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1. Maintenance

1.1 First Time Installation Check

Air and moisture trapped in the refrigerant system affects
the performance of the air conditioner by:

® Increasing pressure in the system.

e Increasing the operating current.

e Decreasing the cooling or heating efficiency.

e Congesting the capillary tubing due to ice build-up in
the refrigerant circuit.

e Corroding the refrigerant system.

Air purging with vacuum pump

To prevent air and moisture from affecting the air
conditioner’s performance, the indoor unit, as well as the
pipes between the indoor and outdoor unit, must be leak
tested and evacuated.

Leak test (soap water method)

Use a soft brush to apply soapy water or a neutral liquid
detergent onto the indoor unit connections and outdoor
unit connections. If there is gas leakage, bubbles will form
on the connection.

(Outdoor unit)

(Indoor unit) | /A=y (Liquid side)
]
U=z

Two-way valve

Clos

=) ,(Gas side)
. )\

Manifold valve Three-way valve
Compound meter Pressur
gauge - Close
/
-0.1MPa —
{ 1
/@ ®@
Handle Lo Handle Hi
Charge hose~ “—Charge hose
e
Vacuum ~
pump ™
Vacuum
pump
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Procedure:

1.

Tighten the flare nuts of the indoor and outdoor
units, and confirm that both the 2- and 3-way valves
are closed.

Connect the charge hose with the push pin of Handle
Lo to the gas service port of the 3-way valve.

Connect another charge hose to the vacuum pump.
Fully open the Handle Lo manifold valve.

Using the vacuum pump, evacuate the system for
30 minutes.

a. Check whether the compound meter indicates
-0.1 MPa (14.5 Psi).

e |f the meter does not indicate -0.1 MPa
(14.5 Psi) after 30 minutes, continue
evacuating for an additional 20 minutes.

e If the pressure does not achieve -0.1 MPa

(14.5 Psi) after 50 minutes, check for leakage.

e If the pressure successfully reaches -0.1 MPa
(14.5 Psi), fully close the Handle Lo valve, then
cease vacuum pump operations.

b. Wait for 5 minutes then check whether the gauge
needle moves after turning off the vacuum pump.
If the gauge needle moves backward, check
wether there is gas leakage.

Loosen the flare nut of the 3-way valve for 6 or
7 seconds and then tighten the flare nut again.

a. Confirm the pressure display in the pressure
indicator is slightly higher than the atmospheric
pressure.

b. Remove the charge hose from the 3-way valve.

Fully open the 2- and 3-way valves and tighten the
cap of the 2- and 3-way valves.
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1.2 Refrigerant Recharge

(Outdoor unit)

Two-way valve

Clos

Three-way valve

Close

salllL®

(Indoor unit) | /A=y (Hquid side)
]
=)
=) (Gas side)
]
. )\
Charging
cylinder
0 @ I
o o
OPEN jj CLOSE
N

Prior to recharging the refrigerant, confirm the additional amount of refrigerant required using the following table:

Close both 2- and 3-way valves.

Slightly connect the Handle Lo charge hose to the
3-way service port.

Connect the charge hose to the valve at the bottom
of the cylinder.

If the refrigerant is R410A, invert the cylinder to
ensure a complete liquid charge.

Open the valve at the bottom of the cylinder for 5
seconds to purge the air in the charge hose, then fully
tighten the charge hose with push pin Handle Lo to
the service port of 3-way valve..

Place the charging cylinder onto an electronic scale
and record the starting weight.

Fully open the Handle Lo manifold valve, 2- and

10.

1.

12.

Models Standard length Max. elevation Max. length Additional refrigerant

9k&12k 5m (16.4ft) 10m (32.8ft) 25m (82.0ft) 12g/m (0.130z/ft)

18k 5m (16.4ft) 20m (65.6ft) 30m (98.4ft) 12g/m (0.130z/ft)

24k 5m (16.4ft) 25m (82ft) 50m (164ft) 24g/m (0.260z/ft)
Procedure:

3-way valves.

Operate the air conditioner in cooling mode to charge
the system with liquid refrigerant.

When the electronic scale displays the correct weight
(refer to the gauge and the pressure of the low

side to confirm), turn off the air conditioner, then
disconnect the charge hose from the 3-way service
port immediately..

Mount the caps of service port and 2- and 3-way
valves.

Use a torque wrench to tighten the caps to a torque
of 18 N.m.

Check for gas leakage.
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1. Safety Caution

Electricity remains in capacitors even when the power supply is off.
Ensure the capacitors are fully discharged before troubleshooting.

Electrolytic Capacitors

For other models, connect discharge resistance (approx.100Q 40W) or a soldering iron plug between the positive and
negative terminals of the electrolytic capacitor. The terminals are located on the bottom surface of the outdoor PCB.

Discharging position

(Discharging period

10 seconds or more) Plug of
soldering

EL/ iron

Note: This picture is for reference only. Actual appearances may vary.
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2. General Troubleshooting

2.1 Error Display (Indoor Unit)

When the indoor unit encounters a recognized error, the indicator light will flash in a corresponding series, the timer
display may turn on or begin flashing, and an error code will be displayed. These error codes are described in the
following table:

Display ‘ LED STATUS Solution
O/ER Indoor unit EEPROM parameter error Page 73
El Indoor / outdoor units communication error Page 74
Ec Zero-crossing signal detection error Page 76
E3 The indoor fan speed is operating outside of the normal range Page 77
£y Indoor room temperature sensor T1is in open circuit or Page 79
has short circuited
- Evaporator.con. temperature sensor T2 is in open circuit or Page 79
has short circuited
b Communication error between the indoor PCB and display Page 80
board
Fa Overload current protection Page 81
i Outdoc_Jr amblent temperature sensor T4 open circuit or Page 79
short circuit
£2 Condenser_c0|! temperature sensor T3 is in open circuit or Page 79
has short circuited
£3 Compresspr @scharge temperature sensor TP open circuit Page 79
or short circuit
F Outdoor unit EEPROM parameter error Page 73
FS Outdoor fan speed operating outside of the normal range Page 77
] IPM malfunction or IGBT over-strong current protection Page 82 =
P Over voltage or over low voltage protection Page 83 5
o
pe High temperature protection of IPM module Page 84 ﬁ
P4 Inverter compressor drive error Page 85 §
o
=

For other errors:

The display board may show a garbled code or a code undefined by the service manual. Ensure that this code is not a
temperature reading.

Troubleshooting:

Test the unit using the remote control. If the unit does not respond to the remote, the indoor PCB requires replacement.
If the unit responds, the display board requires replacement.
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3. Error Diagnosis and Troubleshooting Without Error Code

Be sure to turn off unit before any maintenance to prevent damage or injury.

3.1 Remote maintenance

SUGGESTION: When troubles occur, please check the following points with customers before field maintenance.

Problem Solution
1 Unit will not start Page 66-67
2 The power switch is on but fans will not start Page 66-67
3 The temperature on the display board cannot be set Page 66-67
4 Unit is on but the wind is not cold(hot) Page 66-67
5 Unit runs, but shortly stops Page 66-67
6 The unit start ups and stops frequently Page 66-67
7 Unit runs continuously but insufficient cooling(heating) Page 66-67
8 Cool can not change to heat Page 66-67
9 Unit is noisy Page 66-67
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3.2 Field maintenance

Problem Solution
1 Unit will not start Page 68-69
2 Compressor will not start but fans run Page 68-69
3 Compressor and condenser (outdoor) fan will not start Page 68-69
4 Evaporator (indoor) fan will not start Page 68-69
5 Condenser (Outdoor) fan will not start Page 68-69
6 Unit runs, but shortly stops Page 68-69
7 Compressor short-cycles due to overload Page 68-69
8 High discharge pressure Page 68-69
9 Low discharge pressure Page 68-69
10 High suction pressure Page 68-69
" Low suction pressure Page 68-69
12 Unit runs continuously but insufficient cooling Page 68-69
13 Too cool Page 68-69
14 Compressor is noisy Page 68-69
15 Horizontal louver can not revolve Page 68-69
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Possible causes of trouble
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The power switch is on but fans will not start
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The temperature on the display board cannot be set

SEGIE FORR K

w K

Unitis on but the wind is not cold(hot)

Unit runs, but shortly stops

The unit starts up and stops frequently

w oW % %

Unit runs continuously but insufficient cooling(heating)

Cool can not change to heat

Unitis noisy
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Unit will not start

A

Compressor will not start but fans run

Compressor and condenser (outdoor) fan will not start

Evaporator (indoor) fan will not start

Condenser (Outdoor) fan will not start

Unit runs, but shortly stops

Compressor short-cycles due to overload

High discharge pressure

Low discharge pressure

High suction pressure
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Horizontal louver can not revolve
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4. Quick Maintenance by Error Code

If you do not have the time to test whether specific parts are faulty, you can directly change the required parts according
the error code.

You can find the parts to replace by error code in the following table.

Error Code

Part requiring

replacement

Indoor PCB
Outdoor PCB

Reactor

N
N

Indoor fan motor

Outdoor fan motor

Temperature sensor

Compressor
IPM board

x Ix [N]x [x |[x |N]|*x

Display Board

X

X [ x [x [x |[x |xX |x |x |xX |
X Ix o [x X [x [x[x[x|[x|[XN
X [x [x |x [x|[x|N[x x|~

x [ NIx x| [x [x|x|x [N

X [x (N> [x [x [x [N %

X [x [x | x |[N[x |[x [xX |[x |

X |[x [x |x |[x [x |xX [N

X |[x [x |x |[N[x |x [x |x

Outdoor unit

.. Error Code
Part requiring

replacement

Indoor PCB
Outdoor PCB

Reactor

Indoor fan motor

Outdoor fan motor

Tem perature sensor

Compressor
IPM board

X [ x [N[x [x [x [N]x
x |x |[Nx > |x [N
X [ X [x |x [x |x [N]|X
x [x [x |INIx |[x [N]X
NI IS [x [x [ x [ x [N
N> [ X[ x|x [N]N[x
X [ X% [x |x [x |x [N ]|X
NIN X [ x [ x [x [N

Over Load Protector (OLP)

x
x
x
x
x
x

~
x

Outdoor unit X X X X X X X X

< Page 70 »



5. Troubleshooting by Error Code

5.1 Common Check Procedures

5.1.1 Temperature Sensor Check
Disconnect the temperature sensor from PCB, measure the resistance value with a tester.

Temperature Sensors.

Room temp.(T1) sensor,

Indoor coil temp.(T2) sensor,

Outdoor coil temp.(T3) sensor,

Outdoor ambient temp.(T4) sensor,
Compressor discharge temp.(Tp) sensor.

Measure the resistance value of each winding by using the multi-meter.

5.1.2 Compressor checking
Measure the resistance value of each winding by using the tester.

S ™~
Input Terminal / Blue ¢
/ \
Blue | 4 — \ll
J

Red | 2 | ‘1\5\’%» Black
\
sl Lo

AN

‘_\\ %
o Resistance Value
Position
KSK89D53UEZ KSM135D23UFZ KTF235D22UMT
Blue - Red
Blue - Black 2.350(20°C/68°F) 1.280(20°C/68°F) 0.750(20°C/68°F)
Red - Blue
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5.1.3

IPM Continuity Check

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

o Normal resistance o Normal resistance
Digital tester Digital tester
value value
(+)Red (-)Black (+)Red (-)Black
N 0 u 0
U Y
P N
V (Several MQY) W (Several MQY)
W (+)Red
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5.2 EO/F4/EA (EEPROM parameter error)
Description: Indoor or outdoor PCB main chip does not receive feedback from EEPROM chip.
Recommended parts to prepare:

e Faulty indoor PCB
e Faulty outdoor PCB
Troubleshooting and repair:

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

N04>< The unit is operating normally. )

Is it still displaying the error

YES

v

If the EEPROM chip is welded on main
PCB, replace the main PCB directly.
Otherwise, check if the EEPROM chip
plugged in main PCB well.

Is it plugged well?

Replace the indoor/outdoor
main PCB.

The location of the EEPROM chip on the indoor and outdoor PCB is shown in the following two images:

AN
©@¥

NO >/ Correct the connection. )

Remarks:

)]
[=
£~
o
o
<
n
i
e}
3
°
=

Qo

=7

=0
%(@
(O

N

W

RRRRRRRRRIRRY
/H///N//N// %

EEPROM Chip

/-4

nnnnnnnnnnnnnn EEPROM Chip

Note: These images are for reference only.
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5.3 E1 (Indoor and outdoor unit communication error)

Description: The indoor unit has not received feedback from the outdoor unit for 110 seconds, four consecutive times.
Recommended parts to prepare:

e Faulty indoor PCB
e Faulty outdoor PCB
e Faulty reactor

Troubleshooting and repair:

Gower off, then restart the unit after 2 minutes. >

Does a problem remain?

NO ( The unit is operating normally )

YES
1

Measure Vs. (Vs is the voltage between S and N of
outdoor unit. Red pan-S, Black pan-N)

Is the voltage moving The voltage is 3
alternately between Positive and NO certain \?alue
negative?
~~
7
Np Check the indoor wiring
connections
The voltage moves alternately with
positive value.
‘ Is it normal?
Check the outdoor wiring connection.
- YES
T~ |
Is it normal? - Replace the indoor PCB.
Power on.
YES
!
Check the reactor.
Is the error resolved?
Replace the . TS
2
NO Is it normal? N|o

Y‘ES Geplace the outdoor PCB)

Replace the outdoor PCB.
Power on.

s the error
resolved?

NO

CRepIace the indoor PCB.>
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Remarks:

e Use a multimeter to test the DC voltage between 2 port and 3 port of outdoor unit. The red pin of multimeter
connects with 2 port while the black pin is for 3 port.

e \When AC is normal running, the voltage will move alternately between -25V to 25V.
e If the outdoor unit has malfunction, the voltage will move alternately with positive value.
¢ While if the indoor unit has malfunction, the voltage will be a certain value.

- BLUE

( Nand N
or
L2and §
Or
2and 3 )

e Use a multimeter to test the resistance of the reactor which does not connect with capacitor.

e The normal value should be around zero ohm. Otherwise, the reactor must have malfunction and need to be
replaced.
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5.4 E2 (Zero crossing detection error diagnosis and solution)

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

Recommended parts to prepare:
e Connection mistake
e PCB faulty

Troubleshooting and repair:
Check the connections and
k power supply.
Correct the connections. Turn on the
NO . .
unit when the power supply is good.

YES
v

Indoor main PCB is defective. Replace
indoor main PCB.
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5.5 E3/F5(Fan speed has been out of control diagnosis and solution)

Description: When the indoor fan speed registers below 200RPM or over 2100RPM for an extended period of time,
the unit will stop and the LED will display the failure(E3). When the outdoor fan speed registers below 200RPM or over
1500RPM for an extended period of time, the unit will stop and the LED will display the failure(F5).

Recommended parts to prepare:
e Wiring mistake
e Faulty fan assembly
e Faulty fan motor
e Faulty PCB

Troubleshooting and repair:

@wer off, then restart the unit after 2 minute9

Does a problem remain?

YES

NO—»C The unit is operating normally )

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

Does it turn easily?

YES
h 4

Check the wiring of fan motor.

Is it improperly wired?

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

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

Ensure proper connections >
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s it within normal parameters:

N Replace the indoor/outdoor
PCB

YES
v

C Replace the fan motor >
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Index:
1. Indoor or Outdoor DC Fan Motor(control chip is in fan motor)

Power on and when the unit is in standby, measure the voltage of pin1-pin3, pin4-pin3 in fan motor connector. If the
value of the voltage is not in the range showing in below table, the PCB must has problems and need to be replaced.

e DC motor voltage input and output (voltage: 220-240V~):

No. Color Signal Voltage
1 Red Vs/Vm 280V~380V
2 — — —
3 Black GND ov
4 White \Y<e 14-17.5V
5 Yellow Vsp 0~5.6V
6 Blue FG 14-17.5V

i g i
=
1 34 5 6

Red Black White Yellow Blue

[ |

2. Indoor AC Fan Motor

Power on and set the unit running in fan mode at high fan speed. After running for 15 seconds, measure the voltage of
pin1 and pin2. If the value of the voltage is less than 100V(208~240V power supply) or 50V(115V power supply), the
PCB must has problems and need to be replaced.

— '*\\
Input Terminal Red \
T N\
Red 1/ \
] [ 2 |
Black| 2 ——— 2 |
il B S White |
White| 38— oV o
\ Black /
/
. o

=
o
c
=2
™
wn
>
o
o
=h
5
@

< Page 78 »



5.6 E4/E5/F1/F2/F3 (Open circuit or short circuit of temperature sensor diagnosis and
solution)

Description: If the sampling voltage is lower than 0.06V or higher than 4.94V, the LED will display the failure.
Recommended parts to prepare:

e Wiring mistake

e Faulty sensor

e Faulty PCB

Troubleshooting and repair:

Check the connection between
temperature sensor and PCB.

Is it properly wired?

YES
v

NO—»CEnsure proper connections.)

Measure the resistance value
of the sensor.

s it within acceptable

parameters? NO > Replace the Sensor. >

YES
v
( Replace indoor or outdoor PCB >

)]
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5.7 Eb(Communication error between the indoor PCB and display board)
Description: Indoor PCB does not receive feedback from Display board.
Recommended parts to prepare:

e Wiring mistake

e Faulty indoor PCB

e Display board malfunction

Troubleshooting and repair:

Power off, then restart the
unit 2 minutes later

Does a problem
remain?

YES
v

Check the wirings and
connection

Correct the connection
NO .
or replace the wirings

YES
v

Replace the indoor main PCB

Is the error
resoved?

NO

A4
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Geplace the Display boar@
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5.8 FO(Overload current protection diagnosis and solution)
Description: An abnormal current rise is detected by checking the specified current detection circuit.
Recommended parts to prepare:

e Power supply problems.

e System blockage

e Faulty outdoor PCB

* \Wiring mistake

e Compressor malfunction

< Check the power supply. >

NO »( Stop the unit.

Is it in working order?

YES
v

Check system for blockages.

Do any exist? NO =< Clear the blockage. \

YES
4

Check the compressor resistance values.

Are they within acceptable
parameters?

Nogbéeplace the compressor>

YES
v

Check the connections and wires.

Are they properly connected? NO———pf Ensure proper conngcﬂons or
replace the wires.

YES
v

Check the reactor.

NO » Replace outdoor PCB.

Is it in working order?

YES
v

/ Replace the outdoor unit. >
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5.9 PO(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 display LED shows
“P0” and the AC turn off.

Recommended parts to prepare:
e Wiring mistake
e [PM malfunction
e Faulty outdoor fan assembly
e Compressor malfunction
e Faulty outdoor PCB

Troubleshooting and repair:
Check the wiring between
PCB and compressor.

Does an error exist?

YES ‘/ Ensure proper connections orrs>

'erlace the wires and connecto

NO
v

Check the IPM.

Is it in working order?

NO Replace the IPM board or
replace the outdoor PCB.

YES
v

Check the outdoor fan and the
outdoor unit ventilation.

=

o

< Please refer to the solution of the “Fan
(=2 iti i ? N ) )

] Is it in working order ° Speed is Out of Control” malfunction.
>

3 YES

=3

5 v

Q@

Check the compressor
resistance values.

Are they within
acceptable parameters?

NO—»@eplace the compressor)

YES
h 4

6eplace the outdoor PC@
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5.10 P1(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.
Recommended parts to prepare:

® Power supply issues

¢ System leakage or blockage

e Faulty outdoor PCB

Troubleshooting and repair:

( Check the power supply. )

m\;—m;» Turn off the unit.

YES
v

‘ Check the connections and wires. ‘

Ensure proper connections or
NO——» prop

replace the wires.

Are they in working order?

YES
v
Power on and measure the
voltage between P and N.

While the unit is in standby,
is the voltage between P and N is around
DC 310V, 340V or 380V? When start up
the unit, is it in 220V~400V?

NO—»( Replace the IPM board. )
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YES

v

Check the reactor.

NO Replace outdoor PCB.

Is it in working order?

YES
v

C Replace the reactor. )
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5.11 P2(High temperature protection of IPM module or compressor top diagnosis and
solution)

Description: If the sampling voltage is not at 5V, the LED displays this failure code.
Recommended parts to prepare:

e Power supply issues

e System leakage or blockages

e Faulty outdoor PCB

e Connection problems

Troubleshooting and repair:

Check the fastening screws on the
PCB and IPM radiator.

Are they
fixed tightly?

< Replace the outdoor
YES control PCB. )

NO

v

Tighten the screws and apply
silicon grease.
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5.12 P4(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.

Recommended parts to prepare:
e Wiring mistake
e [PM malfunction
e Faulty outdoor fan assembly
e Compressor malfunction

e Faulty outdoor PCB

Check the wiring between the )
PCB and compressor. J

///// \\\\\\ R .
s t improperly wired? VES nsure proper connections or replace
\’f the wires and connectors.
NO

Check the IPM.

Is it functioning
properly?

NO Replace the IPM board or
replace the outdoor PCB.

YES
v
Check the outdoor fan and
the outdoor unit ventilation.

Is it functioning
properly?

N Please refer to “Fan
Speed Malfunction”

YES
\ 4

Check the compressor
resistance values.
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Are they within

acceptable parameters? N04H\Replace the compressor)

YES
v

<Rep|ace the outdoor PCB.>
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i) Temperature Sensor Resistance Value Table for T1,T2,T3 and T4 (°C - K)

-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
0 101.517 22 72 11.5 62 144 2.19073 102 216 0.59386
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
5
7

84.219 25 77 10 65 149 1.96532 105 221 0.54448
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 1M1 232 0.45957
-8 18 56.3694 32 90 7.29464 72 162 1.53668 112 234 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 117 243 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 44 111 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
11 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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ii) Temperature Sensor Resistance Value Table for TP (°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 4559 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 4417 70 158 9.569 110 | 230 2.781
-9 16 291.3 31 88 4233 71 160 9.248 111 232 2.704
-8 18 275.9 32 90 40.57 72 162 8.94 112 234 2.63
-7 19 261.4 33 91 38.89 73 163 8.643 113 235 2.559
-6 21 2478 34 93 373 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 27 211.4 37 99 32.94 77 171 7.566 117 | 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 44 111 24.85 84 183 6.033 124 | 255 1.905
5 41 140.4 45 113 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 1271 47 117 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
_g 12 54 99.69 52 126 18.26 92 198 4.703
B 13 55 95.05 53 127 17.58 93 199 4.562
3-_ 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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iii) Pressure On Service Port(R32)

Cooling chart:

oDT

- 15 a5 75 85 105 115 120
L . 0C17)  5C15) 941y  (722) (2389) (2049 B (a056) (@6.11) (48.89)
BAR | 7059 | 65 6.6 7.4 82 8.4 8.0 83 858 103 | 108
BAR | 75/63 | 68 6.9 8.1 88 88 85 89 93 109 | 114
BAR | s0/67 | 72 73 87 97 95 9.1 93 98 114 | 12.1
BAR | 90/73 | 79 8.0 98 107 | 105 9.7 102 | 108 | 126 | 133

ere 15 45 75 85 105 115 120
FCO 0:17) 5(15) (9.44) (7.22) (23.89) (29.44) 95(35) (40.56)  (46.11)  (48.89)
PSI 70/59 95 96 108 118 121 115 119 128 150 157
PSI 75/63 99 101 117 128 126 122 129 135 158 165
PSI 80/67 105 106 125 141 138 132 135 143 165 176
PSI 90/73 114 115 142 155 152 141 148 157 184 193

75 85 105 115 120
@389) (2044) 2209 (a056) (@6.11) (48.89)
MPA | 70759 | o065 | o066 | 074 | 082 | 084 | oso | 083 | oss 1.03 1.08
MPA | 75/63 | 068 | 069 | 081 088 | 088 | 085 | 089 | 0093 1.09 1.14
MPA | 8o/67 | 072 | 073 | 087 | 097 | 095 | o091 093 | 098 1.14 1.21
MPA | 90/73 | 079 | o080 | 0.8 1.07 1.05 | 0097 1.02 1.08 1.26 1.33
1.4
. /
1
0.8 1 —4—70/59
0.6 —8—75/63
—h80/67
0.4 x
—4=90/73 T
0.2 8
(o
<
0 T T T T T 1
QV'\\ %V\go\ Q?‘v\ Qf_g/\ &9\ qv“\ %Q% Q@ b,'\;\,\ OO@\
A T AR\ SO\
® N N
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Heating chart:

— oDT 57/53 47/43 37/33 2723 | 17113 (-8.33/- 0/-2 17/-18
T (13.89/11.67) | (8.33/6.11) | (2.78/0.56) | (-2.78/-5) 10.56) 17/-19) | (27128
BAR 55 30.9 29.1 258 233 212 18.9 16.8
BAR 65 332 306 271 259 238 20.9 19.4
BAR 75 345 321 284 268 254 219 204
oFoC) obT 57/53 47/43 37/33 2723 | 17/13 (-8.33/- 0/-2 -17/-18
DT (13.89/11.67) | (8.33/6.11) | (2.78/0.56) | (-2.78/-5) 10.56) 17/-19) | (-27/-28)
PSI 55 448 421 374 337 308 273 244
PSI 65 480 444 394 375 346 303 282
PSI 75 499 466 411 389 369 318 296
N oDT 57/53 47/43 37/33 2723 | 17/13 (-8.33/- 0/-2 17/-18
DT (13.89/11.67) | (8.33/6.11) | (2.78/0.56) | (-2.78/-5) 10.56) 17/-19) | (27/-28)
MPA 55 3.09 2.91 2.58 2.33 2.12 1.89 1.68
MPA 65 3.32 3.06 2.71 2.59 2.38 2.09 1.94
MPA 75 3.45 3.21 2.84 2.68 2.54 2.19 2.04
4
3.5
3 -
2.5
2
1.5 55
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