CONFORM TO LE.GN.E.C.C.L.C.AND - FACTORY OPTIOMAL —rmrmamamam
= | [SW3|ON_|RESERVED LOCAL CODES AS APPLICABLE LOW VOLTAGE
M| | 2 [OFFINORMAL DEFROST __+|  RepiAGEMENT WIRE MUST BE THE - FACTORY STANDARD
SW3|ON |DEFROSTING CYCLE-30MIN SAME GAUGE AND INSULATION TYPE - FIELD INSTALLED
-3 |OFF|DEFROSTING CYCLE.GOMIN =| AS ORIGINAL WIRE. -FACTORY OPTIONAL - - - -

USE COPPER CONDUCTORS ORNLY
THE WIRING DIAGRAM SHOWN 1S FOR REFERENCE OMNLY.IT MAY BE DIFFERENT FROM THE ACTUAL PRODUCT.
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4. Field settings m
4.2 Field setting the best for less

4.2.2 DIP switch position indication ---2/3TON

LED 1
- 5

‘ et LED 2
B

'\él \ : - CETEEEE D

-1 ow SW3

8 | e |

g '

i), | r (
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4. Field settings m

the best for less

THERMOSTAT §

4.3 Thermostat Note: B signal need thermostat programming
4.3.1 Control wiring settings.
Support 2H thermostat
[R] |- e R e T
v T i
B . -
0 7 = i
” | |
=] o ! o I
|
o) -2 a
THERMOSTAT g F3 ..,i éi i E w i
EREERLEER B ER
[on] [8] [c ][ 6] [R][v] 2] [wi][we] i[[e] [ (W]
INDOOR UNIT i| ouTpoor uNIT
Control Wiring for HIP systarn:;
Support 3H thermostat
[ ————— 1
O e— .
o AR o i
[&] ol I a
] T o 5
] 0 T :
. s
[1ow] b :
P ;
1 i H 1
R i

El

[=]
(o=
E_vm
=]

(5]

H

INDOOR UNIT

—————— ;;;;:---_--
YELLOW
BLUE ).
WHITE

Control Wiring for H/P systems

Notes:

+  Be sure power supply agrees with equipment nameplate.

+  Power wiring and grounding of equipment must comply with local codes.
+  Low voltage wiring to be No. 18 AWG minimum conductor.

e " Field installed electric auxiliary heat connection

+  Single-stage auxiliary heating (Supported by 2H thermostat)

. Twin-stage auxiliary heating (Supported by 3H thermostat)

. W: Electric auxiliary heat signal.

. W1:The first stage Field installed electric auxiliary heat signal.

. W2:The second stage Field installed electric auxiliary heat signal.

«  The outdoor unit W signal is connected to the Electric auxiliary heat or
the first stage Electric auxiliary heat.
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PART 5 Intelligent Troubleshooting
5.1 Diagnosis System INtroduction .........ccceeeeveeievericecerciecnees e
5.2 Symptom-based Troubleshooting
5.3 Troubleshooting by Main board Fault code
5.4 Troubleshooting by Motor driver module code

TulTTokeoL

the best for less
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the best for less
5.1 diagnosis system introduction

There are two types of auxiliary diagnosis code in system: Main board code and Motor driver
module code

5.1.1 Fault of Main board

T3 sensor not reading T3 sensor is not properly placed/High pressure

LED2 L Hesiigek correctly in cooling switch fault
T4 sensor not reading T4 sensor is not properly placed/High pressure
2 LED2 2l correctly switch fault/ Discharge temp. switch open
3 LED2 3 Flash/cycle Low Pressure switch not Low pressure switch is not properly connected.
reading correctly
4 LED?2 5 Fedilade D E e Gk Motor faylt/severe weather (fan rpm too low
due to wind)
5 LED2 6 Flash/cycle No machine type Speed message isn’t wrote in main board

5.1.2 Fault of Motor driver module :

LED1 0.2S ON/0.2S Inter integrated circuit

Main board is broken
OFF communication error

2 LED1 1 Flash/cycle Motor current error Motor shaft is stuck or Motor is broken

3 LED1 2 Flash/cycle LTl L Motor is broken
temperature error

4 LED1 3 Flash/cycle Dc bus voltage error Check out the power supply
5 LED1 4 Flash/cycle Motor parameter error  Main board is broken or motor type is wrong
6 LED1 5 Flash/cycle Motor startup failure Check out the Motor
7 LED1 6 Flash/cycle Phase sequence error Check out the Motor supply wring
Note:

1. These fault codes will be displayed on the digital tube until the issue is resolved.
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5.2 Symptom-based Troubleshooting

5.2.1 LED1/LED2 OFF

TulTTokeoL

the best for less

Issue LED1/LED2 OFF
Model All

Fault name /

Classify Power/electric issue

Possible cause

e Frequently power off and power on (within 3 minutes)
o Abnormal power input
o Abnormal wire connections

Notes:

Troubleshooting

Check for the following 4 points:

DIf frequently power off and power
on(within 3 minutes)

@ If the supply power is normal

® If wiring diagram to insure all wire

>
o

Check If there are
above conditions

Check whether
the power supply
is short-circuited
to ground

Referto [6.10/6.11] m

Check If
compressor or

motor is shorted
to ground

!

Replace the control board

Note:
®Oto®
@to @

The same below

Remedy defective points:
(DPower off at least 3 minutes
then power on

@The supply power range
should be 187V-253V
(®Refer to wiring diagram to
insure all wire connections are
correct.

Yes

Replace the power cord

Replace compressor or
motor

34




5.2 Symptom-based Troubleshooting

5.2.2 System does not start operation

TulTTokeoL

the best for less

Issue System does not start operation
Model All

Fault name /

Classify Thermostat fault

Possible cause

e The thermostat doesn’t start

¢ Wrong wire connections between thermostat and unit
¢ Damaged thermostat

¢ Disconnect the compressor wire (could be caused after service)

Notes:

Troubleshooting

D--

@Refer to wiring
diagram

(3Measure the voltage
between YC and BC
@ Refer to wiring
diagram

Check for the following 4 points:
(DThe thermostat doesn’t start
(2Wrong wire connections

(®No 24Vac output (Check if there is

A

Cooling:40~120°F
Heating:5~86°F

A 4

18-28Vac and 0Vdc between Y&C. B&C)
(@Compressor wire disconnected

Yes

Check if
there are
above 4

conditions

No

Remedy defective points:
(DStart the thermostat
@)correct the connections
(3Replace the thermostat
@Connect the compressor
wire

Power off and wait at least 3
minutes then power on

4

Referto [ 6.6 ]

Referto [ 6.7 ]

there are

above

No need to have service

onditio

No

If T4 sensor S
failed

Replace the T4 sensor

No

Replace the T4 sensor

If T4 sensor
failed

No

Run Normally
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5.2 Symptom-based Troubleshooting

5.2.3 Capacity is low

Issue Capacity is low

Model All

Name /

Classify System fault

Possible cause ¢ Poor heat dissipation in indoor unit

¢ Poor heat dissipation in outdoor unit
e Under charged
o First start

Estimate the output capacity in
Troubleshooting forced mode:
BTU=AT*CFM*1.08

Check if the
unitis on
initial start

It is normal, should
wait a few minutes.

(DInsufficient airflow No

or no airflow Check for the following 2 points:

@Visual check the (@ If the airflow in indoor unit is abnormal
filter. @ If there is blocking on filter.

Referto [6.12 ]

there are

Correct the indoor

unit
(UCheck the Check for the following 2 points:
environment meet the If there is limitation near eur unit.
requirements refer to @)If there is blocking on condenser
installation manual.

Correct it

If introduce
too much Need to adjust
fresh air.
(DReferto [6.4/6.6 ] No
@Referto [4.1.3 : -
Charging Refrigerant 1 | : %ﬁ%k for thle ;OIIOIW Ing 2 points: (DReplace TXV/orifice
normal throttle. .
@Under charged (@Add refrigerant |
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5.3 Troubleshooting by Main board Fault code

5.3.1 LED2-1 Flash/cycle

Faulty code LED2-1 Flash/cycle

Model All

Name T3 sensor not reading correctly in cooling
Classify System fault

Possible cause ¢ Wrong location of T3 sensor

e Faulty T3 sensor
e Service valves not open

Troubleshooting

Check for the following point:
(DIf the service valve not
open

(2Then connection pipe bend
or blocking

(DOpen the valve
@Replace the pipe

If aftermarket or
serviced before.
Refer to 2.2

Correct the location

Yes

Referto [ 6.6 ] Replace T3 sensor
*Temperature-OHM
chart No

Unit Run Normally
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5.3 Troubleshooting by Main board Fault code

5.3.2 LED2-2 Flash/cycle

the best for less

Faulty code LED2-2 Flash/cycle

Model All

Name T4 sensor not reading correctly/Discharge Temperature switch
(T5)open

Classify System fault

Possible cause

¢ Wrong location of T4 sensor
e Faulty T4 sensor
¢ Discharge Temperature switch open

‘Troubleshooting

Check for the following point:
(DIf the service valve not

open
(2Then connection pipe bend
or blocking

(DOpen the valve
@Replace the pipe

If aftermarket or
serviced before.
Refer to 2.2

Correct the location

Referto [ 6.6
*Temperature-OHM
chart

T4 failed

Replace T3 sensor

Unit Run Normally

Refer t0 5.3.3
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5.3 Troubleshooting by Main board Fault code

5.3.3 LED2-2 Flash/cycle

Faulty code LED2-2 Flash/cycle

Model All

Name Compressor discharge temperature (T5) protection
Classify System fault

Possible cause o TXV/EEV/Ailter drier blocked
e Under charged
e Service valves not open/filter drier restriction
e Indoor unit motor stopped abnormally / poor heat exchange (heating mode)
¢ Poor heat exchange on outdoor unit (cooling mode)

Troubleshooting Check for the following point:

(DService valves not open

@Connection pipe bend or blocked, or
filter drier restriction

(3Ambient temperature beyond 120°F
@Run force mode under the temperature is
beyond 120°F

(DOpen the valves
@Correct the pipe/filter
drier connection

(®No need to have service
@No need to have service

Referto [ 6.8 ]

Ifitis TS
failed

Replace T5 sensor

Referto [ 4.1.3
Charging Refrigerant ]

If under
charged

Adjust refrigerant

Referto [ 6.1 ]

hete i heat ic .
re s poor heat exc Correct it
en_high pressure

Referto [ 6.4 ] T No
there is .
blocking Correct it
No
Run Normally
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5.3 Troubleshooting by Main board Fault code

5.3.4 LED2-3 Flash/cycle

the best for less

Faulty code LED2-3 Flash/cycle
Mode All

Name Low pressure protection
Classify System fault

Possible cause

e Indoor unit motor stopped abnormally / poor heat
o TXV/EEV/filter drier/indoor coil blocked

e Service valves not open

e Under charged

exchange

Troubleshooting

Check for the following point:
(DService valves not open
(2)Connection pipe bend or
blocked

there are
above
onditio

No

Low pressure

Referto [6.8 ]

Referto [ 4.1.3

Charging Refrigerant ]

Referto [6.1/6.2/6.3 ]

Referto [ 6.4 ]

(DOpen the service valves
@Correct the pipe
connection

Replace the pressure

switch open transducer

Yes
If under R
charged Correct it

No

there i3 Yes

poor heat Correct it
%‘ exchange
If there is .
| blocking Correct it
No
Run Normally
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5.3 5.3 Troubleshooting by Main board Fault code

5.3.5 LED2-5 Flash/cycle

Faulty code LED2-5 Flash/cycle

Model All

Name DC fan motor fault

Classify Electric issue

Possible cause o Start electromagnetic interference

e Motor failed
e Electric issue

Troubleshooting [ Check whether DC motor
»] wiring is reliably connected
according to the wiring

| diagram

Reseat the wiring
according to
wiring diagram

+YES

~ ")

NO

Check whether outdoor coil Remove all the barriers

air return is blocked

+YES

r ™)

Check whether DC motor  |NO

insulation resistance is —~—(Replace the DC motor
greater than 100KQ

- .

*YES

S Check whether the resistance{ NO
of fan motor U2/V2/W2 are [~™ | Replace the DC motor

normal

\. y

#YES

Check whether there is the [NO

-

same fault —— Keep running
*YES
Referto [6.10] Replace the board and NO
check whether there is the | Keep running
same fault.

YES
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5.3 Troubleshooting by Main board Fault code

5.3.5 LED2-6 Flash/cycle

Faulty code LED2-6 Flash/cycle

Model All

Name No machine type

Classify Electric issue

Possible cause e Speed message isn’t wrote in main board

e Control board broken

Troubleshooting

LED2-6 Flash/cycle

V

Need to replace control
board
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5.4 Troubleshooting by Motor driver module code

5.4.1 LED1- 0.2S ON 0.2S OFF

Faulty code LED1- 0.2S ON 0.2S OFF

Model all

Name Inter integrated circuit communication error fault
Classify Electric issue

Possible cause e Motor driver module poor contact

e Control board broken

Troubleshooting

LED1- 0.2S ON 0.2S OFF

V

Need to replace control
board
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5.4 Troubleshooting by Motor driver module code

5.4.2 LED1--1 Flash/cycle

the best for less

Faulty code LED1--1 Flash/cycle
Model all

Name Motor current error fault
Classify Electric issue
Possible cause o Motor shaft stuck

e Motor broken
e Control board broken

Troubleshooting

Motor current error fault

If Motor shaft
is stuck

If Motor is

Referto [ 6.11] p— broken

Yes

Need to replace control board

Correct it

Replace the motor
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5.4 Troubleshooting by Motor driver module code

5.4.3 LED1--2 Flash/cycle

Faulty code LED1—2 Flash/cycle

Model all

Name Inverter module temperature error
Classify Electric issue

Possible cause e Motor is broken

e Control board broken

Troubleshooting

Inverter module temperature error

Yes

If Motor is

Replace the motor

Referto [ 6.11 ] %’ broken

Need to replace control board
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5.4 Troubleshooting by Motor driver module code
5.4.4 LED1--3 Flash/cycle

Faulty code LED1—S3 Flash/cycle
Model all

Name Dc bus voltage error
Classify Electric issue
Possible cause o Power supply wrong

e Control board broken

Troubleshooting

Dc bus voltage error

Yes

If Power

supply is
wrong

Voltage : 187V-253V

No

Need to replace control board

Correct it
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5.4 Troubleshooting by Motor driver module code

5.4.5 LED1--4 Flash/cycle

Faulty code LED1—4 Flash/cycle
Model all

Name Motor parameter error
Classify Electric issue
Possible cause e Control board broken

Troubleshooting

Motor parameter error

v
Need to replace control board
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5.4 Troubleshooting by Motor driver module code
5.4.6 LED1--5 Flash/cycle

TulTTokeoL
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Faulty code LED1—S5 Flash/cycle
Model all

Name Motor startup failure
Classify Electric issue

Possible cause

e Motor broken
e Motor shaft stuck
e Control board broken

Troubleshooting

Motor startup failure

Yes
If Motor shaft
is stuck

If Motor is

Referto [ 6.11 ]

%l broken

Need to replace control board

Correct it

Replace the motor
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5.4 Troubleshooting by Motor driver module code

5.4.7 LED1--6 Flash/cycle

TulTTokeoL
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Faulty code LED1—6 Flash/cycle
Model all

Name Phase sequence error
Classify Electric issue

Possible cause

e Motor wring broken
e Control board broken

Troubleshooting

Phase sequence error

Yes

If motor
wring is

Need to replace control board

Correct it
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PART 6 CRECK woveeveeetie ettt ettt s se st st ses et s ses et st ars e et sre s e st st aneaen 50
6.1 Check for Causes of Rise in High Pressure ........veieenisenecseee e e 51
6.2 Check for Causes of Dropping Low Pressure in Cooling ......ccceceveveieinriniennnn. 52
6.3 Check for Causes of Dropping Low Pressure in Heating  ......cccccccceeevveivececeeneees. 53
6.4 Check for Causes of Refrigeration cycling Blocked ......c.ccccoeveceeceececcicieennnn. 54

6.5 Check for Control Board ...t s s aeesre e 55
6.6 Check for Temperature SENSOr (T3/TA) oottt et 56
6.7 Check for High Pressure SWitch (HPS) ...ttt et e 57
6.8 Check for Low Pressure SWitch (LPS)  .oeoeeieieieee et ee e st ie s o0 D8
6.9 Check for Discharge Temperature SWitch (T5)  ..ccoveceecireeee e e 59
6.10 Check for Condenser Fan IMOtOr  .......occeeevereerirece et r e s s esaes e e s 60
6.11 Check for Compressor ChECK ...t sttt e r e reeeens 61

6.12 Check for Indoor Air Flow
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CHECK 1 6.1 Check for Causes of Rise in High Pressure

Note: 310-380PSIG head pressure is normal for heating in normal conditions operation. The pressure may be as
high as 440PSIG at 40°F outdoor temperature or higher. Start-up or return oil stages during heating.

Service valve closed

Rise in
pressure

—>|
N High pipe | > Bentor crashed pipe
resistance
—>{ Impurities clogging
Pressure N Improper connection
ssu ;
ipe

rise by PP

location or . . —>| Drier restriction

installation  }—| [in cooling]

. High ambient
N aHr;gbr;ent temperature
temperature Force mode in high
ambient temperature
High room
[in heating] temperature
High indoor High inlet
temperature temperature
Force mode in high
ambient temperature
S Blocking of outdoor
[in cooling] exchanger
Hear: 5| Blocking of outdoor
exchanger airflow cycle
| failure in
outdoor units
N Outdoor motor

heat failure

exchange

;ef;:lltj:?\ — T3 is placed

high incorrectly

ressure ; ;

P [in heating] 5| Blocking of indoor
heat exchanger
exchanger

> . )
failure in S Blocking of indoor
indoor units filter
—>{ Indoor motor failure

Refrigerant cycle is
blocked

Excessive refrigerant
charging

«—Check to be sure the
service valve is open.

« Conduct visual checks

for pipe conditions.

« Is there more than 2°F
before and after the filter or
pipe?

« Is connection pipe accord
with instruction requirement?

« Is more than 2°F before and
after the drier in force mode?

« Is the ambient temperature
lower than 125°F?

« Is the ambient temperature
lower than 120°F when force
mode?

« |s the room temperature
higher than 86°F?

« Is the inlet temperature
higher than 86°F?

« Is the room temperature
higher than 86°F when force
mode?

«—Check to be sure the
outdoor coil is not blocked.

«—Check to be sure the
condenser roof space >60 inch
«—Does outdoor motor stop

working?

«—Confirm whether T3 is
placed correctly

«—Check to be sure indoor
coil is not blocked

«—Check to be sure indoor
filter is not blocked

«—Does indoor motor stop
working?

—Refer to the refrigerant cycle [CHECK 4].

«—Refer to the refrigerant charging [4.1.3].

TulTTokeoL
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CHECK 2 6.2 Check for Causes of Dropping Low Pressure in cooling

Note: 110-140PSIG head pressure is normal in cooling conditions. The value may be lower/higher at
maximum/minimum/limited frequency of compressor operation . Start-up or return oil stages.

abnormally
dropping
low pressure
(low
evaporating
temperature)

refrigerant

TulTTokeoL

the best for less

«—Check to be sure the
service valve is open.

« Conduct visual checks
for pipe conditions.

«— Is there more than 2°F
before and after the filter or

pipe?

« Is connection pipe accord
with instruction requirement?

<« |s more than 2°F before and
after the drier in force mode?

« Is the ambient temperature
lower than 32°F?

« Is the ambient temperature
lower than 50°F when force
mode?

« Is the room temperature
lower than 32°F?

« Is the inlet temperature
lower than 32°F?

« Is the room temperature
lower than 60°F when force
mode?

«—Check to be sure the
indoor coil doesn’t block

«—Check to be sure the
indoor filter doesn’t block

«—Make sure motor failure
or provide abnormal
airflow

« Conduct visual checks
for duct distribution
system

«—Refer to the refrigerant cycle [CHECK 4].

«—Refer to the refrigerant charging [4.1.3].

—>| Service valve closed
—>| Bent or crashed pipe
N High pipe
resistance —>| Impurities clogging
Pressure N Improper connection
| dropby pipe
location or
installation . -
—>| Drier restriction
Low ambient
Low ambient temperature
S
temperature Force mode in low
ambient temperature
Low room
] temperature
Low inlet/ ) Low inlet
>{ room — temperature
temperature
Force mode in low
] room temperature
S Blocking of indoor
exchanger
eercar;[an or Heat S Blocking of indoor
S failure ?n L) exchanger filter
evaporation fa:jlure .
side indoor unit Motor stops or
—>| provide excessive
low airflow
E Blocking of duct
distribution system
—| Refrigerant cycle is blocked
g Y/
Extremely lack of
N y
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CHECK 3 6.3 Check for Causes of Dropping Low Pressure in heating

abnormally
dropping
low pressure
(low
evaporating
temperature)

Service valve closed

!

Bent or crashed pipe

refrigerant

the best for less

«—Check to be sure the
service valve is open.

« Conduct visual checks
for pipe conditions.

« Is there more than 2°F
before and after the filter or

pipe?

« Is connection pipe accord
with instruction requirement?

<« Is more than 2°F before and
after the drier in force mode?

« Is the ambient temperature
lower than 5°F?

« Is the room temperature
lower than 32°F?

« Is the inlet temperature
lower than 32°F?

«—Check to be sure the
outdoor coil doesn’t block

«—Make sure motor failure
or provide abnormal
airflow

«—Refer to the refrigerant cycle [CHECK 4].

High pipe
S ghpip
resistance " -
—>{ Impurities clogging
Pressure Improper connection
—>
N drop by || pipe
location or
installation - .
—>!{ Drier restriction
Low ambient
. 5 temperature
N Low ambient P
temperature
Low room
Low inlet/ temperature
> room
temperature Low inlet
temperature
Blocking of outdoor
“| exchanger
Heat
Heat
exchanger exchanaer
> failure in > oXehang
eva . failure motor stops or
poration . . .
side outdoor unit provide excessive
lower airflow
Refrigerant cycle is
blocked
>{ Extremely lack of

«—Refer to the refrigerant charging [4.1.3].
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CHECK 4 6.4 Check for Causes of Refrigeration cycling blocked

Refriger
ation
cycling
blocked

Service valve closed

Bent or crashed pipe

Impurities clogging

Improper connection
pipe

Drier restriction

TXV is blocked.

TulTTokeoL

the best for less

Note: Check at normal and force mode operation, some problems will be more obvious.

«—Check to be sure the
service valve is open.

«— Conduct visual checks
for pipe conditions.

« Is there more than 2°F
before and after the filter or
pipe?

« Is connection pipe accord
with instruction requirement?

«— Is more than 2°F before and
after the drier in force mode?

« Isthere a proper temperature
difference before and after the
TXV?

« 15-54 °F temp difference before and after TXV operates

» Low frequency, small temp difference, dramatic decrease
of suction pressure at same time

 Superheat is more than 25-30 °F at suction service

» Note: Estimate according to different situation when it

happens.

—>|
General High pipe —
check resistance
—
—>)
>
>
The
—>{ evaporator
coil(indoor)
Cooling
mode
—>)
The
—>| condenser
coil (outdoor)
>
The
—>{ evaporating
coil (indoor)
—>|
Heating
mode :
—>
The
—>| condenser

The indoor coil is
blocked .

coil (outdoor)

The outdoor coil is
blocked .

TXV is blocked.

The indoor coil is
blocked .

« Obvious different appearance
on indoor coil, for example, frozen.

«Is the liquid pressure lower
when running than standby?

«— More than 2°F before and
after the TXV in force mode?

«—Is the liquid pressure lower
when running than standby?

Liquid pressure should not be 100PSIG lower than

suction pressure.

EEV or strainer is
blocked.

« Is there a proper
temperature difference before
and after the EEV?

« There isa10-60 °F temperature difference before and
after the EEV when it adjust freely, it means the start

stage is finished.

» Low frequency, small temp difference, dramatic decrease

of low check pressure

»  Obvious temp difference, even frosting at the exit of
EEV.(when charge refrigerant can’t solve this problem)

The outdoor coil is
blocked .

«Is the liquid pressure lower
100PSIG when running than
standby?
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- 6.5 Check for control board

B
-

N\
\
-
:

('

— P
an —
a——— » No. Function description
— 1 GND port
a® i — 2 Power input port
——— 3 Power input port
A 4 Compressor crankcase heater port {heat pump only)
oe 5 Prassure equalizer valve port (Rotary compressor only)
6 Reserve
aey 7 Compressor contactor control port
8 SW3 Dip SWITCH:Defrost logic settings
9 Reversing valve port {heat pump only)
10 Reserve
1 Message port
12 Low pressure switch port (heat pump only)
A 13 Main board debug port
14 T3 T4 sensor port
15 Thermostat wire connections
3——‘@) 16 Motor drive debug port
g 17 Resaerve
_________ ; 18 DC motor port
L
-
: g
.
<[
D S
D
&>
I3 <
& @

*The photo is provided for reference purposes only, Layout and components will vary according to the unit specification,
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CHECK 6 6.6 Check for Temperature Sensor (T3/T4)
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mode)

Check temp transducer (T3/T4) :
Compare the temperature checked (T3-3#/T4-4#/T5-5#, refer to 4.1.5), it’s normal if the temperature
difference was within 15°F when standby.(need to avoid the waste heat affect T5/Tf when standby

T3/T4: 77 °F --10KQ

Work well

@ Yes
No

Ambient
temp below

Yes

4°F?

Out of operating
range. Do nothing

No

When power off and sensor unplugged

Sensor

" Temperature

7

(Make measurement of resistance
between these wires. )

Referto [ Appendix

Resistance in

No

thermistor meet

Replace sensor

he chart above?

s SR R

B

Replace the control
board

71

Note: low probability,
caution in handling

Work normal
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CHECK 7 6.7 Check for High Pressure Switch (HPS)

High Pressure Switch :
Whether the switch can start normally when start the machine

Yes
Start
ar Work well
normally

No

When power off and pull up

| —» High
Pressure

/////// Switch

(Make measurement of resistance
between these wires. )

High pressure Reconnect/fix
switch secure, no the wiring
wiring damages? damages

Note:

Normal high pressure switch
opens above 600PSIG, resets
below 435PSIG.

abnormal pressure
switch, replace it

Still in high
pressure
protection?

Should replace board

Note: low probability, caution
in handling

Work well
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CHECK 8 6.8 Check for Low Pressure Switch (LPS)

High Pressure Switch :
Whether the switch can start normally when start the machine

Yes
Start
ar Work well
normally

No
When power off and pull up
4 e — LDW
- Pressure
Vi il Switch

(Make measurement of resistance
between these wires. )

Reconnect/fix
the wiring
damages

High pressure
switch secure, no
wiring damages?

Note:

Normal high pressure switch
opens below 21PSIG, resets
above 44PSIG.

abnormal pressure
switch, replace it

Still in high
pressure

Should replace board

protection?

Note: low probability, caution
in handling

Work well
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CHECK9 6.8 Check for Discharge Temperature Switch (T5)

Discharge Temperature Switch :
Whether the switch can start normally when start the machine

Yes
Start

Work well
normally

No

When power off and pull up

Discharge

Temperature
|Switch

(Make measurement of resistance
between these wires. )

Reconnect/fix
the wiring
damages

High pressure
switch secure, no
wiring damages?

Note:
Normal discharge temperature switch
opens above 239°F, resets below 167°F.

abnormal pressure
switch, replace it

Still in high
pressure

Should replace board

protection?

Note: low probability, caution
in handling

Work well
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CHECK 10

6.10 Check for Condenser fan motor

Condenser fan motor:

Whether fan can start normally

Normal?

No

Yes
—>{ Work well

When power off, after
3minutes and unplugged

Normal motor
winding?

Between U and V <36
Between V and W <36
Between W and U <36
Between U/V/W >10M

and ground

If the ground
resistance is
normal?

If the current is pulsating
violently or abnormally
beyond the “B” value

100 1.6

200 2.2

If the motor
current is normal

Motor replace

Motor replace

Motor replace

Check according to the
condition of whole unit
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CHECK 11 6.11 Check for Compressor
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Compressor:
Whether compressor can start normally

Normal?

No

Yes
Work well

When power off, after
3minutes and unplugged

For Scroll compressor, supply wring is unitary, you can check it with colour (Red for L1,

Black for L2, White for S)

Between R and C
(Lland L2)

Between Cand S
(L1and S)

Between Rand S
(L2 and S)

Between U/V/W
and ground

Normal

compressor
winding?
<2 <2
<2 <1 g4
If the ground
- = resistance is
normal?
>10M >10M

If the current is pulsating
violently or abnormally
beyond the “B” value

If the
compressor
rrent is norma

Compressor replace

Compressor replace

Compressor replace

Check according to the
condition of whole unit

e o

B(A)

10 12 13 17 20 23 30
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CHECK 12 6.12 Check for indoor air flow

Check if the airflow is very
small or no airflow

Measure the power supply

(L1&L2,red and black wire)

Red and Brown wire of
signal

Green and Brown wire of
signal

FOR OPTIONAL
ELECTRIC HEAT

5 GOUNDED AND ALL WIRING TO CONFORM TO
LECNECCECCLCANDLOCAL CODESAS
BE

‘THE SAME GAUGE AND INSULATION TYPE AS
ORIGINAL WIRE

CAPACITANCE

FOR SINGLE AUXILARY HEAT MODE

WiwG C R
TO THERMOSTAT  CONNECT W1 OR CONNECT W1 WITH W2

If It is Yes Work
normal “| normally
No
Yes
blockage of Clean the
the indoor blockage
No
No Correct the
230V power power supply
uppl
Yes
eck if there is 18-28Va No Replace the
between CN1 transformer
Yes
- No
tere is 18-28Vac bet Replace the
R&C terminal control board
Yes
No Check if the thermostat

f there is 18-28Vac
between G&C termina

not calling or replace
the thermostat

Replace the control
board

CN11 & FAN

Replace the
motor.
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7.1 Wiring Diagrams seeeeeeeeeeeeeerrnnieeeeeemmemmtmiiienteeiietie e eeeaeean 64
7.2 Control Board Replacement Procedure se+esseeeereeeseesmmmemneeemuieneeeennnen 66
7.3 Diagnosis System INtrodUCtion seeesseeeeresseeesmmmemnemmmiienniiiiiiieiinie.. 67
7.4 Troubleshooting GUide eeeeeeressesssserermmmmiiiiniiniiiii e 68
7.5 Temperature and Resistance Relationship Tables — ereeceeceececcececcecees 69
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Appendix 1 7.1 Wiring diagrams-42/48/60K

PLUG PLATE
®|[(VHH = = === cround
T1
— L1 RED _@
c = = = — — — —— L1 o
BLACK )/& UEJ
BLACK
— — — — “— _—— O — D
=8 L2 &
T2 L2
cc
=
Al | a2 BLACK =
| | ﬂn [ O
HPC B Q
YELLOW YELLOW #ﬂl‘ o ‘.f o E
=
GREEN o
r_
BLACK
ORANGE
FAN M GREEN
——'S
p | WHITE OR YELLOW L0 )rec2
'BLACK | BLACK
: | BROWN
—l
RED BLACK
RC 3
LINE VOLTAGE LOW VOLTAGE
EACTORY STANDARD ——— FACTORY STANDARD
FIELD INSTALLED == === - - FIELD INSTALLED - - - - - - -
FACTORY OPTIONAL = — = — FACTORY OPTIONAL = — = —

USE COPPER CONDUCTORS ONLY
HPC HIGH PRESSURE CUT-OUT CONMTROL
CC COMPRESSOR CONTACTOR
COMP  COMPRESSOR
RGC 1 RUN CAPACITOR 1
RC 2 RUMN CAPACITOR 2
RC 3 RUMN CAPACITOR 3

WARNING: CABINET MUST BE PERMANMENTLY GOUNDED AND ALL WIRING TO
CONFORM  TO  LECNECCECCLCAND LOCAL CODES AS APPLICABLE
REPLACEMENT WIRE MUST BE THE SAME GAUGE AND INSULATION TYPE AS ORIGINAL
WIRE
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Appendix 1 7.1 Wiring diagrams-for 18/24/30/36K

TO THERMOSTAT Mol
1.6 serminal b ba connctad with
r CN-IF\ - .‘:‘I-H.IIE.- v o o] HAIMORLAITCUE] wirinng haa purmp
|}l T [ HPC haating apeating anaigized b hiaing,
& v “1] [T y 2.6 W sgnal for HP pystem
LEDT B (e o= _ELUE B OLLPC for MP gy CN2N s shoried
Cle BLACH O for AQ myshem.
CNS.?J mER CMET
T
’@ Y guTDOOR 3[
DE W mMalNBoARD T2

rme =y

[ 'E i R |
Ej Py L
i CopE | mme
o COMPRESSGR CONTAGTOR
N COMP. | COMPRESSOR
T CoH CRARKCASE HEATER
CH21CH29 | CMZS PEV | PRESSURE EQUALIZER VALVE
LT LE [ag] T4 AMBIENT TEMPERATURE SENSOR
L 0 Demascaas ¥ OUT | 3 PIPE TEMPERATURE SEMSOR
| HFC | HIGH FRESSURE CUT-OUT CONTROL
YELLOW LPC | LA PRESEURE CUT-DMT CONTROL
YELLIOW HEE HOT GAS SENSOR
. OFM | DUTDOOR Fil MOTOR:
RC AU CAPACITOR
Ry REVERAING VALVE
T GND | GROUND CHASEIS
8 &
1 = LEDH ERRICR CODE COMTENT
= STEADY ON NOHMAL DPERATICN
E OFF POAWER SUPPLY FAILLIRE
23 ON
“ HEER Iz: oep  [STAMDEY
] FLASHING[TZs OH [INTER MTEGRATED GIRGLIT
. 0 2 COFF | COMMURICATION ERROR
- [ LF [1FLasHcyoE WOTOR CURRENT ERREOR
L]
INWERTEA WODULE
: . I |2FLasHICYCLE ITEHFEHA'LIRE ERADR
Faciory coda Date Ravisian :L1 : : Lt |sFLasHcyoE |oc Bus voLTAGE ERROR
16073000012512 | Jun. Tih, 20z B POWER T |arLaswcviLe WOTOR PARAMETER ERFIOR
ﬁ- GFLASHACYCLE MOTOR STAATUS FAILURE
=l moseL| L | | oy | i ol ey | HTE 4t [sFLasHCVOLE  [PHASE SEDUENCE ERAOR
CAPACITY 18TON| ZTON | 25TON| 3TOM | 3.5TON| 8TOM | 5TON
ELF] 12.4aC [011,0 o110 [om0 [o1oa [J r ] LEDR EHAGE COOE CONTENT
Im| 3G [ [ SR [0 [ G [0 | edd | 10 ﬁ ETEADY ON FCRAAL CPERATION
Ll [ qaanP |onie Jome [ooo (o o oo [ oo | o e ————
1 DEFINITEIN OF CODE [TITLE
EACH DiAL CODE SwiTCH | | SW2 -4 detntion F— e[ 1rascveE |13 sENSOR FALURE
e D CIEE .J 100 13480 ooy cry svaTem | | B | 2RLAsHCYOLE T4 SENSOR FALURE
H FanmoToR | [ a2 BEER SFLABHICYCAE  [LRC QFEM
E D 00w fﬂ:;:vsﬂmu SFLASHICYCLE  |OFM ERILURE
=i
g |meme : FANMOTOR | [W3HP | e T pusip svaTEM i’ BRLASHCYCLE | MO MACHINE TYPE
# THE FACTERY DEFAULT WARNING LINE WOLTACE
- GABINET MUST BE PERMARENTLY - FACTORY STARDARD
EW30M |MANUAL DEFROST GROUNDED: AHD ALL WIRING T - FIELD! INSTALLED mmm .
SW3 | i OFF[AUTOMATIC DEFROET CONFORM TO LECH.E.C,C.LCAND - FACTORY OPTIONAL -
S0 |RESERVED LOCAL CODES AS APPLICABLE LW WOLTAGE
<2 _JCWFINORMAL DEFROGT REPLACEMENT WIRE MUST BE THE - FACTORY STANDARD
SWA OH IDEFROSTING CYCLE 30MIN SEME GALIGE AND BSULATION TYPE ~FIELD INETALLED =e=seesceseee=
-3 JCFF|DEFRCETIRG CF CLE:BOMIN = A% ORIGINAL WRE «FACTORY OPTIOHAL @ == = s = ==

UEE COFPER COMDUCTORS OMLY

THE WIRING DIAGRAM SHOWHN 15 FOR REFERENCE ONLY.IT MAYEE DIFFERENT FROM THE ACTUAL PRODUCT,
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Appendix 2 7.2 Control board replacement procedure

1. Power off and wait at least 3

minutes before opening the
electric control box.

2. Remove the wirings carefully.
3. Remove the 5 screws on the

board (as shown by the red
circle and the serial number )

4 |nstall the new board on the

unit.

5.Fasten the 8 screws (Refer to

Figure 1).

11.Reconnect the wires

according to the wire diagram.
6.Set up the SW2 switches refer

to the below chart.
7.Double check the wire
connection, screws, thermal

paste etc.

‘II.'

1A
-

A

~
-
!
—
..

5 4
SW2 Setting details
SET MopEL| 18K | 24K [ 30K [ 36K  |42K [ 48K | 60K
CAPACITY 1.5TON| 2TON | 2.5TON| 3TON | 3.5TON| 4TON | 5TON
sw2 | 134Ac|011.0 [011,0 [001.0 [010.1 [/ / /
GEEg| [15:2Aac|o11.0 [0010 |o001,0 |o0101 |011.1 [ 1001 | 100,1
1254 15.2HP | 011,0 001,0 001,0 010,1 011,1 100,1 100,1
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7.3 Fault code introduction

Fault code of moter driver module fault code

LED1 ERROR CODE | CONTENT

X | STEADY ON NORMAL OPERATION
*| OFF | POWER SUPPLY FAILURE
25 ON IDLE

» KEEF 2s OFF
FLASHING‘D_ES ON | INTER INTEGRATED CIRCUIT
0.2s OFF COMMUNICATION ERROR

1FLASH/CYCLE MOTOR CURRENT ERROR

INVERTER MODULE
TEMPERATURE ERROR

¢ | 3FLASH/CYCLE DC BUS VOLTAGE ERROR
it | 4FLASHICYCLE MOTOR PARAMETER ERROR

2

2FLASH/CYCLE

SFLASH/CYCLE MOTOR STARTUP FAILURE
6FLASH/CYCLE PHASE SEQUENCE ERROR

Fault code of System main control board

LED2 ERROR CODE | CONTENT

STEADY ON NORMAL OPERATION
OFF POWER SUPPLY FAILURE
1FLASH/CYCLE | T3 SENSOR FAILURE

2FLASH/CYCLE | T4 SENSOR FAILURE
JFLASH/CYCLE | LPC OPEN
SFLASH/CYCLE | oFM FAILURE

1K KE 0 5
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Appendix 4 7.4 Troubleshooting guide

2 ERpk g
[ A ; -
= ) -'E' %
Al R PR .
SYETEM FALILTS % 5 2] ;ﬁ =) .,% : %s
(EREHSHTHRNE IR
REFRIGERANT CIRCLIT
= P|P|&|P|S 8
Hesd Prassure Too High | i B
.E. - - .IE.P .E.E. .E-S- .p. . -
Haad Pragsure Too Low T s(p e =515(p
. C 5 |P[P 5 F| |P
Suction Preesure Too High | = = .
Suction Pressure Too Law | = P 5P
H P s(s| [s] [&] |8
Liguid Refrig. Floodback [ P P
(T H P =
C p 5|5
1.0, Cedl Frasting o
Cormpressar Runs Inadeguale [ Gl s|r|s|8| |5
or Mo CoolingHeating H 5[ P 5 NRBBEE
ELECTRICAL
Comprassor & 0.0, Fan CGIFIF| | glslels|p|p l
Wil Stan H|F|P s|pls| |p s|s|s|s]s
Comprassar Will Mot Stant  [S] (P P P
Bunt .0, Fan Runs H P P g p P 5 g
el |P P
3.0, Fan Won't Start o Tp S =
Comgrassor Huma BulWan't| &) | | P 5 F 1] |
Start H =] 5 P
CRPS Pl |s|pls| |8
1.0, Bicraer WWan't Start
' HEPE P S P 5|P|g g
CEFROST
L
Unit Won't Iniate Dafrost | - = 1s
) C
Dalroal Terminatas an Time .H. T - 1+ 1 .p. S-
[
Lnit lici
m H P HE] & P F

C~Cpaling H-Heating P - Poimary Cawses 5 - Secondary Causas

C-cooling H-Heating P-Primary Causes S-Secondary Causes

Comp.-compressor RES.-Restrictions REF.-Refrigeration DEF.-Defective CIR.-Circuit EEV-Electronic expansion valve REV.-Reversing Valve PT-Pressure

Transducer T3-Outdoor coil temp. sensor T4-Ambient temp. sensor T5-Comp. discharge temp. sensor Tf-Module radiator fin temp. sensor HPS-High

pressure switch

RES I.D. AIRFLOW -Perhaps failue of fan motor or fan capacitor or filter

RES O.D. AIRFLOW -Perhaps failue of fan motor or fan capacitor or recirculation or blocking coil 68
RES O.D. RADIATOR-Perhaps failue of blocking radiator
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Appendix 5 7.5 Temperature and Resistance Relationship Tables

Tamperaurs F | Pesistancs kil | Tamparatune °F |mumm |Tmu.m 'F | Fossistance ki) |Tmmlum1-‘ | Russtance ki
-4 10673 kT 29.87 7B o na 2.5
-1 | 1oazs k] | ez | ™ [ 85 | 120 [ 38
=2 52,89 =) 28.19 Bl LR 121 153
-1 [ sees 40 | oz | B T | 122 | 34s
] BL53 41 26,61 B2 BE1 123 3.38
1 [ sosa 4 | =585 | B [ B.ES | 124 [ aa
2 B7.62 13 2512 B4 B3E 126 323
3 | B4ma dd | a2 | B T | 126 [ aos
4 B3 45 23,73 BE T.eT 127 a1
f [ mesz 4 | =807 | BT [ 77 | 126 | S
& .o 47 242 BE e 128 =]
7 [ Tass di | 2148 | B [ T4 | 130 [ 29
] Tz 48 2.2 80 . 13t FE)
8 | eoss 50 | 2m | m | vos | a2 | z7a
10 BT 51 20,04 B2 B85 133 FAF]
1 =T = | 1mam | x} [ &= | 13 | zer
12 B3.65 53 16,96 5 £.56 135 Z61
13 [ Bies &4 |  188a | 85 [ B4 | 138 [ ess
14 597E 55 1794 96 EZ5 137 5
15 | &7 o | 1ras | B [ B.1 | 138 [ zas
L] BEAT ar 16,98 58 X ] 138 24
17 | 5448 55 | 1ws2 | we | ss2 | 1 | 238
18 B2 8 =2 16.08 10 5.68 141 23
19 [ sz ] | 1585 | 1] [ B.55 | 142 | 2
0 565 i1 15.23 10z 542 143 ]
21 [ s 2 | tema | 10 [ B | 184 [ 2.
22 4671 [3%] 1443 04 B 145 21z
s [ asai ) [ 1408 | 104 [ 506 | 146 | 2o
24 4355 =] 13,68 oE 4.54 147 ralee]
25 [ azed ] | 1mae | T [ 483 | 148 E]
26 41.28 & 1247 e 432 148 1.85
1) [ ans B | 1zes | 0% [ 4B | 150 E
8 T & 1231 10 1.51 151 158
2 | avez ] | 11 | 111 [ 4.41 | 182 [ 1
3 6T 1 1168 112 431 153 18
A | ame4 =2 [ s | 114 [ 4z | 154 | 1w
2 e FE] 11.08 14 412 165 1.73
3 Y- T | 10a | 15 [ 403 | 156 [ 17
3 AZE1 fi=] 10.53 ik 354 157 165
35 | 3167 Th | 10 | n7 | %85 | 158 [ 13
] .76 i 10 118 LT 158 16
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