38MHRC
Outdoor Unit Single Zone Ductless System
Sizes 09 to 36

Service Manual
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SAFETY CONSIDERATIONS

Installing, starting up, and servicing air-conditioning equipment can be
hazardous due to system pressures, electrical components, and
equipment location (roofs, elevated structures, etc.).

Only trained, qualified installers and service mechanics should install,
start-up, and service this equipment.

Untrained personnel can perform basic maintenance functions such as
coil cleaning. All other operations should be performed by trained
service personnel.

When working on the equipment, observe precautions in the literature
and on tags, stickers, and labels attached to the equipment.

Follow all safety codes. Wear safety glasses and work gloves. Keep a
quenching cloth and fire extinguisher nearby when brazing. Use care
in handling, rigging, and setting bulky equipment.

Read this manual thoroughly and follow all warnings or cautions
included in the literature and attached to the unit. Consult local
building codes and National Electrical Code (NEC) for special
requirements. Recognize safety information. This is the safety-alert
symbol /\. When you see this symbol on the unit and in instructions
or manuals, be alert to the potential for personal injury.

Understand these signal words: DANGER, WARNING, and
CAUTION. These words are used with the safety-alert symbol.
DANGER identifies the most serious hazards which will result in
severe personal injury or death. WARNING signifies hazards which
could result in personal injury or death.

CAUTION is used to identify unsafe practices which may result in
minor personal injury or product and property damage.

NOTE is used to highlight suggestions which will result in enhanced
installation, reliability, or operation.

A WARNING

ELECTRICAL SHOCK HAZARD
Failure to follow this warning could result in personal injury
or death.

Before installing, modifying, or servicing system, the main
electrical disconnect switch must be in the OFF position.
There may be more than one disconnect switch. Lock out and
tag the switch with a suitable warning label.

A WARNING

EXPLOSION HAZARD

Failure to follow this warning could result

in death, serious personal injury, and/or
property damage. Never use air or gases
containing oxygen for leak testing or
operating refrigerant compressors.
Pressurized mixtures of air or gases
containing oxygen can lead to an explosion.

A CAUTION

EQUIPMENT DAMAGE HAZARD

Failure to follow this caution may result in equipment damage
or improper operation.Do not bury more than 36 in. (914 mm)
of refrigerant pipe in the ground. If any section of pipe is
buried, there must be a 6 in. (152 mm) vertical rise to the valve
connections on the outdoor units.

If more than the recommended length is buried, refrigerant
may migrate to the cooler buried section during extended
periods of system shutdown. This causes refrigerant slugging
and could possibly damage the compressor at start-up.

INTRODUCTION

This service manual provides the necessary information to service,
repair, and maintain the outdoor units. This manual has an
“APPENDICES”on page 105 with data for troubleshooting. Use the
“TABLE OF CONTENTS”on page 1 to locate a desired topic.

Specifications subject to change without notice.
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MODEL / SERIAL NUMBER NOMENCLATURES
Table 1 — Unit Sizes

SYSTEM TONS BTUh VOLTAGE - PHASE OUTDOOR MODEL
0.75 9,000 115.1-60 38MHRCQO9AA1
1.00 12,000 38MHRCQ12AA1
g 0.75 9,000 38MHRCQO09AA3
& 1.00 12,000 38MHRCQ12AA3
- 1.50 18,000 38MHRCQ18AA3
© ’ -
T 2.00 24,000 208/230-1 38MHRCQ24AA3
25 30,000 38MHRCQ30AA3
3.00 36,000 38MHRCQ36AA3
OUTDOOR UNIT
38 MH R c Q 09 A A
38 = OUTDOOR UNIT
VOLTAGE
1=115-1-60
3 = 208/230-1-60
MH = MODEL
VARIATIONS
SYSTEM TYPE A = STANDARD
R = OUTDOOR
MAXIMUM NUMBER OF FAN COIL UNITS THAT
MAJOR SERIES 2A;N1 EE CONNECTED TO THE OUTDOOR UNIT
NOMINAL CAPACITY
09 - 3/4 TON
SYSTEM TYPE 12-1TON
C = COOLING ONLY 18 - 1-1/2 TONS
Q = HEAT PUMP 24 -2 TONS
30-21/2 TONS
36 - 3 TONS
15 23 v 10001

Week of Manufacture

Year of Manufacture

Use of the AHRI Certified
TM Mark indicates a
manufacturer's
participation in the
program For verification

of certification for individual
products, go to
www.ahridirectory.org.

Sequential Serial Number

V= ALL MODELS

LISTED

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 2 — Specifications (Heat Pump)
SYSTEM SIZE 9K 12K 9K 12K 18K 24K 30K 36K
_ \é‘;'éf‘ge Phase, V/Ph/Hz | 115-1-60 115-1-60 | 208/230-1-60 | 208/230-1-60 | 208/230-1-60 | 208/230-1-60 | 208/230-1-60 | 208/230-1-60
[\
= MCA A. 20 18.5 12.0 15 15 19 25 28
H MOCP - Fuse Rating A 30 25 15 15 20 30 30 35
w Max - Min o
Voltage Range v 127~104 253-187
o Cooling Outdoor o (o ~ ~
Eg | DB Min-Max F(°C) 0~122 (-17~50)
S c
@ 8 | Heating Outdoor o (o _ "
&% | DB M- Max F(C) 0~86 (-17~30)
Total Piping Length ft (m) 82 (25) 82 (25) 82 (25) 82 (25) 98 (30) 164 (50) 164 (50) 213(65)
» | Piping Lift ft (m) 32 (10) 32 (10) 32 (10) 32 (10) 65 (20) 82 (25) 82 (25) 98.4 (30)
5 | Pipe Connection in (mm) | 1/4 (6.35) 1/4 (6.35) 1/4 (6.35) 1/4 (6.35) 1/4 (6.35) 3/8 (9.52) 3/8 (9.52) 3/8 (9.52)
& Size - Liquid . ) ) ) : ) ) )
Pipe Connecti .
Sie - Suction in(mm) | 3/8(9.52) 112 (12.7) 3/8 (9.52) 112 (12.7) 112 (12.7) 5/8 (16) 5/8 (16) 5/8 (16)
€ Type R410A
g;, Charge Ibs (kg) | 1.59(0.72) | 1.79(081) | 159(072) | 1.79(081) | 2.98(1.35) | 3.92(1.78) 6.17(2.8) | 7.53.4)
E Metering Device Capillary Tube Throttle Valve EEV + Throttle Valve
- Face Area Sq. Ft. 4.04 4.04 4.04 4.04 4.67 5.90 8.14 8.14
8% | No.Rows 1 1 1 1 2 16 3 3
SO | Fins perinch 18 20 18 20 20 20 18 18
° Circuits 2 2 2 2 4 5 6 6
Type Rotary Inverter
5 Model KSK103D33UEZ | KSN98D64UFZ3 | KSK103D33UEZ3 | KSN98D64UFZ3 | KSN140D21UFZ | KTM240D43UKT | KTF250D22UMT | KTF250D22UMT
a Oil Type VG74 VG74 VG74 VG74 VG74 VG74 VG74 VG74
£ | oilCharge Fl. Oz. 10.48 10.15 10.48 10.15 14.88 20.97 22.70 22.70
E Rated Input Current
© |ofthe A 15 13.0 7 75 10 14.3 17 22
Power Conversion . . : .
Equipment
Unit Width in (mm) | 30.12(765) | 30.12(765) | 30.12(765) | 30.12(765) | 31.69(805) | 35.04 (890) | 37.24(946) | 37.24(946)
5 Unit Height in (mm) | 21.85(555) | 21.85(555) | 21.85(555) | 21.85(555) | 21.81(554) | 26.50(673) | 31.89(810) | 31.89(810)
S Unit Depth in(mm) | 11.93(303) | 11.93(303) | 11.93(303) | 11.93(303) | 12.99(330) | 13.46 (342) | 16.14(410) | 16.14(410)
g Net Weight Ibs (kg) | 57.76 (26.2) | 62.17 (28.2) | 55.11(25.0) | 59.30(26.9) | 73.85(33.5) | 97.88 (44.4) | 142.86(64.8) | 150.13(68.1)
Airflow CFM 1,294 1,235 1,294 1,235 1,235 1,765 2,235 2,235
Sound Pressure dB(A) 55.0 53.5 55 55.5 55 59.5 70 71

NOTE: See the current compatibility chart for a list of the indoor unit and outdoor unit match ups.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 3 — Specifications (Cooling Only)

SYSTEM SIZE 12 12 18 24
&l Voltage, Phase, Cycle VIPh/Hz 115-1-60 208/230-1-60 208/230-1-60 208/230-1-60
o MCA A. 19 9 19 19
[
o
o Max-Min Voltage” \Y 127-104 253-187 253-187 253-187
w
(O]
2w
[>{0}
é =z Cooling Outdoor DB Min - Max °F(C) 0~122 (-17~50) 0~122 (-17~50) 0~122 (-17~50) 0~122 (-17~50)
wE
o
o
P Total Piping Length ft (m) 82 (25) 82 (25) 98 (30) 164 (50)
z Piping Lift™ ft (m) 33 (10) 33 (10) 66 (20) 66 (20)
% Pipe Connection Size - Liquid in (mm) 1/4 (6.35) 1/4 (6.35) 1/4 (6.35) 3/8 (9.52)
Pipe Connection Size - Suction in (mm) 1/2 (12.7) 1/2 (12.7) 1/2 (12.7) 5/8 (16)
E Type R410A
é Charge Ibs (kg) 1.43 (0.65) 1.43 (0.65) [ 1.98 (0.9) \ 3.92 (1.78)
W
o
E Metering Device Capillary
o
no: Face Area Sq. Ft. 3.75 3.75 4.15 5.90
03' No. Rows 1 1 2 1.6
Eo Fins per inch 21 21 21 20
o Circuits 2 2 2 5
14 Compressor Type Rotary Inverter
8 Model KSK103D33UEZ3 KSK103D33UEZ3 KSN140D58UFZ KTM240D43UKT
E Qil Type VG74 VG74 VG74 VG74
% Oil Charge Fl. Oz. 10.5 10.5 14.9 21.0
o Rated Input Current of the Power A 143 143 1.0 143
o Conversion Equipment ) i i . i
Unit Width in (mm) 28.35 (720) 28.35 (720) 30.12 (765) 35.04 (890)
g Unit Height in (mm) 19.49 (495) 19.49 (495) 21.85 (555) 26.50 (673)
8 Unit Depth in (mm) 10.63 (270) 10.63 (270) 11.93 (303) 13.46 (342)
5 Net Weight Ibs (kg) 51.15(23.2) 48.72 (22.1) 61.51 (27.9) 97.88 (44.4)
(e] Airflow CFM 1,059 1,059 1,235 1,765
Sound Pressure dB(A) 52.0 52.5 55.5 59.5

* Permissible limits of the voltage range at which the unit operates satisfactorily.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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SYSTEM PERFORMANCE
Table 4 — Heat Pump
INDOOR MODEL (1?§V) (11125}§/) (zoglgzlgow (zoglzzlgow (203/82§OV) (2082/42':§OV) (2og/g'§ow (203/62|§OV)
Energy Star - NO NO NO NO NO NO NO NO
Cooling System Tons - 0.75 1.0 0.75 1.0 1.5 2.0 25 3.0
Cooling Rated Capacity | Btuth 9,000 12,000 9,000 12,000 18,000 24,000 30,000 36,000
Cooling Capacity Range | Btuh | 2,650~10,300 | 3,800~12,100 | 2,900~10,500 | 3,800~13,350 | 3,900~20,000 | 6,200~24,600 | 8,200~30,670 | 8,300~37,500
SEER ; 215 20 215 205 19.5 185 21 18
EER - 125 10.3 126 10.8 1 95 12.2 9.5
Heating Rated Capacity | gy, 10,000 12,000 10,000 12,000 18,800 24,000 30,000 36,000
(DOE H12 - 47°F) ' ; ' ' ; ; ; ;
eeing Weiasl Cagely | mn 5,800 7,000 5,800 7,000 11,400 16,300 20,000 20,000
(DOE H32 - 17°F) : ; : ; : ' ; '
g:gggﬁy"ﬁ;'"ﬁ;‘m Btu/h 7,800 9,000 7,500 9,000 12,500 14,800 21,100 25,000
gzzggﬁy“’('gxl'j;"“m Btu/h 7,500 6,272 7,300 8,000 11,700 15,400 17,800 20,000
Heating Capacity Range | Btuh | 2,700~10,500 | 2,730~12,500 | 2,400~10,500 | 2,730~13,900 | 6,300~19,400 | 6,800~26,800 | 11,800~30,800 | 10,900~37,360
HSPF - 9.1 8.7 9.4 9.2 8.7 8.6 8.7 7.8
COP (DOE H12-47°F) | WiW 3.26 3.05 3.24 3.38 3.05 2.99 2.75 278
COP (DOE H32 - 17°F) | WiW 25 25 25 25 252 23 2.39 25
COP (5°F) WIW 2.15 1.68 2.2 18 2.05 1.76 18 1.76
Table 5 — Cooling Only
NON-DUCTED HEAT PUMP SYSTEMS 12K (115 V) 12K (208/230 V) 18K (208/230 V) 24K (208/230 V)
Cooling Rated Capacity (DOE A2 - 95°F) Btu/h 11,500 11,500 17,000 24,000
SEER Btu/h. W 20.5 205 19 171
EER (DOE A2 - 95°F) Btu/h. W 1.2 1.2 10.9 9.3
Cooling Rated Capacity (DOE B2 - 82°F) Btu/h 12,800 12,500 18,000 24,000
EER (DOE B2 - 82°F) Btu/h. W 11.94 11.19 13 1
Cooling Capacity Range Btu/h 3,200-12,800 3,200-12,900 4,500-18,000 6,760-24,300

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS
Table 6 — Heat Pump
SYSTEM SIZE 9K (115v) | 12K (115V) | 9K (208/230V) | 12K (208/230V) | 18K (208/230V) | 24K (208/230V) | 30K (208/230V) | 36K (208/230V)
Height (H) in (mm) | 21.85(555) | 21.85(555) 21.85(555) 21.85(555) 21.81(554) 26.50(673) 31.89(810) 31.89(810)
Width (W) in (mm) | 30.12(765) | 30.12(765) | 30.12(765) 30.12(765) 31.69(805) 35.04(890) 37.24(946) 37.24(946)
Depth (D) in (mm) | 11.93(303) | 11.93(303) | 11.93(303) 11.93(303) 12.99(330) 13.46(342) 16.14(410) 16.14(410)
Weight - Net Ibs. (kg) | 57.76(26.2) | 62.17(28.2) | 55.11(25.0) 59.30(26.9) 73.85(33.5) 97.88(44.4) 142.86(64.8) 150.13(68.1)
PACKAGING
Height (H) in (mm) | 24.02(610) | 24.02(610) | 24.02(610) 24.02(610) 24.21(615) 29.13(740) 34.84(885) 34.84(885)
Width (W) in (mm) | 34.92(887) | 34.92(887) | 34.92(887) 34.92(887) 36.02(915) 39.17(995) 42.91(1090) 42.91(1090)
Depth (D) in(mm) | 13.27(337) | 13.27(337) | 13.27(337) 13.27(337) 14.57(370) 15.67(398) 19.69(500) 19.69(500)
Weight - Gross | Ibs. (kg) | 63.49(28.8) | 67.68(30.7) | 60.85(27.6) 64.82(29.4) 79.81(36.2) 104.50(47.4) 152.56(69.2) 158.95(72.1)
Carton Material CARTON BOX
Material Thickness | in(mm) | 0.197(5) | 0197(5) | 0.197¢6) | 0197(5) | 0197(5) | 0.295(7.5) | 0.295(7.5) 0.295(7.5)
Table 7 — Cooling Only
SYSTEM SIZE 12K (115 V) 12K (208/230 V) 18K (208/230 V) 24K (208/230 V)
Height (H) in (mm) 19.49(495) 19.49(495) 21.85(555) 26.50(673)
Width (W) in (mm) 28.35(720) 28.35(720) 30.12(765) 35.04(890)
Depth (D) in (mm) 10.63(270) 10.63(270) 11.93(303) 13.46(342)
Weight - Net Ibs. (kg) 51.15(23.2) 48.72(22.1) 61.51(27.9) 97.88(44.4)
PACKAGING
Height (H) in (mm) 21.26(540) 21.26(540) 24.02(610) 29.13(740)
Width (W) in (mm) 32.87(835) 32.87(835) 34.92(887) 39.17(995)
Depth (D) in (mm) 11.81(300) 11.81(300) 13.27(337) 15.67(398)
Weight - Gross | Ibs. (kg) 55.11(25) 52.1(23.9) 66.8(30.3) 104.50(47.4)
Carton Drawing No. - 818*288*520 818*288*520 877*327*590 985*388*720
Carton Material - CARTON BOX
Material Thickness | in (mm) 0.197(5) 0.197(5) ] 0.197(5) 0.295(7.5)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)
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Fig. 1 — Sizes 12K (115V) and 9K/12K (208/230V) Heat Pump and 18K Cooling Only

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)
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Fig. 2 — Sizes 12K (115V) and 12K (208/230V) Cooling Only

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)
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Fig. 3 — Size 18K Heat Pump
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Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)
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Fig. 4 — Size 24K Heat Pump

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)

NESEERENE
00000000,

L €T T

j/?50 [11]
!
\
\
f
|

13.25 [337.56]

35 [890.60]

Detail A 2.90

Scale 2:1 4@ ¢ [71.52]

14.90 [379.59]
13.25 [334]
13.60 [346.67]

T o o 0 Do 0

U U
+i

Fig. 5 — Size 24K Cooling Only

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)
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Fig. 6 — Size 30K Heat Pump
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Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIMENSIONS (CONT)
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Fig. 7 — Size 36K Heat Pump

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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CLEARANCES

Air-inlet

Fig. 8 — Clearances

Table 8 — Clearances

UNIT MINIMUM VALUE IN. (MM)
A 24 (609)
B 24 (609)
C 24 (609)
D 4 (101)
E 6 (152)

NOTE: The outdoor unit must be mounted at least 2in (50mm) above the maximum anticipated snow depth.

NOTE: The inverter driven outdoor units cannot be stacked on top of one another.

19in (48cm) or more on
a multiple parallel unit
arrangement 4in (10cm)
or more on a single
parallel unit arrangement

9.8in (25¢m) or more for
proper airflow 24in(61 cm)Q/

or more is 59in (150cm)
recommended or more when
for service

) facing each other
9.8in (25cm) or more for proper irflow / Blowing into the air-inlet of other

24in (61cm) or more is recommended condensar shall be avolded.
for service

59in (150cm)  24in (60cm)

ormoreona  ormore

multiple parallel

unit arrangement

24in (61cm) or more on a single parallel unit arrangement

Fig. 9 — Clearances for Multiple Units

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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ELECTRICAL DATA
Table 9 — Heat Pump
9K 12K 9K 12K 18K 24K 30K 36K
ozl Ay (115V) (115V) | (208/230V) | (208/230V) | (208/230V) | (208/230V) | (208/230V) | (208/230V)
Minimum Circuit Ampacity (MCA) A 20 18.5 12.0 15 15 19 25 28
Recommended Breaker Size A 20 20 15 15 20 20 30 30
Maximum Overcurrent Protection
Ampacity (MOPA) A 30 25 15 15 20 30 30 35
Voltage-Phase-Frequency 115-1-60 208/230-1-60
Min — Max Voltage Range* 104-127 187-253
COOLING
Running current (A) 6.3 10.5 3.41 5.2 7 11.12 12.1 18.5
Power consumption (W) 725 1,212 782 1,176 1,610 2,570 2,700 4,235
Power factor (%) 79.2 81.8 97.6 97.5 99.1 99.3 96.2 98.7
HEATING
Running current range (A) 7.82 10.4 4.1 5.0 7.2 10.25 12.2 18.3
Power consumption (W) 900 1,172 944 1,131 1,650 2,230 2,700 4,200
Power factor (%) 80.5 81.5 98 96.3 99.17 99.2 96.3 98.7
*Permissible limits of the voltage range at which the unit operates satisfactorily.
Table 10 — Cooling Only
OUTDOOR UNIT 12K (115V) 12K (208/230V) 18K (208/230V) 24K (208/230V)
Minimum Circuit Ampacity (MCA) A 19 9 16 19
Recommended Breaker Size A 20 10 20 20
Maximum Overcurrent
Protection Ampacity (MOPA) 30 15 20 30
Voltage-Phase-Frequency 115-1-60 208/230-1-60
Min — Max Voltage Range* 104-127 187-253
COOLING
Running current (A) 8.9 4.3 7 11.12
Power consumption (W) 1,020 891 1,600 2,570
Power factor (%) 98 82 99.2 99.3
WIRING

All wires must be sized per NEC (National Electrical Code) or CEC
(Canadian Electrical Code) and local codes. Use Electrical Data table
MCA (minimum circuit amps) and MOCP (maximum over current
protection) to correctly size the wires and the disconnect fuse or breakers

respectively.

A CAUTION

EQUIPMENT DAMAGE HAZARD

Failure to follow this caution may result in equipment damage
or improper operation.

Wires should be sized based on NEC and local codes.

Recommended Connection Method for Power and

Communication Wiring:

The main power is supplied to the outdoor unit. The field supplied 14/3
power/communication wiring, from the outdoor unit to the indoor unit,
consists of four (4) wires and provides the power for the indoor unit. Two
wires are high voltage AC power, one is communication wiring and the
other is a ground wire. Wiring between indoor and outdoor unit is polarity

sensitive. The use of BX wire is NOT recommended.

If installed in a high Electromagnetic field (EMF) area and

communication issues exists, a 14/2 stranded shielded wire can be used to
replace L2 and (S) between outdoor unit and indoor unit landing the
shield onto ground in the outdoor unit only.

A CAUTION

EQUIPMENT DAMAGE HAZARD

Failure to follow this caution may result in equipment damage
or improper operation.

Be sure to comply with local codes while running wire from
the indoor unit to the outdoor unit.

Every wire must be connected firmly. Loose wiring may
cause the terminal to overheat or result in unit malfunction. A
fire hazard may also exist. Ensure all wiring is tightly
connected.

No wire should touch the refrigerant tubing, compressor or
any moving parts.

Disconnecting means must be provided and shall be located
within sight and readily accessible from the air conditioner.

Connecting cable with conduit shall be routed through the
hole in the conduit panel.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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CONNECTION DIAGRAMS
115-1-60
CONNECTING CABLE FIELD POWER SUPPLY
OUTDOOR TO INDOOR —N—

—

' 1 ]2 3 L |N
|nd100rUrit Indgor DS Power to IndoorP Maén |
: Indoor Unit|Si Ower oupply
PowerSupplya'_guaI Ground a'ig?]al GND
|
115-1-60 Vo?tage 115-1-60  |voltage] 115-1-60

Fig. 10 — Connection Diagram Sizes 9K-12K (115V)

208/230-1-60
CONNECTING CABLE FIELD POWER SUPPLY

OUTDOOR TO INDOOR ——

| $

' 1 ]2 3 L1| L2
Ind100r Urit Indgor OND S Power to |Indoor - Maén |
- Indoor Unit|Si ower Supply
PonerSupphf SNl || Ground ﬁ'lgﬂa' GND
9 1. 208/230-1-60
2081230-1-60|Voltage 208/230-1-60)Voltage

Fig. 11 — Connection Diagram Sizes 9K-36K (208-230V)
NOTES:

1. Do not use thermostat wire for any connection between indoor and outdoor units.
2. All connections between the indoor and outdoor units must be made as shown in Figures 10 - 11. The connections are sensitive to polarity and will result

in a fault code.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WIRING DIAGRAMS
INDOOR UNIT 115VAC POWER SUPPLY
: — = _As
| ol 7
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noy o | 2h 1 Y6
oo d f g =1 2
. | ' cl 3 = YIG
- | YIG zb 4! 2
E ol— - —: — -
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; ot | I CNT AN FedeoT] ‘ CN3 | N2ffeniffonie
= CN60 | |
TP Seasor] | CRQE‘X?,Q‘S-El e Iy | away | et Jf ey s B s
== P
: CN1A
D = — = | CN50
| I | | ey o | allalle
e ews |y | ov | e E i =G El
] B | ACFAN I| DCEAN * : A H1z2HE0E
: I o @
: | V I| | N | 2| m e
N | ! Ll , al i M
| ¢Slio Xus | el o] | o ©
S Inirds ! nzl 2 2 2 ==
: o, =1 I = =]0 I 3 o
: I °he 4/ = Zl: I8 R
5 > 12 UL VW, =~ N
: | =1z xas | I @31 |@ @
Poor===4F } 1 1z, |18 3 VW
(A CFAN ngl 2z | S| \COMPRESSOR
_____ | T <CAPAC|TOR>_: REACTOR
: OPTIONAL | Note! T T T T T .
_—— This symbol indicates the element is optional. :

The actual shape shall prevail.

Fig. 12 — Wiring Diagram Sizes 9K and 12K (115V) - Heat Pump

Table 11 — Wiring Diagram Sizes 9K and 12K (115V) - Heat Pump

CN1A INPUT 115V AC
CN4_2/4_3 INPUT 115V AC
CN7 OUTPUT 0-155V AC
CN60 OUTPUT 115V AC
T3 Condenser TEMP. Sensor
T4 Ambient TEMP. Sensor CN21 INPUT 0-5vV DC
TP Discharge TEMP. Sensor
CN15 OUTPUT 115V AC
CN17 OUTPUT 115V AC
CN50 OUTPUT 0-155V AC

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WIRING DIAGRAMS (CONT)
INDOORUNIT  POWER SUPPLY
&
r
r-—-—=—=—=—= A I_ - |
T3 T4 TP | ol _C'3| Y/G
=l =
O o | = I
=~ ol @] I
= Z)! :
2 = ! 3 :!—;{/G @gﬁc
> |
=- ¥ [ I
"
TN oNis— 1 FENG | cn3flenzlionifient
PAN CN60 ,
TMP Sensor HEATER : 1 away |1 EARTHR LN JiNY | s
"""" L--=- CN1A
______ Il______________'l
I = 9) 9)
CN31 | = 211>
EEV I S 18]I
| S EEE
! @ RN
|
|
|
|

VW
COMPRESSOR

&

"TVNOILdO
)
(@p)
e
-
.

NOTE! ' :
This symbol indicates the element is optional.;
The actual shape shall prevail. :

®
&
I:IVNOLLJO

) | cAPACITOR

TVNOILdO

This symbol indicates the element exists }
in various locations. :

Fig. 13 — Wiring Diagram Sizes 09-18K (208-230V) Heat Pump

Table 12 — Wiring Diagram Sizes 09-18K (208-230V) Heat Pump

CN1A INPUT 230V AC
CN7 OUTPUT 0-310V AC
CN60 OUTPUT 230V AC
T3 Condenser TEMP. Sensor
T4 Ambient TEMP. Sensor CN21 INPUT 0-5vV DC
TP Discharge TEMP. Sensor
CN15 OUTPUT 230V AC
CN17 OUTPUT 230V AC
CN50 OUTPUT 0-310V AC

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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This symbol indicates the element is optional.

The D box contains the ground wire of the compressor,
The actual shape shall prevail. :

and the other boxes do not.

WIRING DIAGRAMS (CONT)
INDOOR UNIT POWER SUPPLY
: —_ e — _ A
: | ol
: r——=—=== A <
: | cf
ool =N 31
: o | = I Z)
: } o 2
j-— | | Y/G E' e | el e
: © L =11 1|
JZ>I \5:7 : L I| | ] |
L i il s = it
' h |
mresean B e | e Y e
: CN17 [orankcasER | Pav |y | CNeo | |
: T.M.P_Sensor HEATER | QHEATER |1 | 4-WAY | |
e L CN3
| pr— 1
I | cN18 :
: |
| '
I
LS
' ) TR
I = |
RN HI
: I >1 13 &
: - -
L — ——_ = _| o)
HE
: ul k=
: =
: S
e
i NOTE! |

Fig. 14 — Wiring Diagram Size 24K (230V) - Heat Pump

Table 13 — Wiring Diagram Size 24K (230V) - Heat Pump

CN2/7/8 INPUT 230V AC
CN414 OUTPUT 0-310V AC
CN60 OUTPUT 230V AC
T3 Condenser TEMP. Sensor
T4 Ambient TEMP. Sensor CN17 INPUT 0-5vV DC
TP Discharge TEMP. Sensor
CN16 OUTPUT 230V AC
CN19 OUTPUT 230V AC
CN27/28/29 OUTPUT 0-310V AC

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.

19



38MHRCQ: Service Manual

WIRING DIAGRAMS (CONT)

BLACK

COMP v &

U fBLUE

OPTIONAL
HE AT1

RED |

|
|
: The electric heating :

OPTIONAL |

The electri © heatin g |
bel t of chassi s S |

| |
: HEAT2 Zzﬁl
|
I

SV (4-wav1 ) ﬂﬁ

NOTE:Four-wy valve
is used in the
Coolirg & Heating
unit only

B
|
Il
]
OPTIONAL :
|
|
I
|

.......

This symbol indicates the element is optional.
The actual shape prevails.

T0 1ND0R NIT { POFER SUPPLY

Fig. 15 — Wiring Diagram Sizes 30K-36K (230V) - Heat Pump

Table 14 — Wiring Diagram Sizes 30K-36K (230V) - Heat Pump

|
| OPTIONAL :
| | T3T4TP - —— - — el
@ (= 0 oo e | I"opTioNaL| | opTioNAL |
[ o | prRoTECTIONOF | TF | I
| g g | h I compressor | | | : |
| | | COMPTOP I EEV |
3 | | | ' 1 2 |
| | 1 =
| |
N/ Lol feo | ! [ !
\/| ! I I 6l 1
| 2L [
| | | I | |
L - — - — = [P RN I EN R DR .
3 YeLLOT e
] CN32 2o | [ N2 ] [enzo ] CN42 CN16
BLACK
(v ]
RED
{v]
BLUE
RED CN20
ik 1Ne ] MAIN BOARD
RED CN21
CN36
BLACK
CN27 [eni2 ][Nt ] [ena ] [cNat]
BLUE )
%I
-
BLUE an
81 BRONN | [BLUE | YELLON
| |
| OPTIONAL |
| |
| A0 | e 8
| .. XK BROM [@ YiG
|
T HETEEETE
I | AUXILIARY BOARD| | CIEE=EE[[0]
| | JXI 2 [3 [ @
| | O ]‘ 7) =
| e e e e e e - - |
A=
S B |
2 e

CODE PART NAME
JXI Terminal Block
COMP_TOP | Compressor OLP Temperature Sensor
EEV Electric Expansive Valve
FM1 Outdoor DC Fan
COMP Compressor

HEAT1,HEAT2

Crankcase Heating

CTI AC Current Detector
H-PRO High Pressure Switch
L-PRO Low Pressure Switch
SV 4-WAY VALVE
TP Exhaust Temperature Sensor
T3 Condenser Temperature Sensor
T4 Outdoor Ambient Temperature Sensor
TF Tube for Heatsink Temperature Sensor

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WIRING DIAGRAMS (CONT)
Cooling Only
INDOOR UNIT 115VAC POWER
?{3 E T@P Y/GA9
@ L]
%ﬂ é %ﬂ YiG |Y/iG z 5[ E[RED BLUE @gY/G
é; ;; 5 &
CN21 eaRTH|| Ly |[ Ny || s
T.M.P_Sensor

MAIN BOARD

CN50

CN7 312

DC FAN 2112118
uf [VIW gl &
= =)

MOVId

MOV

€ PND

AOVId

DCFAN

\%
COMPRESSOR

N

REACTOR

Fig. 16 — Wiring Diagram Size 12K (115V) - Cooling Only

Table 15 — Wiring Diagram Size 12K (115V) - Cooling Only

CN1A INPUT 115V AC
CN4_2/4_3 INPUT 115V AC
T3 Condenser TEMP. Sensor
T4 Ambient TEMP. Sensor CN21 INPUT 0~5V DC
TP Discharge TEMP. Sensor
CN7 OUTPUT 0~155V AC
CN50 OUTPUT 0~155V AC

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WIRING DIAGRAMS (CONT)
Cooling Only (Cont)

3 T4 TP

]

Y/G |Y/G
® @

INDOOR UNIT POWER SUPPLY

BLUE

NAOYd
an1d

MOVId |_

RED

C_LY/G

CN21
T.M.P_Sensor

CN3|[CN2||CN1
EARTH| [ L-IN || N-IN

ICN16

CN1A

MAIN BOARD

CN50

CN7 el
DCFAN =g @

W [v]u SERE
DCRAY Lo
COMPRESSOR

Fig. 17 — Wiring Diagram Sizes 12K/18K (208/230V) - Cooling Only

Table 16 — Wiring Diagram Sizes 12K/18K (208/230V) - Cooling Only

CN1A INPUT 230V AC

CN7 OUTPUT 0~310V AC
T3 Condenser TEMP. Sensor
T4 Ambient TEMP. Sensor CN21 INPUT 0~5V DC
TP Discharge TEMP. Sensor

CN50 OUTPUT 0~310V AC

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WIRING DIAGRAMS (CONT)
Cooling Only (Cont)

TP

g
!

INDOOR UNIT

7
|

POWER SUPPLY

NAOYI

anid

MOVd |_

CN17

T.M.P_Sensor

EARTH| | L-IN

CN6 | [CN8||CN7

N-IN

CN2

MAIN BOARD

CN414 EI 2l[g
DCEAN M
U |V|W Zl 8| |2
DCPAY L2
COMPRESSOR

Fig. 18 — Wiring Diagram Size 24K (230V) - Cooling Only

Table 17 — Wiring Diagram Size 24K (230V) - Cooling Only

CN2/7/8 INPUT 230V AC
CN414 OUTPUT 0~310V AC
T3 Condenser TEMP. Sensor
T4 Ambient TEMP. Sensor CN17 INPUT 0~5V DC
TP Discharge TEMP. Sensor
CN27/28/29 OUTPUT 0~310V AV

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REFRIGERATION CYCLE DIAGRAMS

[P] Pressure measurement
Gauge attaching port
Vaccum pump connecting port

Deaxidized copper pipe
{ Outer dia: 0.375in(9.52mm)}
Thickness: 0.022 in(0.55mm)

T

INDOOR UNIT

Indoor heat
exchanger

=

Cross flow fan

-Dcaxidizcd copper pipe
{ Outer dia: 0.25 in(6.35mm)
Thickness: 0.02 in(0.5mm)

Sectional shape
of heat insulator

S

S| £
=02
28| 2 Vax : 82 ft( 25 )
<y g Min : 9.8 ft(3 m
_% a% ‘2 Chargeless : 24.6 ft( 7.5 m)
g5 | © Charge :0.161 oz/ft
LR
=% E

=

Compressor
model number: KSK103D33UEZ3

Outdoor heat
exchanger

(>

Propeller fan

i

% Capillary

Strainer

Refrigerant amount: 1.59 1bs( 0.72 kg)

OUTDOOR UNIT

Fig. 19 — Size 09K - 115V

NOTE: - Gas leak check position

—= Refrigerant flow (Cooling)
—~— Refrigerant flow (Heating)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REFRIGERATION CYCLE DIAGRAMS (CONT)

INDOOR UNIT

Indoor heat
exchanger

T g

of heat insulator

Deaxidized copper pipe

=
2
2|
Cross flow fan =% @
— 28 |2 Max : 82 ft(25m)
< @ Min: 9.8 ft(3m
e . ) o
V-Deaxldlzed copper pipe -V é % ‘2 Chargeless : 24.6 ft( 7.5m)
Pressure measurement Vi Outer dia: 0.25 in(6. 35 mm) Vi § g o Charge :0.1610z/ft
Gauge attaching port i Thickness: 0.02 in(0.5 mm) M o %
Vaccum pump connecting port ik I =5 3
} } Sectional shape } -
| | )
1|1 }

{Outcr dia: 0.5in(12. 7 mm) } |
Thickness: 0.026 in( 0.65 m) X-

4‘ i Muffler

4-way valve ‘

i

Muffler g Capillary

—

Compressor
model number: KSN98D64UFZ3

Strainer
Outdoor heat
exchanger
-
——
—~
Propeller fan Refrigerant amount: 1.79 1bs( 0.81 kg)

NOTE: - Gas leak check position
—= Refrigerant flow (Cooling)
—~—Refrigerant flow (Heating)

OUTDOOR UNIT

Fig. 20 — Size 12K (115V/230V)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REFRIGERATION CYCLE DIAGRAMS (CONT)

INDOOR UNIT

Indoor heat
exchanger

—

of heat insulator

Deaxidized copper pipe

o
N
)
\ ol
Cross flow fan z° ¥
— 28| 2 Max : 98.4 ft( 30m
< o Min: 9.8 ft(3m)
s . o a
V-Deamdlzed copper pipe -V - 2 Chargeless : 24.6 ft( 7.5m)
Pressure r{leasutcmcnt ! Outer dia: 0.25 in(6. 35 mm) Y4 j o Charge : 0.161 oz/ft
Gauge attaching port } Thickness: 0.02 in(0.5 mm) ! } 9 <
Vaccum pump connecting port | | = %
} Sectional shape } =
[ [ =
1 j
I

|
|
|
|
|
|
|
{Outer dia: 0.5 in(12.7 mm) |
Thickness: 0.0261n( 0, 65 mm)} X-

—— ——

l Muffler *} T

4-way valve % |
\ S * @& Check valve

—

i r

f il
Capillary

Muffler

Compressor

model number: KSN140D21UFZ Strainer

:

Outdoor heat
exchanger

(>

Propeller fan Refrigerant amount: 2.981bs( 1.35 kg)

OUTDOOR UNIT NOTE: - Gas leak check position
—= Refrigerant flow (Cooling)
—— Refrigerant flow (Heating)

Fig. 21 — Size 18K - 208/230V

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REFRIGERATION CYCLE DIAGRAMS (CONT)

Pressure measurement
Gauge attaching port
Vaccum pump connecting port

Deaxidized copper pipe
{ Outer dia: 0.626in(15.9 mm) }
Thickness: 0.030 in(0.75mm)

INDOOR UNIT

Indoor heat
exchanger

—
—

Cross flow fan

{ Outer dia: 0.375 in(9.52 mm)}
Thickness: 0.022 in(0. 55 mm)

Sectional shape
of heat insulator

\V4 - Deaxidized copper pipe
I
I
I
I
I
I
I
I
I

Q

N

S|z
28| S Max : 164 ft( 50 m)
< 5| g Min:9.8ft( 3m
< 2| & Chargeless : 24.6 f(7.5m)
S 5| o Charge :0.320z/ft
0 w Q
=l g
< é

=

—— ——
—_—

=

=4

=

—

@

4

Muffler

Compressor
model number: KTM240D43UKT

Outdoor heat
exchanger

(>

Propeller fan

Throttle orifice

Throttle orifice

cold plate

Refrigerant amount: 3.92 lbs( 1.78 kg)

OUTDOOR UNIT

Fig. 22 — Size 24K- 208/230V

NOTE: ‘ Gas leak check position

—= Refrigerant flow (Cooling)
—~—- Refrigerant flow (Heating)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REFRIGERATION CYCLE DIAGRAMS (CONT)

cold plate

Liquid side
Throttle orifice
-
Svﬁ <~ ]

— (/)\4- way Valve *

EEV

Outdoor Heat

2-Way Valve
Indoor Heat
Exchanger
T1-Sensor [
(Indoor)
T2-Sensor |
(Evaporator) Gas side
— %
3-Way Valve

PR \ —>

Dl\/luffler

1

i v I TP-Sensor(Discharge)

Compressor

Fig. 23 — Size 30K- 208/230V

Exchanger

T4-Sensor

(Outdoor) 0

[ T3-Sensor
(Condensor)

Heating >

Cooling —»

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REFRIGERATION CYCLE DIAGRAMS (CONT)

cold plate
Liquid side
Throttle orifice
-—
% <
2-Way Valve i EEV
T 4
Indoor Heat 3
Exchanger — /I \4- Way Valve Outdoor Heat
P— NV — Exchanger
+P-Sensor
l 4
T1-Sensor i UMufﬂer T4-Sensor
(Indoor) 4 (Outdoor) 0
L P-Sensor 1 T3-Sensor
(Condensor)
D TP-Sensor(Discharge
T2-Sensor l ' ( ge)
(Evaporator) Gas side
Sk
3-Way Valve Heating —»
Cooling —»
Compressor
Fig. 24 — Size 36K- 208/230V
REFRIGERANT LINES

General Refrigerant Line Sizing

1. The outdoor units are shipped with a full charge of R410A refrigerant. All charges, line sizing, and capacities are based on runs of 25ft. (7.6 m). For runs

over 25 ft. (7.6 m), refer to “Long-Line Applications”on page 30 for the proper charge adjustments.
. The minimum refrigerant line length between the indoor and outdoor units is 10 ft. (3 m).

3. Refrigerant lines should not be buried in the ground. If it is necessary to bury the lines, not more than 36 in (914 mm) should be buried. Provide a
minimum 6in (152 mm) vertical rise to the service valves to prevent refrigerant migration.
Both lines must be insulated. Use a minimum of 1/2in. (12.7 mm) thick insulation. Closed-cell insulation is recommended in all long-line applications.

5. Special consideration should be given to isolating interconnecting tubing from the building structure. Isolate the tubing so vibration or noise is not
transmitted into the structure.

IMPORTANT: Both refrigerant lines must be insulated separately.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PIPING AND REFRIGERANT

Tables 18 and 19 lists the maximum lengths allowed.

Table 18 — Heat Pump

SYSTEM SIZE 9K 12K 9K 12K 18K 24K 30K 36K
(115V) (115V) (208/230 V) | (208/230 V) | (208/230 V) | (208/230 V) | (208/230 V) | (208/230 V)
Min. Piping Length | ft. (m) 9.8 (3) 9.8 (3) 9.8 (3) 9.8 (3) 9.8 (3) 9.8 (3) 9.8 (3) 9.8 (3)
Standard
Piping Length ft. (m) | 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5)
Max. outdoor-indoor
height difference ft. (m) 32.8 (10) 32.8 (10) 32.8 (10) 32.8 (10) 65.6 (20) 82 (25) 82 (25) 98.4 (30)
(OU higher than 1U)
Max. outdoor-indoor
height difference ft. (m) 32.8 (10) 32.8 (10) 32.8 (10) 32.8 (10) 65.6 (20) 82 (25) 82 (25) 98.4 (30)
(IU higher than OU)
Max. Piping Length
with no additional
g refrigerant charge per | ft. (m) | 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5)
o | System (Standard
o Piping length)

Total Max.Piping

Length per system ft. (m) 82 (25) 82 (25) 82 (25) 82 (25) 98.4 (30) 164 (50) 164 (50) 213 (65)

Additional refrigerant
charge (between Oz/ft
Standard — Max. (g/m) 0.161(15) 0.161(15) 0.161(15) 0.161(15) 0.161(15) 0.322(30) 0.322(30) 0.322(30)
piping length)

Suction Pipe (size - In o o o o o » » »
connection type) (mm) 23/8” (9.52) | @1/2" (12.7) | @3/8” (9.52) | @1/2” (12.7) | @1/2” (12.7) | @5/8” (15.9) | @5/8” (15.9) | @5/8” (15.9)
Liquid Pipe (size - In » » » " " " » »
connection type) (mm) 21/4” (6.35) | ©1/4” (6.35) | @1/4” (6.35) | @1/4” (6.35) | @1/4” (6.35) | ©3/8” (9.52) | ©3/8” (9.52) | ©3/8” (9.52)

E Refrigerant Type Type R410A R410A R410A R410A R410A R410A R410A R410A
<
14
w
g Charge Amount Ib. (kg) | 1.59(0.72) 1.79(0.81) 1.59(0.72) 1.79(0.81) | 2.98(1.35) 3.92(1.78) 6.17(2.8) 7.5(3.4)
m
14
Long-Line Applications
1. No change in line sizing is required.
2. Add refrigerant per Tables 18 and 19.
Table 19 — Cooling Only
12K 12K 18K 24K
SYSTEM SIZE (115 V) (208/230 V) (208/230 V) (208/230 V)
Min. Piping Length ft. (m) 9.8 (3) 9.8 (3) 9.8 (3) 9.8 (3)
Standard Piping Length ft. (m) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5) 24.6 (7.5)
Max. outdoor-indoor height difference
(OU higher than 1U) ft. (m) 32.8 (10) 32.8 (10) 65.6 (20) 82 (25)
Max. outdoor-indoor height difference
(IU higher than OU) ft. (m) 32.8 (10) 32.8 (10) 65.6 (20) 82 (25)
9 | Max Piping Length with no additional refrigerant
> .
o | charge per System (Standard Piping length) ft. (m) 246 (1.5) 24.6 (1.5) 24.6 (7.5) 246 (1.5)
8- | Total Max.Piping Length per system ft. (m) 82 (25) 82 (25) 98.4 (30) 98.4 (30)
Additional refrigerant charge Oz/ft
(between Standard — Max piping length) (g/m) 0.161(15) 0.161(15) 0-161(15) 0.322(30)
Suction Pipe (size - connection type) (n|1rr]n) 21/2” (12.7) 281/2” (12.7) 281/2” (12.7) 25/8” (15.9)
Liquid Pipe (size - connection type) (mrr]n) 21/4” (6.35) 21/4” (6.35) 21/4” (6.35) 23/8” (9.52)
E Refrigerant Type Type R410A R410A R410A R410A
<
[14
w
g Charge Amount Ib. (kg) 1.46(0.66) 1.46(0.66) 1.98 (0.9) 2.36(1.07)
i
14

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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SYSTEM EVACUATION AND CHARGING

A CAUTION

UNIT DAMAGE HAZARD

Failure to follow this caution may result in equipment damage
or improper operation.

Never use the system compressor as a vacuum pump.

Refrigerant tubes and indoor coil should be evacuated using the
recommended Deep Vacuum Method of 500 microns. Always break a
vacuum with dry nitrogen.

SYSTEM VACUUM AND CHARGE

Using Vacuum Pump

1. Completely tighten all flare nuts and connect manifold gage charge
hose to a charge port of the low side service valve (see Fig. 25).

Connect the charge hose to the vacuum pump.

Fully open the low side of the manifold gage (see Fig. 26).
Start the vacuum pump.

Evacuate using the triple evacuation method.

After the evacuation is complete, fully close the low side of the
manifold gage and stop the vacuum pump operation.

7. The factory charge contained in the outdoor unit is good for up to 25 ft.
(8 m) of line length. For refrigerant lines longer than 25 ft. (8 m), add
refrigerant as specified in Table 18 and Table 19 on page 30.

S e

8. Disconnect the charge hose from the charge connection of the low side
service valve.

9. Fully open the B and A service valves.

10.  Securely tighten the service valves caps.
Outdoor Unit Refrigerant Indoor Unit
7 +A___Low Side
1 D
B High Side

Service Valve

Fig. 25 —Service Valve

Manifold Gage

-
500 microns .
Low side valve 7 T -High side valve
o/ S|

5 Charge hose

» Vacuum pump

Low side valve

Fig. 26 —Manifold

Deep Vacuum Method

The Deep Vacuum Method requires a vacuum pump capable of pulling a
vacuum of 500 microns and a vacuum gage capable of accurately measuring
this vacuum depth. The deep vacuum method is the most positive way of
assuring a system is free of air and liquid water (see Fig. 27).

5000

4500

4000 LEAK IN
¢ 3500 SYSTEM
&3000
o
& 25001
= 2000

_ VACUUM TIGHT
1388 TOO WET
TIGHT
500 DRY SYSTEM

o1 2 3 4 5 6 7
MINUTES

Fig. 27 —Deep Vacuum Graph

Triple Evacuation Method

The triple evacuation method should be used. Refer to Fig. 28 and
proceed as follows:

1. Pump the system down to 500 MICRONS of mercury and allow the
pump to continue operating for an additional 15 minutes.

2. Close the service valves and shut off the vacuum pump.

3. Connect a nitrogen cylinder and regulator to the system and open until
the system pressure is 2 psig.

4. Close the service valve and allow the system to stand for 10 minutes.
During this time, dry nitrogen is able to diffuse through the system
absorbing moisture.

5. Repeat this procedure as indicated in Fig. 28. The system should now
be free of any contaminants and water vapor.

EVACUATE
v
[BREAK VACUUM WITH DRY NITROGEN]

v
\4

v
[BREAK VACUUM WITH DRY NITROGEN]|

v
v

v
CHECK FOR TIGHT, DRY SYSTEM
(IF IT HOLDS DEEP VACUUM)

A 4
| RELEASE CHARGE INTO SYSTEM|

Fig. 28 —Triple Evacuation Method

Final Tubing Check

IMPORTANT: Ensure the factory tubing on both the indoor and
outdoor units has not shifted during shipment. Ensure the tubes are
not rubbing against each other or any sheet metal. Pay close attention
to the feeder tubes. Ensure the wire ties on the feeder tubes are secure
and tight.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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ELECTRONIC FUNCTIONS OPERATION MODES AND FUNCTIONS
ABBREVIATION: FAN Mode

*T1: Indoor room temperature 1. Outdoor fan and compressor stop

*T2: Coil temperature of indoor heat exchanger middle 2. Temperature setting function is disabled and no setting temperature

appears.

*T3: Coil temperature of condenser 3. Indoor fan can be set to high/med/low/auto

*T4: Outdoor ambient temperature

4. The louver operates the same as in the COOLING mode.
*TS: Compressor discharge temperature 5. Auto fan
*Td: Target temperature
*Ts: Set Point Temperature T
MAIN PROTECTION ey
Three minute delay for compressor restart H
Less than a 1 minute delay for the initial start-up and a 3 minute delay for 10.8°F (6.0°C) |- o _
subsequent starts. ' ' \ a - (H-L)*0.75+L
: 9°F (5.0°C) — =
Lompressor high temperature cutout
Compressor high temperature cutout b P (H-L)*0.54L
The unit stops working when the compressor high temperature cutout 7.2°F (4.0°C) = =
opens, and restarts after the compressor high temperature cutout closes. c ~ (H-L)*0.25+L
4.5°F (2.5°Q) -
Compressor discharge temperature protection d L
Compressor discharge temp. T5>239°F(115°C) for 5s, compressor stops. 18°F (1.0°C) e/
Fan speed is out of control .
Fig. 29 —AUTO FAN Mode
When the indoor fan speed is too low (300RPM) or too high (1500RPM)
for a certain time, the unit stops and the LED displays the failure. COOLING Mode
Inverter module protection Compressor Running Rules:

* When T1-Ts < -4°F (-2°C), the compressor stops.
* When T1-Ts > -1°F (-0.5°C), the compressor activates.
*  When the unit runs in the QUIET mode, the compressor runs at a low

The inverter module has a protection function for current, voltage and
temperature. If any of these protections engage, the corresponding code
displays on the indoor unit and the unit stops working.

. frequency.
Indoor fan delayed open function *  When the current is more than the setting value, the current protection
When the unit starts up, the louver is active immediately and the indoor function activates, and the compressor stops.
fan opens 10s later. If the unit is running in the HEATING mode, the
indoor fan is also controlled by the anti-cold wind function. Outdoor Fan Running Rules:
. . The outdoor unit runs at a different fan speed according to T4. For
Compressor preheating functions different outdoor units, the fan speeds differ.

Preheat parameters: When the T4 (outdoor ambient temperature)
<37.4°F (3°C), the preheat function is activated.

Zero crossing detection error protection T4
If the AC detects that the time interval is not correct for a continuous 82.4°F (28°C) A DC_FAN_HI_SPD_AND
240s, the unit stops and the LED displays the failure. The correct zero '
crossing signal time interval should be between 6-13ms. 78.8°F (26°C
Sensor protection at open circuit and breaking disconnection 77°F (25°C) B DC_FAN_MID_SPD_ARD
If only one temperature sensor malfunctions, the air conditioner continues 73.4°F (23°C)
to work however the error code displays on the LED, in the event of any o
emergency use. If more than one temperature sensor malfunctions, the air 71.6°F (22°C) c DC_FAN_MIN_SPD_ADP
conditioner stops working.

69°F (20°C)

Refrigerant leakage detection D DC_FAN_SLOW_SPD_ARD
66.2°F (19°C)

This function is only active in the COOLING mode. The function helps
prevent the compressor from being damaged by a refrigerant leakage or a 62.6°F (17°C)
compressor overload.

Open condition:

When the compressor is active, the evaporator T2 coil temperature value Fig. 30 —Outdoor Fan Running Rules
has no or very little change.

E DC_FAN_SSLOW_SPD_@

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Indoor Fan Running Rules:

In the COOLING mode, the indoor fan runs continuously and the
user can select any of the following speeds: HIGH, MEDIUM, LOW
and AUTO.

When the setting temperature is reached, if the compressor stops
running, the indoor fan motor runs in the minimum or the setting
speed (see Fig. 31).

Setting Fan T1-Td °F (°C) Actual Fan Speed
Speed
H + (H+=H+G)
8.1°F (4.5°C)
H (=H)
5.4°F (3.0°C)
H
2.7°F(1.5°C)
H - (H-=H-G)
M + (M+=M+2Z)
8.1°F (4.5°C),
5.4°F (3.0°C) M (M=M)
M
2.7°F(1.5°C)
M - (M- =M-Z)
L + (L+=L+D)
8.1°F (4.5°C)|
L 5.4°F (3.0°C) L (L=L)
2.7°F(1.5°C)
L - (L- =L-D)

Fig. 31 — Indoor Fan Running Rules

The AUTO fan adheres to the following rules (see Fig. 32):

T A
°F°C H

10.8°F (6.0°C) |- - —
a (H-L)*0.75+L
9°F (5.0°C)

\\‘

- (H-L)*0.5+L
7.2°F (4.0°C) — =
\ c P / (H-L)*0.25+L
10.8°F (6.0°C) = — >
d L
1.8°F (1.0°Q) -

Fig. 32 — AUTO FAN Running Rules

Compressor Temperature Protection

T3A
o\

Decrease \
/ Hold \
Resume

Fig. 33 — Compressor Temperature Protection

*Off: Compressor stops

*Decrease: Decrease the running frequency to the lower level
*Hold: Keep the current frequency

*Resume: No limitation for frequency

When the condenser temperature is higher than the setting value, the
compressor stops.
Evaporator Temperature Protection

When the evaporator temperature is lower than the setting value, the
compressor stops.

HEATING Mode

Compressor Running Rules:

¢ When T1-Ts>-AT, the compressor stops.

e When T1-Ts<AT-1.5, the compressor is on. AT is the programmed
parameter for temperature compensation.

e When the AC runs in the MUTE mode, the compressor runs with a
low frequency.

*  When the current is more than the setting value, the current protection
function activates and the compressor stops.

Outdoor Fan Running Rules:

The outdoor unit runs at a different fan speed according to T4. For
different outdoor units, the fan speeds differ.

T4 °F°C
E DC_FAN_SLOW_SPD_ADD°F
69.8°F (21°C)
66.2°F (19°C) \
64.4°F (18°C) D bc_ran_Yow_spp_ApD
60.8°F (16°C)
C DC_FAN_MW_SPD_ADD
59°F (15°C)
54.4°F (13°C) / B
53.6°F (12°C) DC_FAN_MID_$PD_ADD
o o / A
50°F (10°C) DC_FAN_HI_SWb_ADD
\

Fig. 34 — Outdoor Fan Running Rules

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Indoor Fan Running Rules:

When the compressor is on, the user can set the indoor fan to either
HIGH/MED/LOW/AUTO/MUTE. When the indoor unit coil
temperature is low, the anti-cold air function starts and the indoor fan
motor runs at the low speed. The speed can not be changed.

When the temperature is lower than the setting value, the indoor fan
motor stops. When the indoor temperature reaches the setting
temperature, the compressor stops, the indoor fan motor runs at the
minimum speed or setting speed. The anti-cold air function is valid. The

indoor fan is controlled as

shown in Fig. 35.

Settlng Fan T1-Td+3°F (15 oc) Actual Fan
Speed Speed
-2.7°F(-1.5°C) ‘%7\ — \— -+ H-(H=HG)
AN
Ho o |saF (30C SN
N H (=H)
SR —f T T e (e oHeG
.2.7°F(-1.5°C) #7\ — \— -4 M .(M.:M.Z)
AN
M saF(30C o =3
N M (M=M)
SAFH45SC)fF —f — — -
M+ (M+ =M+Z)
-2.7°F(1.5°C) «— \— -4 L-(L=LD)
L \
5.4°F (-3.0°C) —
N L (L=L)
B1F(-45C) | —f — — -
L + (L+=L+D)

Fig. 35 — Indoor Fan Running Rules

Auto fan action in the HEATING mode.

T1-Td +3F (1.5C)

0°F(0.0°C)

-1.8F(-1.0°C)

-3.6°F(-2.0°C)

-5.4°F(-3.0°C)

-7.2°F(-4.0°C)
-9°F(-5.0°C)

-10.8°F(-6.0°C)
-11.7°F(-6.5°C

(H+-L)*0.2+L

(H+-L)"0.4+L

(H+-L)*0.6+L

(H+-L)*0.8+L

H+

Fig. 36 — Auto Fan Action in HEATING Mode

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DEFROST Mode

The air conditioning unit enters the DEFROST mode according to the value of temperature of T3 and the value range of temperature change of T3
plus the compressor running time (see Fig. 37).

During the DEFROST mode, the compressor keeps running however the indoor and outdoor motors stop.

Forced DEFROSTING Mode:

1. Press and hold AUTO/COOL for 5s to enter the mode. The indoor fan stops and the defrosting lamp J{ illuminates. Use the remote control to exit this
mode and turn off the unit to stop the normal DEFROSTING mode.

2. To exit the FORCED DEFROSTING mode, press and hold AUTO/COOL for 5s again.

Total Compressor Running Time

7th~12th min 29 mins 35 mins 40 mins 90 mins 120 mins
T3 or T4 (°C) ‘ ‘ :
T30 1 : X‘ Condition 8
2 e T ] Condition 7
BT fffffffffffffffff 7777777777777777777 . Condition 2
-8 ffffffffffffffff 1 ' Condition 1
-15 """"""""""""""""""""""""""" * """""""""""""" " """"" : Condition 4
7] I S — | I
Fig. 37 — Defrost Chart
Condition 1* Total compressor running time is 29 minutes T3<-5°Cand T3<T30-1.5°C and T4 >-22 °C
Condition 2** Total compressor running time is 35 minutes T3<-3°CandT3<T30-2.5°CandT4>-22°C
Condition 3 Total compressor running time is 29 minutes T3 <-24°C and last for 3 minutes, and T4 > -22 °C
Condition 4 Total compressor running time is 120 minutes T3<-15°Cand T4 > -22 °C
Condition 5*** Cumulative running time is 30 minutes T4-T3 > (0.5*T4 + 3°C)and T3<-6 °C, T4 > -22 °C
Condition 6 Cumulative running time is 8 hours T4 < -22 °C, T4 without malfunction
Condition 7 Cumulative running time 90 minutes and Ts-T1 < 5°C T3 or T4 < -3°C last for 30 seconds
Condition 8 Cumulative running time is 120 minutes T3 or T4 < -3°C last for 30 seconds

T30: After the compressor starts up, take the lowest temperature of T3 between the 7th to the 12th minute.
*Sizes 18k — 36K: T3 < -7 °C, 208/230 V models: T3<T30-2.5°C
**Sizes 18k — 36K: T3 <-5°C, 208/230 V models: T3 < T30-3 °C

***Size 36K: T4-T3 > (0.5*T4 + 0°C,

208/230 V models: T3 <-12 °C

Defrost Exit Conditions: Any of the following conditions cancels the DEFROST mode and changes the unit’s operating mode to NORMAL

HEATING:

NOTE: T3 temperature refers to the sensor reading at the time when the DEFROST mode begins.

* T3 temperature rises above 59°F (15°C).
* T3 temperature remains above 46°F (8°C) for more than 80 seconds.
* The unit has been in the DEFROST mode for 10 minutes.

The indoor unit defrost lamp illuminates and the gF logo appears.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Evaporator Coil Temperature Protection

%
or \

Decrease \
/ Hold \
Resume

Fig. 38 — Evaporator Coil Temperature Protection
When the evaporator temperature is higher than the setting protection
value, the compressor stops.

AUTO Mode
AUTO mode can be selected with the remote controller and the setting
temperature can be changed between 60.0°F~86°F (16°C~30°C).

In the AUTO mode, the unit chooses either COOLING, HEATING or
the FAN-ONLY mode accT2, T4 and relative humidity.

T1 ¢
Cooling
Ts+3 Cooling Drying
- — | 85%
Ts+2 | — inn — °
Cooling
Ts+1 Fan
Cooling
Ts-3 |— — —
Heating Fan
Heating
T4
13 18 28

Fig. 39 — AUTO Mode

Heating*: COOLING ONLY models run at fan speed. The indoor fan
runs in the AUTO fan speed for the relevant mode. The louver operates
the same as in the relevant mode.

If the unit switches mode between HEATING and COOLING, the
compressor repeatedly stops for a certain time and then chooses the mode
according to T1-Ts. If the setting temperature is modified, the unit selects
a running function again.

DRYING mode

The indoor fan speed is fixed at BREEZE and cannot be changed. The
louver angle is the same as in the COOLING mode.

Low Indoor Room Temperature Protection

In the DRYING mode, if the room temperature is lower than S0°F(10°C),
the compressor stops and does not resume until the room temperature
exceeds 53.6°F (12°C).

Evaporator anti-freezing protection, condenser high temperature
protection and outdoor unit frequency limit are active and are the same as
that in the COOLING mode. The outdoor fan operates the same as in
COOLING mode.

FORCED OPERATION Function

Enter FORCED OPERATION function:

When the machine is off, press TOUCH to engage the FORCED AUTO
mode. Press TOUCH again, within 5 seconds, to engage the FORCED
COOLING mode. In FORCED AUTO, FORCED COOLING or any
other operation mode, press TOUCH to turn off the unit.

In the FORCED OPERATION mode, all general protections and the
remote controller are available.

Operation Rules:

FORCED COOLING mode:

The compressor runs at the F2 frequency and the indoor fan runs as a
breeze. After running for 30 minutes, the unit enters the AUTO mode at a
75.2°F (24°C) setting temperature.

FORCED AUTO mode:

The FORCED AUTO mode is the same as the normal AUTO mode with
a 75.2°F (24°C) setting temperature.

AUTO-RESTART function

The indoor unit is equipped with an AUTO-RESTART function, which
is carried out through an auto-restart module. In case of a sudden power
failure, the module memorizes the setting conditions before the power
failure. The unit resumes the previous operation setting (not including the
swing function) automatically 3 minutes after the power returns.

If the memorization condition is the FORCED COOLING mode, the
unit runs in the COOLING mode for 30 minutes and enters the AUTO
mode as a setting temperature of 75.2°F (24°C).

If the air conditioner turns off before the unit powers off and the air
conditioner is required to restart immediately, the compressor delays for 1
minute when the power is on. Under other conditions, the compressor has
a 3 minute delay when it restarts.

Refrigerant Leakage Detection

With this technology, the display area displays EC when the outdoor unit
detects a refrigerant leak.

46°F (8°C) Heating
When the compressor is running, the indoor fan motor runs without the

anti-cold air function. When the compressor is off, the indoor fan motor is
off.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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POINT CHECK FUNCTION

At the indoor unit-point the wireless remote at the indoor unit display, press LED 3 times, then press SWING 3 times. Press the remote controller
LED three times, then press SWING three times within ten seconds (the buzzer rings for two seconds). The air conditioner enters the information

enquiry status.

Press LED or SWING to check the next or previous code in the sequence, respectively. When the air conditioner enters the Information Enquiry
status, it displays the code name for 2 seconds. When the air conditioner enters the Information Enquiry status, it displays the code value in the next 25

seconds.
Table 20 — Enquiry Information
DISPLAYED CODE EXPLANATION DISPLAYED VALUE MEANING ADDITIONAL NOTES
Tl Room temperature 1. All displayed temperatures use
T2 Indoor coil temperature actual values. ‘ .
T3 Outdoor coil temperature 2. Al ter(;llperatl:res arte dlspgayed in °C
; -25,-24,-23.-22, regardless of remote used.
L Ambient temperature AF-1E,-1d,-1c,- 1b,-1A 21,20 3. T1,T2 T3, T4, and T2B display
T2b Outlet temperature of -19--99 -19—99 100,101,...109 ranges from -25 to 70 °C. TP
indoor coil AO,AT,...A9 110,111,...119 displays ranges from -20 to 130 °C
TP Discharge temperature b0,b1,...b9 c0,c1,...c9 120,121,...129 ) .
do,d1,...d9 EO,E1,...E9 130,131,...139 4. The frequency displays ranges from
FT Targeted frequency FO,F1,...F9 140,141,...149 0 to 159HZ.
150,151,...159
5. If the actual values exceed or fall
Fr Actual frequency short of the defined rangg, the
values closest to the maximum and
minimum values appear.
IF Indoor fan speed 0,1,2,34 OFF, Low speed, Medium N/A - Used for some large capacity
. motors.
speed, High speed, Turbo. .
. Used for some small capacity motors.
Actual fan speed is equal to the . )
. The display value is 14-FF
OF Outdoor fan speed 14-FF display value converted to the )
: - (hexadecimal).
decimal value and multiplied by .
10. This is measured in RPM The corresponding fan speed ranges
' ' from 200 to 2550RPM.
Actual EXV opening value is
LA EXV opening angle 0-FF equal to the dlsp!ay value _
converted to decimal value and
then multiplied by 2.
Compressor If the actual value exceeds or falls short
cT .p L 0-FF 0-255 minutes of the defined range, the value closest to
continuous running time . L L
the maximum and minimum is displayed.
Causes of compressor For a detailed explanation,
ST 0-99 . -
stop contact technical support.
DISPLAYED CODE EXPLANATION DISPLAYED VALUE MEANING ADDITIONAL NOTES
AD
AL
b0
bl
be
b3
by
be 0-FF
2-28
b Reserved 5.20 - -
5-25
dL
Ac
Ub
Td
dA
d5
dT

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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TROUBLESHOOTING

Safety

Electricity power remains in the capacitors even if the power supply is shut off.

NOTE: Remember to discharge the electricity power in the capacitor.

Electrolytic Capacitors
(HIGH VOLTAGE! CAUTION!)

Fig. 40 —Electrolytic Capacitors

For other models, connect the discharge resistance (approximately 100Q2 40W) or a soldering iron (plug) between the +, - terminals of the electrolytic
capacitor on the contrary side of the outdoor PCB.

Discharging position
(Discharging period

10 seconds or more) Plug of
T{ soldering

|| iron
At

Fig. 41 —Discharge Position

NOTE: Fig. 41 is for reference only. The plug on your unit may differ.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Diagnostic Guide

Table 21 — Diagnostic Guide

RUNNING

LAMP TIMER LAMP DISPLAY INFORMATION SOLUTION
_ _ oF Defrost Normal Display
(not an error code)
- - SC Self clean (for some units)
- - CcL Filter cleaning reminder (power on display for 15 seconds)
-- -- CcL Active clean (for some units)
- - F Filter replacement reminder (power on display for 15 seconds)
-- -- FP Heating in room temperature under 8°C/12°C
- - FC Forced cooling
- - AP AP mode of WIFI connection
- - CcP Remote switched off
1 time OFF EH 00/EH DA | Indoor unit EEPROM parameter error Page 46
2 times OFF EL 0Ol Indoor/outdoor unit communication error Page 48
&3 times OFF EH 02 Zero-crossing signal detection error Page 50
&4 times OFF EH 03 The indoor fan speed is operating outside of the normal range Page 51
&5 times OFF EC 51 Outdoor unit EEPROM parameter error Page 47
U5 times OFF EC 52 Condenser coil temperature sensor T3 is in open circuit or has short circuited Page 55
&5 times OFF EC 53 Outdoor room temperature sensor T4 is in open circuit or has short circuited Page 55
©5 times OFF EC 5y Qompressor discharge temperature sensor TP is in open circuit or has short Page 55
circuited
5 times OFF EC 5b Ei\rlc?l?i?ergt%g??;tlegtjrtrﬁttct:ﬁr?n%ec:gﬁuurre]itss?nsor T2B is in open circuit or has short Page 55
©6 times OFF EH L1 Ei\rlslﬁ)i?ergtor coil middle temperature sensor T2 is in open circuit or has short Page 54
12 times OFF EC 07 The outdoor fan speed is operating outside of the normal range Page 52
&9 times OFF EH Ob Indoor PCB/Display board communication error Page 57
&8 times OFF EL OC Refrigerant leakage detection Page 56
&7 times FLASH PC 00O IPM malfunction or IGBT over-strong current protection Page 58
U2 times FLASH PC D01 Over voltage or over low voltage protection Page 59
©3 times FLASH PC D2 'rl;?gdhei?gsﬁf;ﬁep?éggeljc;tei}ogrg{e%%?#ressor or High temperature protection of IPM Page 60
&7 times FLASH PC 03 High pressure protection or low pressure protection Page 62
U5 times FLASH PC 04 Inverter compressor drive error Page 64
&1 time FLASH PC 038 Current overload protection Page 66
&6 times FLASH PC 40 Communication error between outdoor main chip and compressor driven chip Page 67
&1 time ON - Indoor units mode conflict (match with multi outdoor unit) Page 65
- - FH OP AP mode is active but there is no WIFI kit installed Page 68

O (light) X (off) & (flash)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB
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Fig. 42 — Size 12K (115V)

Table 22 — Size 12K (115V)

NO. NAME CN# MEANING
CN3 Earth: connect to Ground
1 Power Supply CN1 N_in: connect to N-line (100-130V AC input)
CN2 L_in: connect to L-line (100-130V AC input)
2 S CN16 S: connect to indoor unit communication
3 4-WAY CN60 connect to 4 way valve, 100-130V AC when is ON.
4 HEAT1 CN17 connect to compressor heater, 100-130V AC when is ON
5 HEAT2 CN15 connect to chassis heater, 100-130V AC when is ON
6 AC-FAN CN25 connect to AC fan
7 TESTPORT CN6 used for testing
8 TP T4 T3 CN21 connect to pipe temp. sensor T3, ambient temp. sensor T4, exhaust temp. sensor TP
9 DC-FAN CN7 connect to DC fan
10 PMV CN31 connect to Electric Expansion Valve
11 FAN_IPM IPM 501 IPM for DC fan
w CN28 connect to compressor
12 \Y CN29 0V AC (standby)
U CN30 10-230V AC (running)
13 COMP_IPM IPM 1 IPM for compressor
14 BR1 BR1 Bridge
15 CN4 gmi:g connect to reactor

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB (CONT)
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Fig. 43 — Size 09K (208/230V)
Table 23 — Size 09K (208/230V)
NO. NAME CN# MEANING
CN3 Earth: connect to Ground
1 CN1A CN1 N_in: connect to N-line (208-230V AC input)
CN2 L_in: connect to L-line (208-230V AC input)
CN16 S: connect to indoor unit communication
2 HEAT1 CN17 connect to compressor heater, 208-230V AC when is ON
3 4-WAY CN60 connect to 4 way valve, 208-230V AC when is ON.
4 HEAT2 CN15 connect to chassis heater, 208-230V AC when is ON
5 AC-FAN CN25 connect to AC fan
6 PMV CN31 connect to Electric Expansion Valve
7 TESTPORT CN6 used for testing
8 TPT4T3 CN21/CN22 connect to pipe temp. sensor T3, ambient temp. sensor T4, exhaust temp. sensor TP
9 DC-FAN CN7 connect to DC fan
10 FAN_IPM IPM 501 IPM for DC fan
w CN28 connect to compressor
11 V CN29 0V AC (standby)
U CN30 10-200V AC (running)
12 COMP_IPM IPM 301 IPM for compressor

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Fig. 44 —Size 12K (208/230V)
Table 24 — Size 12K (208/230V)
NO. NAME CN# MEANING
1 TESTPORT CN6 used for testing
2 DC-FAN CN7 connect to DC fan
3 TPT4T3 CN21 connect to pipe temp. sensor T3, ambient temp. sensor T4, exhaust temp. sensor TP
4 4-WAY CN60 connect to 4 way valve, 208-230V AC when is ON.
CN16 S: connect to indoor unit communication
CN2 L_in: connect to L-line (208-230V AC input)
5 CN1A
CN1 N_in: connect to N-line (208-230V AC input)
CN3 Earth
W connect to compressor
6 CN50 \Y 0V AC (standby)
U 10-200V AC (running)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Fig. 45 — Size 18K (208/230V)

Table 25 — Size 18K (208/230V)
NO. NAME CN# MEANING
Power Supply CN6 Earth: connect to Ground
1 CN7 N_in: connect to N-line (208-230V AC input)
CN8 L_in: connect to L-line (208-230V AC input)
2 S CN2 S: connect to indoor unit communication
3 4-WAY CN60 connect to 4 way valve, 208-230V AC when is ON.
4 HEAT1 CN16 connect to compressor heater, 208-230V AC when is ON
5 AC-FAN CN5 connect to AC fan
6 HEAT2 CN19 connect to chassis heater, 208-230V AC when is ON
7 PMV CN18 connect to Electric Expansion Valve
8 TPT4T3 CN17 connect to pipe temp. sensor T3, ambient temp. sensor T4, exhaust temp.
sensor TP
9 DC-FAN CN41 connect to DC fan
10 TESTPORT CN23 used for testing
11 FAN_IPM IPM2 IPM for DC fan
12 EE_PORT CN505 EEPROM programmer port
U CN27 connect to compressor
13 Y CN28 0V AC (standby)
w CN29 200-300V AC (running)
14 COMP_IPM IPM1 IPM for compressor

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Fig. 46 — Size 24K (208/230V)
Table 26 — Size 24K (208/230V)
NO. NAME CN# MEANING
CN6 Earth: connect to Ground
1 Power Supply CN7 N_in: connect to N-line (208-230V AC input)
CN8 L_in: connect to L-line (208-230V AC input)
2 S CN2 S: connect to indoor unit communication
3 4-WAY CN60 connect to 4 way valve, 208-230V AC when is ON.
4 AC-FAN CN5 connect to AC fan
5 HEAT2 CN19 connect to chassis heater, 208-230V AC when is ON
connect to pipe temp. sensor T3, ambient temp. sensor T4, exhaust
6 TPT4T3 CN17 temp. sensor TP
7 PMV CN18 connect to Electric Expansion Valve
8 HEAT1 CN16 connect to compressor heater, 208-230V AC when is ON
9 DC-FAN CN414 connect to DC fan
10 TESTPORT CN23 used for testing
11 FAN_IPM IPM501 IPM for DC fan
12 COMP_IPM IPM1 IPM for compressor
U CN27 connect to compressor
13 \Y CN28 0V AC (standby)
w CN29 200-300V AC (running)
14 EE_PORT CN505 EEPROM programmer port

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Fig. 47 — Sizes 30K - 36K (208/230V)
Table 27 — Sizes 30K - 36K (208/230V)

NO. NAME CN# MEANING
CN6 Earth: connect to Ground
1 Power Supply CN7 N_in: connect to N-line (208-230V AC input)
CN8 L_in: connect to L-line (208-230V AC input)
2 S CN2 S: connect to indoor unit communication
3 4-WAY CN60 connect to 4 way valve, 208-230V AC when is ON.
4 AC-FAN CN5 connect to AC fan
5 HEAT2 CN19 connect to chassis heater, 208-230V AC when is ON
6 TPT4T3 CN17 connect to pipe temp. sensor T3, ambient temp. sensor T4, exhaust temp. sensor TP
7 PMV CN18 connect to Electric Expansion Valve
8 HEAT1 CN16 connect to compressor heater, 208-230V AC when is ON
9 DC-FAN CN414 connect to DC fan
10 TESTPORT CN23 used for testing
11 FAN_IPM IPM501 IPM for DC fan
12 COMP_IPM IPMA1 IPM for compressor
U CN27 connect to compressor
13 \ CN28 0V AC (standby)
w CN29 200-300V AC (running)
14 EE_PORT CN505 EEPROM programmer port

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION

EH 00/EH 0A: Indoor EEPROM parameter error diagnosis and solution
Description: Indoor PCB main chip does not receive feedback from the EEPROM chip.

Possible causes:

e Indoor PCB

Troubleshooting

Shut off the power supply and
turn it on 2 minutes later.

~

NO /The unit is operating normally.
N )

Does the error code
still appear?

YES

Replace the indoor main PCB.

Remarks:
EEPROM: A read-only memory, whose contents can be erased and reprogrammed using a pulsed voltage. Figure 48 shows the location of the

EEPROM chip on the indoor PCB.
AN
) ¥

Qo

RRRRRRRRRRRY
* ©

EEPROM Chip

Fig. 48 — Indoor PCB

NOTE: Figures (pictures) are for reference only; actual appearances may vary.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EH 00/EH 0A: Outdoor EEPROM parameter error or communication error between the outdoor main
chip and the compressor driven chip diagnosis and solution

Description: Outdoor PCB main chip does not receive feedback from EEPROM chip or compressor driven chip.

Possible causes:

* Outdoor PCB
Troubleshooting

Shut off the power supply and
turn it on 2 minutes later.

Does the error code
still appear?

NO Ghe unit is operating normally>

YES

Replace the outdoor main PCB.

REMARKS: A read-only memory, whose contents can be erased and reprogrammed using a pulsed voltage. Figure 49 shows the location of
the EEPROM chip on the outdoor PCB.

(O
N
W

/-4
E:miiﬁ

----- EEPROM Chip

Fig. 49 — EEPROM chip on the outdoor PCB

NOTE: For certain models, the outdoor PCB can not be removed separately. In this case, the outdoor electric control box
should be replaced as a whole.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EL 01: Indoor and outdoor unit communication error diagnosis and solution

Description: Indoor unit can not communicate with outdoor unit

Possible causes:

* Indoor PCB
*  Outdoor PCB
» Short-circuited component

Troubleshooting
@wer off and wait 2 minutes. Restart unD

v

Does the error code
still appear?

NO

Yes

Check the wiring connection
between theindoor and outdoor
units. Are they good?

Correct the connectionor \
No- . <<
change wires

The value is alternative

Yes from negative to positive
\
. Check the wiring connection
gﬁza;u(rgl;:: D.ﬁ rslstagge%et\?’:f:'\’rﬂfg > T;‘:;’acllzje'stgxoed P from the indoor terminal to Replaceindoor PCB
P ! p ) ) the indoor PCB. Are they good?

For units
with W wire

urn on the unit, check if W No

- The value is always positive. and 1(1) are connected!

For units without W

wire
For units with a main PCB and IPM board Check the wiring connection
both from outdoor terminal to
outdoor PCB and wiring ~ f<«@——————  Yes:
between PCBs if there is For units with only one
more than 1 PCB PCB
[
v
Check the AC voltage of L,N
output to IPM board. r—No—Replace themain PCB | Replace theoutdoor PCB |«@Yes Checkif the power LED is on.
Is it same as the power input.
T
Yes ;

A4
Unplug all the high voltage
components connected to main
PCBsuchas 4 way valve, heater,

Replace short-circuited

AC fan one by one to check their Yes Componepnct;nd main No
resistance. Is there a component
short circuit?
Yes Unplug all the high voltage

No components connected to main

PCBsuchas 4 way valve, heater,
ACfan one by one to check their
resistance. Is there any component

Replace short-circuited
component and outdoor
PCB

Checkthe DC 5V, 12V
from IPM board to main

PCB. Are thley normal? No short circuit?
No T
No
,,,,,,,,,,, L AN ¥

I k -
Unplug electronic expansion valve. ¢ L
1 Unpiug P ! / Replace the electronic

I Checkifthe DC 5V, 12V to main ———Yes—p» ! !
|
! PCB are OK | \_ expansion valve coil.

Replace IPM board

NOTE: For certain models, the outdoor PCB cannot be removed separately. In this case, the outdoor electric control box should
be replaced as a whole.

\ | . . i
Unplug electronic expansion valve. |

\——Y¢s———
) vgs ! Check if power LED ison. |

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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REMARKS:

« Use a multimeter to test the DC voltage between 2 port (or S or L2 port) and 3 port (or N or S port) of the outdoor unit.
+ The multimeter’s red pin connects to the 2 port (or S or L2 port) while the black pin is for the 3 port (or N or S port).

*  When the AC is normal running, the voltage moves alternately between -25V to 25V.

» If'the outdoor unit has a malfunction, the voltage moves alternately with a positive value.

+ Ifthe indoor unit has a malfunction, the voltage maintains a certain value.

- SandN
or
= [= L2and S
L1 L2 or
2and3
O P

o

POWER SUPPLY

« Use a multimeter to test the reactor’s resistance, which does not connect with the capacitor.
¢ The normal value should be around zero ohm. Otherwise, the reactor has malfunctioned.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EH 02: Zero crossing detection error diagnosis and solution

Description: When the PCB does not receive a zero crossing signal feedback for 4 minutes or the zero crossing signal time interval is
abnormal.

Possible causes:

* Connection wires
e Indoor Main PCB
Troubleshooting

Check the connections and
power supply.

Correct the connections. Turn on the

NO unit when the power supply is good.

YES
v

Indoor main PCB is defective.
Replace the indoor main PCB.

NOTE: The E2 zero crossing detection error is only valid for the unit with an AC fan motor, for other models this error is
invalid.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
50



38MHRCQ: Service Manual

DIAGNOSIS AND SOLUTION (CONT)

EH 03: The Indoor fan speed is operating outside of the normal range diagnosis and solution

Description: When the indoor fan speed remains too low or too high for a certain time, the LED displays the failure code and the air condi-
tioner turns off.

Possible causes:

» Connection wires
* Fan assembly

* Fan motor

* Indoor main PCB

Troubleshooting

( Power off and wait 2 minutes. Restart unit. >

Does a problem remain?

NO—»( The unit is operating normally. >

YES
v

Shut off the power supply.
Rotate the fan by hand.

Does it turn easily?

NO—»(Find the cause of the problem and resolve it.>

YES
v

Check the fan motor wiring.

v

Is it improperly wired?

YES
v
Measure the voltage for
the fan motor from the PCB.

Ensure proper connections. >

Is it within normal parameters?

NO{Replace the indoor main PCB)

YES
v

< Replace the fan motor.

N

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EC 07: The outdoor fan speed is operating outside of normal range diagnosis and solution

Description: When the outdoor fan speed remains too low or too high for a certain time, the LED displays the failure code and the AC turns
off.

Possible causes:

» Connection wires

* Fan assembly

* Fan motor

* Outdoor main PCB
Troubleshooting

< Power off and wait 2 minutes. Restart unit. )

Does a problem remain? NO—»C The unit is operating normally. >

YES
v

Shut off the power supply,
rotate the fan by hand.

Does it turn easily?

YES
v

Check the fan motor wiring.

Is it improperly wired?

YES
v
Measure the voltage for
the fan motor from the PCB.

NO—»CFind the cause of the problem and resolve. )

Ensure proper connections. )

Is it within normal parameters?

NOA@eplace the outdoor main PCB)

A

YES
4

< Replace the fan motor. >

NOTE: For certain models, outdoor PCB could not be removed separately. In this case, the outdoor electric control box should
be replaced as a whole.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Index

Outdoor DC Fan Motor (control chip is in outdoor PCB)

Release the UVW connector. Measure the resistance of U-V, U-W, V-W. If the resistance is not equal to each other, the fan motor has malfunctioned
and needs to be replaced. Otherwise, the PCB has malfunctioned and needs to be replaced.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EH 60/EH 61: Open circuit or short circuit of indoor temperature sensor (T1, T2) diagnosis and solution
Description: If the sampling voltage is lower than 0.06V or higher than 4.94V, the LED displays the failure code.

Possible causes:

» Connection wires
* Sensors

¢ Indoor main PCB
Troubleshooting

Check the connection between
temperature sensor and PCB.

Is it properly wired?

NO—»(Ensure proper connections >

YES
\ 4

Measure the resistance value
of the sensor.

s it within acceptable
parameters?

YES
v

Geplace the indoor main PCB>

09.10.

Ooooo

NOTE: Figures and values within this document are for reference only. Actual appearances and values may vary.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EC 52/EC 53/EC 54/EC 56: Open or short circuit of outdoor temperature sensor (T3, T4, TP, T2B,TH)
diagnosis and solution

Description: If the sampling voltage is lower than 0.06V or higher than 4.94V, the LED displays the failure code.

Possible causes:

¢ Connection wires
e Sensors
¢ Outdoor main PCB

Troubleshooting

the temperature sensor and the PC

3

Check the connection between>
B.

=

Is it properly wired?

O—»(Ensure proper connections.>

YES
v

Measure the resistance value
of the sensor.

Is it within acceptable
parameters?

YES
v

Geplace the outdoor main PC@

NOTE: For certain models, the outdoor PCB cannot be removed separately. In this case, the outdoor electric control box should
be replaced as a whole. For certain models, the outdoor unit uses combination sensor, T3,T4 and TP are the same of sensor.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EL 0C: Refrigerant Leakage Detection diagnosis and solution

Description: Judging the abnormality of the refrigeration system according to the number of compressor stops and the changes in the
operating parameters caused by excessive exhaust temperature.

Possible causes:

+ Indoor PCB

* Additional refrigerant
Troubleshooting

< Power off and wait 15 minutes. Restart unit. )

Put your hands in front of the
indoor air outlet.

Is there cool or
heat air blowing from
the indoor air outlet?

YES—» YES—» Ensure proper connections.

NO

NO
v

s T1 too close to
the evaporator?

YES—» Install correctly.

Check system for leaks.

NO
NO v

Replace theindoor PCB.

YES Repair the leak and
recharge the refrigerant.

Are any leaks present?

NO
v

Charge the refrigerant
appropriately(about 10% of
the nameplate charge).

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

EHOb: Indoor PCB / Display board communication error diagnosis and solution
Description: Indoor PCB does not receive feedback from the display board.

Possible causes:

¢ Communication wire
¢ Indoor PCB

« Display board
Troubleshooting

Power off and wait 2 minutes. Restart unit.

s it still displaying the error code?

NO‘PC The unit functions as designed. >

YES
A\ 4

Check the wirings and connections.

Are all the
connections good?

NO—>< Ensure a proper connection? >

YES
v

Replace the indoor main PCB.

Does the error still exist?

Replace the display board.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

PC 00: IPM malfunction or IGBT over-strong current protection diagnosis and solution

Description: When the voltage signal the IPM sends to the compressor drive chip is abnormal, the LED displays the failure code and the AC
turns off.

Possible causes:

» Connection wires

* IPM module board

* Outdoor fan assembly
*  Compressor

*  Outdoor PCB

Troubleshooting

;/Check the wiring between \

\‘\the PCB and the compressor/

" T } K -
D/ . t\7\ VES N/ Ensure proper connections or \\
n error exist? > . )
0€s an error exist: '\replace the wires and connectors./
NO
///////Ensure the IPM\\\\\\\ NO ‘;forrect the installation, tighten the\\‘
~—___ isinstalled correctly. _— ! >\ o )
— - \_screws and apply silicon grease. /
\\I//
YES
v

IPM Continuity Check

<////Ar/e the IPM terminal NO ;«/ Replace the IPM board or \‘
— . . - | 1l |
\\\f\m\stance unlfi)inj?//// \_ replace the outdoor PCB. J
-+
YES
\ 4

Check the outdoor fan and the
outdoor unit ventilation.

! | |

///:/./// ,\\\\\\\ J/ Refer to the Fan Speed is Operating \
<‘\*\!S\{t\}2 working offr/?// NO g Outside of Normal Range solution. /"
— ) )
YES
h 4

Check the compressor
resistance values.

v

<::::// Are they uniform? \\::: NO—»(RepIace the compressor.)
—
YES
A 4

e ™
[ Replace the outdoor PCB. )
P -

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

PC 01: Over voltage or too low voltage protection diagnosis and solution
Description: Abnormal increases or decreases in voltage are detected by checking the specified voltage detection circuit.

Possible causes:

* Power supply wires
* IPM module board
« PCB

* Reactor

Troubleshooting

< Checkthe power supply. >

Isitin working order?

o

YES
v

Check the connections and wires. ‘

Are they in working order?

NO Ensure proper connections or
replace the wires.

Power on and measure the . . .
voltage between P and N. Skip this step for models which the

electric control box cover cannot
be removed. See the disassembly
section for details.

While in STANDBY, is the
voltage, between P and N, around
DC310V, 340V, or380V?
During startup, is the voltage 220 v~400V?

NO—PC Replace the IPM board. >

YES
v

Checkthe reactor.

Isitin working order?

YES Replace outdoor PCB.

NO
v

< Replace the reactor. >

NOTE: For certain models, the outdoor PCB cannot be removed separately. In this case, the outdoor electric control box should
be replaced as a whole.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

PC 02: Top temperature protection of compressor or High temperature protection of IPM module or High
pressure protection diagnosis and solution
Description: For some models with overload protection, if the sampling voltage is not 5V, the LED displays the failure. If the temperature of

IPM module is higher than a certain value, the LED displays the failure code. For some models with high pressure switch, the outdoor pres-
sure switch cuts off the system because high pressure is higher than 4.4 MPa, the LED displays the failure code.

Possible causes:

* Connection wires

* Outdoor PCB

* IPM module board

* High pressure protector
» System blocks

Troubleshooting

Ensure the air flow systems
of the indoor and outdoor units Yes—>|
are not obstructed.

No

v

Turn off the power supply. Wait
10 minutes then turn back on.

]

Clear up the air inlet and outlet or the heat
exchanger of indoor and outdoor units.

Yes
/ Check if all the connections, especially
Check if the temperature of No > the OLP (Over Load Protector) No—»| Correct the connection.
the compressor Top is more sensor connection is good.
than 90°C. ‘
‘ Yes
Yes v
L Measure the resistance
Check if the refrigerant between Ith.(te two 7OLP ports. No—»  Replace the OLP.
system is normal. s 1t zero:
Yes Yes———» Replace the outdoor control PCB.

)

Replace the outdoor control PCB.

Repair the
refrigerant system.

Check the fastening screws on the
PCB and IPM radiator.

Are they secrued tight?

Replace the outdoor
YES C control PCB. )

NO

v

Tighten the screws and apply
silicon grease.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PC 02 (CONT)

High pressure protection

Are the high pressure switch
and main control board wired
correctly?

Yes

v

Is the high pressure
protector broke?

\ 4

Method: Disconnect the plug.
easure the high pressure protector
resistance. If the protector is
normal, the value is 0.
Does a problem still exist?

Yes

v

Is the outdoor ambient
temperature higher than 122°F (50°C)?

No

v

Check if the outdoor unit
ventilation is good.

Yes

v

Is the outdoor fan running properly?

I

Yes

h 4

Is the heat exchanger dirty?

I
No
v

Replace outdoor main board.
Is the problem resolved?

|
No

v
Check whether the refrigerant
system is functioning properly.

No Connect the high pressure switch
and main control board.

N0—><Replace high pressure protector>

NO—»>

Ensure that the outdoor unit
ventilation is functioning properly,

No —N/ Refer to the Fan Speed is Operating\‘
\\ Outside of Normal Range solution. /

Yes—>< Clean the heat exchanger. >

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

PC 03: High pressure protection or Low pressure protection diagnosis and solution

Description: Outdoor pressure switch cut off the system because high pressure is higher than 4.4 MPa or outdoor pressure switch cut off the
system because low pressure is lower than 0.13 MPa, the LED displays the failure code.

Possible causes:

» Connection wires
* Outdoor PCB

+ Refrigerant

* Pressure switch

*  Outdoor fan
Troubleshooting

High pressure protection

A

Are the high pressure switch and

the main control board wired correctly? NO_N/Connect the high pressure SWitCh\‘

\__ and the main control board. /

Yes

\ 4
Is the high pressure
protector broken?

Y

Method: Disconnect the plug.
Measure the high pressure protector

( resistance. If the protector is ) NO—NR/epIace the high pressure protecto?\
\ normal, the value is 0. / N /
\ Does a problem still exist? /
\ /
|
Yes
v

Is the outdoor ambient D
temperature higher than 122°F (50°C)? Yes—N\ Stop the unit. /‘

No
v
Check if the outdoor unit ‘/ Ensure that the outdoor unit \\“

I NO I - )
ventilation is good. —> \ventilation is functioning properly./

Yes

. / Refer to the Fan Speed is Operatin: \
Is the outdoor fan running properly? No—N\ Outside of Norma/;;i’ange soﬁution? /\

1

Yes

\ 4

e
Is the heat exchanger dirty? Yes—{ Clean the heat exchanger.

-
o /

No
\ 4
Replace outdoor main board.
Is the problem resolved?
[
No
\ 4
Check whether the refrigerant
system is functioning properly.
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PC 03 (CONT)

Low pressure protection

\ 4
Are the low pressure protector and
main control board wired properly? /o3 Reconnect the.low pressure protector
and the main the control board.
Yes

v

Is the low pressure
protector broken?

v

Method: Disconnect the plug.
Measure the high pressure protector /
resistance. If the protector is No—»Replace the low pressure protect@
normal, the value is 0.
Does a problem still exist?

I

Yes
\ 4
Is the outdoor ambient temperature Yes—»{ Stop the unit.
too low?
I
No
\ 4
Is the valve core of the high No—) Open the valve core of the
pressure valve fully opened? high pressure valve.
I
Yes
\ 4
Is the indoor fan running properly No—p Refer to the Fan Speed is Operating

in the COOLING mode? Outside of Normal Range solution.

|

Yes

4

Replace the outdoor main board.
Does a problem still exist?

[

No

\ 4

When the refrigerant level is not
sufficient, does the system function
properly after more refrigerant is added?

I
No

v

Check whether the refrigerant
system is functioning properly.
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DIAGNOSIS AND SOLUTION (CONT)

PC 04: Inverter compressor drive error diagnosis and solution

Description: An abnormal inverter compressor drive is detected by a special detection circuit, including communication signal detection,
voltage detection, compressor rotation speed signal detection and so on.

Possible causes:

+ Connection wires

+ IPM module board

* Outdoor fan assembly
*  Compressor

* Outdoor PCB
Troubleshooting

/Check the wiring between\
\he PCB and the compresso/

//D// '\t;\\ VES / Ensure proper connections or \
\\\oes an errorexis e \replace the wires and connectors/
~__ _—
~
NO
- Check |fthe IPM— _ /Correct the installation, tighten t@
< lled y ———NO———»{ . )
~is installe corr/ect y// \_screws and apply silicon grease. /
——
YES
v

IPM continuity check

__Asthe IPM ter\r\rTiﬁa]L\\? NO /Replace the IPM board or \\
\\Qistarlce Enijcl[m/// ) \\7replace the outdoor PCB. /
T
YES
A 4

Check the outdoor fan and the
outdoor unit ventilation.

| | |

- - _\\ T / Refer to the Fan Speed is Operating \
= \\'?\'t\'i working ‘irf'fﬁ// NO > Outside of Normal Range solution. )
R— N /

YES

\ 4

Check the compressor
resistance values.

e N
NO—N\ Replace the compressor./l

YES

/R lace the outd PCB\‘
\Vepace e outdoor B.)
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Timer Lamp: ON -Indoor units mode conflict (match with multi outdoor unit)

Description: The indoor units cannot work cooling mode and heating at same time. Heating mode has a priority.

* Suppose indoor unit A is working in COOLING mode or FAN mode, and indoor unit B is set to HEATING mode, then A changes to OFF and B
enters and runs in HEATING mode.

Suppose indoor unit A working in HEATING mode, and indoor unit B is set to COOLING mode or FAN mode, then B changes to STANDBY
and A does not change modes.

Table 28 — Indoor units mode conflict (match with multi outdoor unit)

COOLING MODE HEATING MODE FAN OFF

COOLING MODE No Yes No No
HEATING MODE Yes No Yes No
FAN No Yes No No

OFF No No No No

NOTE:
¢ NO: No mode conflict
¢ YES: Mode conflict

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DIAGNOSIS AND SOLUTION (CONT)

PC 08: Current overload protection diagnosis and solution

Description: An abnormal current rise is detected by checking the specified current detection circuit.

Possible causes:

* Connection wires
¢ Reactor

¢ Outdoor fan

e Outdoor PCB

Troubleshooting

Was the protection activated

in STANDBY mode? Yes
No
Is the power voltage is normal? No—————3| Restart the unit when the power supply
returns to normal.
I
Yes
\ 4
] Is the power wiring Reconnect the
s the outdoor terminal voltage normal? No: o
< 9 wired correctly? power wiring.
T
Yes
v
Is the voltage between L and N normal?, No: Are L and N wired properly? Reconnect L and N.
T
Yes
v
Is the current normal? Yes—»| Replace the outdoor main PCB. |«

Skip this step for model
which the electric
control box cover cann

Put the unitin STANDBY mode,\ D¢ removed.
Is the voltage between P and N See .the dissasembly
around DC 310V, 340V or 380V? ection for N
During unit startup, is it in the details.

220V~400 range?

Is the reactor wiring
properly wired?

No—| Reconnect the wiring.

* Yes
Is the outdoor ambient N i
temperature higher Yes Stop the unit. Are the
than 122°F (50°C)? reactor and
7 inductance functioningly No——> Replace the reactor.
No normally?
v
Is the outdoor unit ventilation No. Ensure the outdoor unit ventilator
functioning properly? is working properly.

Refer to the Fan Speed is Operating

Is th tdoor f: i ly? No—|
§ the outdoorian runging property Outside of Normal Range solution.

T

Yes

Is the heat exchanger dirty? Yes—»|  Clean the heat exchanger.

I
No
h 4

Replace the outdoor main board.
Does a problem still exist?

Yes—

T

Yes

v

Is the system pressure too high? Yes—p Recycle th?
overcharged refrigerant.

T

No

v

Check whether the refrigerant
system is running normally.

NOTE: For certain models, the outdoor PCB cannot be removed separately. In this case, the outdoor electric control box should
be replaced as a whole.
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DIAGNOSIS AND SOLUTION (CONT)

PC 40: Communication error between outdoor main PCB and IPM board diagnosis and solution
Description: The main PCB cannot detect the IPM board.

Possible causes:

» Connection wires

* IPM board

* Outdoor main PCB
* Electric control box
Troubleshooting

Is there at least one LED in the IPM board Iighxr

I
No

v

Check the signal wire between
the IPM board and the main board. Yes—p
Is it connected properly?

No

v

Reconnect and retry.
Does the error code still appear?

No
# No

Replace the IPM board.
Is the system running normally? Yes >

No

v

Replace the outdoor main board.
Is the system running normally?

Yes ' g

No

v v

Replace the electrical control box. PC Issue is resolved. >
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DIAGNOSIS AND SOLUTION (CONT)

FH OP: AP mode is active but there is no WIFI kit installed
Description: AP mode is active but cannot detect WIFI kit.

Possible causes:

o WI-FI kit
Troubleshooting

//////// \\\\\\\\ / ] ;\
< Is there a Wi-Fi kit? ///\—NO—N\Power off and wait 2 minutes. Restart unit/\,‘
YES
_— T~ Ve
< Fnsure thte ZV"F'”k't = NO——>{  Rensertwifikitwell |
—~__ IsiInserted well. "
~2_ s
~—
YES
~ v

(Power off and wait 2 minutes. Restart unit. )
/l\
/ \
/4 it still displaying\\
\\the error code?//
\ /

T~
T

YES
v

NO——» Trouble is solved.

Replace the Wi-Fi kit.
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Check Procedures

Temperature Sensor Check

A WARNING

Be sure to turn off all power supplies or disconnect all wires
to avoid electric shock.

Operate after compressor and coil have returned to normal
temperature in case of injury.

1. Disconnect the temperature sensor from PCB.
2. Measure the resistance value of the sensor using a multi-meter.
3. Check corresponding temperature sensor resistance value table.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Compressor Check

1. Disconnect the compressor power cord from outdoor PCB.
2. Measure the resistance value of each winding using a multi-meter.
3. Check the resistance value of each winding in Tables 29, 30, and 31.

Input Terminal Blue
Blue 1
Red | 2
Black
Black 3
Red
Fig. 50 — Tester
Table 29 — Compressor Checking
RESISTANCE VALUE | KSK103D33UEZ3(YJ)
Blue - Red
Blue - Black 213Q
Red - Black
Table 30 — Compressor Checking
RESISTANCE VALUE KTM240D43UKT
Blue - Red
Blue - Black 0.62 Q
Red - Black
Table 31 — Compressor Checking
RESISTANCE VALUE KTF250D22UMT KSN140D58UFZ
Blue - Red
Blue - Black 0.75Q 1.86 Q
Red - Black
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DIAGNOSIS AND SOLUTION (CONT)

IPM Continuity Check

A WARNING

Electricity remains in the capacitors even when the power
supply is turned off. Ensure the capacitors are fully

discharged before troubleshooting.

Turn the power off, let the large capacity electrolytic capacitors discharge completely, then dismount the IPM. Use a digital tester to measure the
resistance between P and UVWN; UVW and N.

L=

Turn off outdoor unit and disconnect power supply.
Discharge electrolytic capacitors and ensure all energy-storage unit has been discharged.
Disassemble outdoor PCB or disassemble IPM board.
Measure the resistance value between P and U(V, W, N); U(V, W) and N.

Table 32 — IPM Continuity Check

DIGITAL TESTER NORMAL RESISTANCE DIGITAL TESTER NORMAL RESISTANCE
+)he -)Blac +)Re -)Blac
Red Black Red Black
N U
U o \Y e
[ v (Several MQ) W N (Several MQ)
w 3

NOTE: Figures (pictures) are for reference only; actual appearances may vary.

Ol =

S A——
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DISASSEMBLY INSTRUCTIONS
PANEL PLATE - SIZES 9K (115V) - 12K (208/230V)

Procedure | Illustration

_.--"Handle

1) Turn off the air conditioner and the
power breaker.

2) Remove the handle screws (2)
then remove the handle.

For US models (3 screws)

Top C\over
A |
3) Remove the top cover screws (4) =
then remove the top cover. 3 i3 =
Two of the screws are located /‘EBDQ E Z .
under the handle. g@ ‘
.| % I =
SIS -
% Q il =
SN |
Ssii
\QSJ

NOTE: This section is for reference only. Actual unit appearance may vary.
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DISASSEMBLY INSTRUCTIONS
PANEL PLATE - SIZES 9K (115V) - 12K (208/230V) (CONT)

Procedure | Illustration
] IER IO i I TF I T 5

4) Remove the front right panel screws (2)
then remove the front right panel.

LT

THOTTIT

Front Right Panel

5) Remove the front panel screws (9)
then remove the front panel.

AY
Front Panel

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DISASSEMBLY INSTRUCTIONS
PANEL PLATE - SIZES 9K (115V) - 12K (208/230V) (CONT)

Procedure | Illustration

6) Remove the water collecting cover
screws (2) then remove the water
collecting cover.

C—
(@

Y= I I I T~

* Water Collecting Cover

7) Remove the rear net screws (2)
then remove the rear net.

4
!
%%%%

\
N\
R\ _

\
\
\
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DISASSEMBLY INSTRUCTIONS
PANEL PLATE - SIZES 9K (115V) - 12K (208/230V) (CONT)

Procedure | Illustration

8) Remove the right panel screws (8)
then remove the right panel.

=

B | I 1 [ | 1

* Right Panel

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
75



38MHRCQ: Service Manual

DISASSEMBLY INSTRUCTIONS
SIZE 18K

Procedure

1) Turn off the air conditioner and the
power breaker.

2) Remove the handle screw (1)
then remove the handle.

3) Remove the top cover screws (3)
then remove the top cover.
One of the screws is located
under the handle.

| Illustration

For US models (3 screws)

Top Cover

T e——> oa D

N
%WW///

)

W

///lll“\l\\\\\\\\\\\?#
/{(Ilm&\\\i\\\\ﬁ\z‘;;

US>
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DISASSEMBLY INSTRUCTIONS
SIZE 18K (CONT)

Procedure | Illustration

4) Remove the water collecting cover
screws (2) then remove the water
collecting cover.

* Water Collecting Cover

5) Remove the front panel screws
then remove the front panel
(6 screws (on/off models) or
8 screws (inverter models)).

Front Panel

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DISASSEMBLY INSTRUCTIONS
SIZE 18K (CONT)

Procedure | Illustration

6) Remove the right panel screws (5)
then remove the right panel.

(=3
=)
=

=)

N
\
s,
N,
S
S
.,

\‘ Right Panel

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
78



38MHRCQ: Service Manual

DISASSEMBLY INSTRUCTIONS
SIZE 24K

Procedure | Illustration

1) Turn off the air conditioner and the
power breaker.

2) Remove the handle screw (1)
then remove the handle.

Top Cover

3) Remove the top cover screws (4) W
then remove the top cover.
One of the screws is located under
the handle.

/EEE@@S
FSSEEE
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DISASSEMBLY INSTRUCTIONS
SIZE 24K (CONT)

Procedure | Illustration

4) Remove the water collecting cover
screws (2) then remove the water
collecting cover.

* Water Collecting Cover

P—
[

5) Remove the front panel screws
then remove the front panel
(7 screws (on/off models) or
9 screws (inverter models).

) d
T
W

LL 2 Front Panel
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DISASSEMBLY INSTRUCTIONS
SIZE 24K (CONT)

Procedure | Illustration

6) Remove the right panel screws (5)
then remove the right panel.

\‘ Right Panel

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DISASSEMBLY INSTRUCTIONS
SIZE 36K

Procedure | Illustration

1) Turn off the air conditioner and the
power breaker.

2) Remove the handle screw (1)
then remove the handle.

For USTT\odels (3 screws)

3) Remove the top cover screws (3)
then remove the top cover.
One of the screws is located under
the handle.
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DISASSEMBLY INSTRUCTIONS
SIZE 36K (CONT)

Procedure | Illustration

4) Remove the water collecting cover
screws (2) then remove the water
collecting cover.

* Water Collecting Cover

5) Remove the front panel screws
then remove the front panel
(7 screws (on/off models) or
9 screws (inverter models).

Front Panel

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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DISASSEMBLY INSTRUCTIONS
SIZE 36K (CONT)

Procedure | Illustration

6) Remove the right panel screws
then remove the right panel.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
84



38MHRCQ: Service Manual
Electrical Parts
A WARNING
ELECTRICAL SHOCK HAZARD

Anti-static gloves must be worn when disassembling the

electronic box.

PCB Board 1
NOTE: Remove the air outlet grille before disassembling electrical parts.

Procedure | Illustration

1) Remove the top cover screws (2).

2) Unfix the hooks then open the
electronic control box cover (4 hooks).

3) Disconnect the fan motor connector
from the electronic control board.

4) Remove the compressor connector.

5) Pull out the two blue wires
connected to the 4-way valve.

6) Pull out the connectors of the
condenser coil temp. sensor(T3),
outdoor ambient temp. sensor(T4)
and discharge temp. sensor(TP).

7) Disconnect the electronic expansion

valve wire.

8) Remove the electronic control board.

‘!J\

\

Comp;essor T3,T4,TP
Electronic Exi)ansion Valve

85

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations



38MHRCQ: Service Manual

PCB Board 2

Procedure | Illustration

1) Loosen the hooks (4) then open the
electronic control box cover.

= S

2) Disconnect the connector for the fan
motor from the electronic control
board.

3) Remove the compressor connector.

4) Pull out the two blue wires
connected with the 4-way valve.

5) Pull out connectors of the condenser
coil temp. sensor(T3),outdoor
ambient temp. sensor(T4) and
discharge temp. sensor(TP.

6) Disconnect the electronic expansion
valve wire.

Electronic Expansion Valve

7) Remove the electronic control board.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB Board 3

Procedure | Illustration

1) Remove the 5 screws and loosen two
hooks, then remove the electronic
control box subassembly.

NOTE: The Electric Control box cover
cannot be removed. The voltage
between P and N cannot be
measured.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB Board 4

Procedure | Illustration

1) Remove the screw (1) from the
top cover.

2) Loosen the hooks (5) then open the
electronic control box cover.

HHE
3) Disconnect the fan motor connector
from the IPM board.
Compressor
4) Remove the compressor connector. - .LLLL I

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB Board 4 (CONT)

Procedure | Illustration

5) Pull out the wire connected to the W//[/
terminal. Op C M{ - o

T3/T4 —_—

6) Pull out the connectors of the condenser ' Soco0o|[Bococo][Boccce | I -AC Fan
coil temp. sensor(T3), outdoor ambient H — | B . I‘ N
temp. sensor(T4) and discharge temp. @Q ﬁ i e

RN |SEEEE|
sensor(TP). r 0000 o :_: o 1| — J
1 ﬁ i)
7) Disconnect the electronic expansion H [eo506550)] o) =
valve wire. ™ - # Bl o =
5 o[ =P
-_oooooo = ] ﬁﬁ
8) Remove the connector for 4-way valve. -[l @ B 8 D0 — | #Way Valve
o 2 ey
fo° ;E 8 3| s
9) Remove the reactor connector. R
i
10)Remove the electronic control box. !
Terminal

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB Board 5

Procedure | Illustration

1) Loosen the hooks (4) then open the
electronic control box cover.

2) Disconnect the outdoor DC fan
connector from the electronic
control board.

3) Remove the compressor connector.

4) Pull out the two blue wires
connected to the 4-way valve.

5) Pull out connectors of the condenser
coil temp. sensor(T3),outdoor
ambient temp. sensor(T4) and
discharge temp. sensor(TP).

6) Disconnect the electronic expansion
valve wire.

7) Disconnect the communication
wire indoor PCB.

8) Disconnect the PFC inductor.

9) Remove the electronic control box.

S

_£ '/r'
Power Wire —— — _

T3/T4 - — — - '—1‘\‘1/!——
TP ——— |- Fas ¢
l:l": R,
ACFan-— -3 035 oo = )
149

~

Electric Expansive Valve— —

— - PFC Inductor
|

Compressor

i

=
L -

I
1-DC Fan

£_4-Way Valve
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PCB Board 6

Procedure

Pull out the wire connected to the
terminal.

Pull out the connectors of the condenser
coil temp. sensor(T3), outdoor ambient
temp. sensor(T4) and discharge temp.
sensor.

Disconnect the electronic expansion
valve wire.
Remove the 4-way valve connector.

Remove the reactor connector.

Remove the electronic control box.

| Illustration

Terminal

°b C

TRIIE
e e 2 O — AC Fan

‘[eeed == et

- o
=0

—

[Tol P9
=

o 0
o I =B
: g 11 e 4-Way Valve
AL g o

-

e 06— 00+

.....

s
Ss

Reactor
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PCB Board 7

Procedure | Illustration

1) Loosen the hooks (4) then open
the cover.

2) Remove 4 screws on the electronic
control board then remove the
electronic control box subassembly.

NOTE: Electronic installing box cannot be
opened, so the voltage between
P and N cannot be measured.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PCB Board 7 (CONT)

Procedure | Illustration

3) Remove two screws then remove
the electronic control box subassembly
on the partition board assembly.
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PCB Board 7 (CONT)

Procedure | Illustration

4) Remove screws (2) and the
connectors (2), then remove the

inverter control board. [ O O o© j

[(=T]

Pt
u,’ rrl

r" ‘||l— ‘|\| Ah

B
@)m»
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PCB Board 8

Procedure | Illustration

1) Disconnect the connector for
compressor and release the ground
wire (1 screw).

2) Remove the electronic control
box subassembly.

NOTE: Electric control box cover cannot
be removed, so the voltage
between P and N cannot be
measured.
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PCB Board 9

Procedure | Illustration

1) Loosen the hooks (4) then open
the cover.

2) Remove the screws (6) on the electronic|
control board then remove the
electronic control box subassembly.

NOTE: Electronic installing box cannot be
opened, so the voltage between
P and N cannot be measured.
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PCB Board 9 (CONT)

Procedure | Illustration

3) Pull out the connector, remove one
screw and remove the key board
subassembly on the terminal board.
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PCB Board 10

| Illustration

Procedure

1) Disconnect the compressor connector.

2) Remove the electronic control box
cover screws (5).

3) Turn over the electronic control box
subassembly.

4) Disconnect the connectors from
electronic control board.

5) Remove the electronic control board.
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PCB Board 11

Procedure | Illustration

1) Disconnect the compressor connector
and release the ground wire (1 screw).

2) Remove the electronic control box
subassembly.

NOTE: The electric control box cover
cannot be removed, so the voltage
between P and N cannot be
measured.
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FAN ASSEMBLY
NOTE: Remove the panel plate before disassembling fan.

Procedure | Illustration

1) Remove the nut securing the fan
with a spanner.

2) Remove the fan.

FAN MOTOR

NOTE: Remove the panel plate and the fan motor connection on the PCB before disassembling fan motor.

Procedure | Illustration

1) Remove the fan motor screws (4).

2) Remove the fan motor.
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SOUND BLANKET

Procedure | Illustration

1) Remove the sound blanket
(side and top).

SZJund Blanket (top)
(Applicable to models with a blanket),-

Sound Blanket (sidef'
(Applicable to models with a blanket)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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4-WAY VALVE

A WARNING

Evacuate the system and confirm that there is no refrigerant
left in the system before removing the 4-way valve and the
compressor. R32 and R290, evacuate the system with the
vacuum pump; flush the system with nitrogen; then repeat the
two steps before heating up the brazed parts. The operations
above should be implemented by authorized technicians.

NOTE: Remove the panel plate, connection of 4-way valve on PCB before disassembling sound blanket.

Procedure | Illustration

1) Heat up the brazed parts then detach the
4-way valve and the pipe.

2) Remove the 4-way valve assembly with a pair
of pliers.
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COMPRESSOR

A WARNING

Evacuate the system and confirm that there is no refrigerant
left in the system before removing the 4-way valve and the
compressor. For R32 and R290, evacuate the system with the
vacuum pump; flush the system with nitrogen; then repeat the
two steps before heating up the brazed parts. The operations
above should be implemented by authorized technicians.

NOTE: Remove the panel plate, connection of compressor on PCB before disassembling sound blanket.

Procedure | Illustration

1) Remove the terminal cover’s flange nut
then remove the terminal cover.

2) Disconnect the connectors.
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COMPRESSOR (CONT)

Procedure | Illustration

3) Remove the hex nuts and washers securing
the compressor, located on the bottom
plate.

Suction Pipe

4) Heat up the brazed parts then remove the
discharge pipe and the suction pipe.

5) Lift the compressor from the base pan Discharge Pipe

assembly with pliers.

)
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APPENDICES

Appendix 1
Table 33 — Temperature Sensor Resistance Value Table for T1, T2, T3, T4 (°C--K)

°C °F K Ohm °C °F K Ohm °C °F K Ohm °C °F K Ohm
-20 -4 115.266 20 68 12.6431 60 140 2.35774 100 212 0.62973
-19 -2 108.146 21 70 12.0561 61 142 2.27249 101 214 0.61148
-18 0 101.517 22 72 1.5 62 144 2.19073 102 216 0.59386
-17 1 96.3423 23 73 10.9731 63 145 2.11241 103 217 0.57683
-16 3 89.5865 24 75 10.4736 64 147 2.03732 104 219 0.56038
-15 5 84.219 25 7 10 65 149 1.96532 105 221 0.54448
-14 7 79.311 26 79 9.55074 66 151 1.89627 106 223 0.52912
-13 9 74.536 27 81 9.12445 67 153 1.83003 107 225 0.51426
-12 10 70.1698 28 82 8.71983 68 154 1.76647 108 226 0.49989
-1 12 66.0898 29 84 8.33566 69 156 1.70547 109 228 0.486
-10 14 62.2756 30 86 7.97078 70 158 1.64691 110 230 0.47256
-9 16 58.7079 31 88 7.62411 71 160 1.59068 M 232 0.45957
-8 18 56.3694 32 90 7.29464 72 162 1.53668 12 234 0.44699
-7 19 52.2438 33 91 6.98142 73 163 1.48481 113 235 0.43482
-6 21 49.3161 34 93 6.68355 74 165 1.43498 114 237 0.42304
-5 23 46.5725 35 95 6.40021 75 167 1.38703 115 239 0.41164
-4 25 44 36 97 6.13059 76 169 1.34105 116 241 0.4006
-3 27 41.5878 37 99 5.87359 77 171 1.29078 17 243 0.38991
-2 28 39.8239 38 100 5.62961 78 172 1.25423 118 244 0.37956
-1 30 37.1988 39 102 5.39689 79 174 1.2133 119 246 0.36954
0 32 35.2024 40 104 5.17519 80 176 1.17393 120 248 0.35982
1 34 33.3269 41 106 4.96392 81 178 1.13604 121 250 0.35042
2 36 31.5635 42 108 4.76253 82 180 1.09958 122 252 0.3413
3 37 29.9058 43 109 4.5705 83 181 1.06448 123 253 0.33246
4 39 28.3459 44 M 4.38736 84 183 1.03069 124 255 0.3239
5 41 26.8778 45 113 4.21263 85 185 0.99815 125 257 0.31559
6 43 25.4954 46 115 4.04589 86 187 0.96681 126 259 0.30754
7 45 24.1932 47 117 3.88673 87 189 0.93662 127 261 0.29974
8 46 22.5662 48 118 3.73476 88 190 0.90753 128 262 0.29216
9 48 21.8094 49 120 3.58962 89 192 0.8795 129 264 0.28482
10 50 20.7184 50 122 3.45097 90 194 0.85248 130 266 0.2777
1 52 19.6891 51 124 3.31847 91 196 0.82643 131 268 0.27078
12 54 18.7177 52 126 3.19183 92 198 0.80132 132 270 0.26408
13 55 17.8005 53 127 3.07075 93 199 0.77709 133 271 0.25757
14 57 16.9341 54 129 2.95896 94 201 0.75373 134 273 0.25125
15 59 16.1156 55 131 2.84421 95 203 0.73119 135 275 0.24512
16 61 15.3418 56 133 2.73823 96 205 0.70944 136 277 0.23916
17 63 14.6181 57 135 2.63682 97 207 0.68844 137 279 0.23338
18 64 13.918 58 136 2.53973 98 208 0.66818 138 280 0.22776
19 66 13.2631 59 138 2.44677 99 210 0.64862 139 282 0.22231
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Appendix 2
Table 34 — Temperature Sensor Resistance Value Table for T5 (° C- -K)
°C °F K Ohm °C °F K Ohm °C °F K Ohm °C °F K Ohm
-20 -4 542.7 20 68 68.66 60 140 13.59 100 212 3.702
-19 2 511.9 21 70 65.62 61 142 13.11 101 214 3.595
-18 0 483 22 72 62.73 62 144 12.65 102 216 3.492
-17 1 455.9 23 73 59.98 63 145 12.21 103 217 3.392
-16 3 430.5 24 75 57.37 64 147 11.79 104 219 3.296
-15 5 406.7 25 77 54.89 65 149 11.38 105 221 3.203
-14 7 384.3 26 79 52.53 66 151 10.99 106 223 3.113
-13 9 363.3 27 81 50.28 67 153 10.61 107 225 3.025
-12 10 343.6 28 82 48.14 68 154 10.25 108 226 2.941
-11 12 325.1 29 84 46.11 69 156 9.902 109 228 2.86
-10 14 307.7 30 86 44.17 70 158 9.569 110 230 2.781
-9 16 291.3 31 88 42.33 71 160 9.248 1M 232 2.704
-8 18 275.9 32 90 40.57 72 162 8.94 12 234 2.63
-7 19 261.4 33 91 38.89 73 163 8.643 13 235 2.559
-6 21 247.8 34 93 37.3 74 165 8.358 114 237 2.489
-5 23 234.9 35 95 35.78 75 167 8.084 115 239 2.422
-4 25 222.8 36 97 34.32 76 169 7.82 116 241 2.357
-3 27 2114 37 99 32.94 77 171 7.566 17 243 2.294
2 28 200.7 38 100 31.62 78 172 7.321 118 244 2.233
-1 30 190.5 39 102 30.36 79 174 7.086 119 246 2.174
0 32 180.9 40 104 29.15 80 176 6.859 120 248 2.117
1 34 171.9 41 106 28 81 178 6.641 121 250 2.061
2 36 163.3 42 108 26.9 82 180 6.43 122 252 2.007
3 37 155.2 43 109 25.86 83 181 6.228 123 253 1.955
4 39 147.6 44 11 24.85 84 183 6.033 124 255 1.905
5 41 140.4 45 13 23.89 85 185 5.844 125 257 1.856
6 43 133.5 46 115 22.89 86 187 5.663 126 259 1.808
7 45 127.1 47 17 22.1 87 189 5.488 127 261 1.762
8 46 121 48 118 21.26 88 190 5.32 128 262 1.717
9 48 115.2 49 120 20.46 89 192 5.157 129 264 1.674
10 50 109.8 50 122 19.69 90 194 5 130 266 1.632
11 52 104.6 51 124 18.96 91 196 4.849
12 54 99.69 52 126 18.26 92 198 4.703
13 55 95.05 53 127 17.58 93 199 4.562
14 57 90.66 54 129 16.94 94 201 4.426
15 59 86.49 55 131 16.32 95 203 4.294
16 61 82.54 56 133 15.73 96 205 4.167
17 63 78.79 57 135 15.16 97 207 4.045
18 64 75.24 58 136 14.62 98 208 3.927
19 66 71.86 59 138 14.09 99 210 3.812
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