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WARNING:

CAUTION: 

��

� � � �

WARNING

CAUTION

Safety Precautions

· Read these Safety Precautions carefully to ensure correct installation.

Failure to follow any WARNING is likely to result in grave consequences such as death or serious injury.

Failure to follow any CAUTION may in some cases result in grave consequences.
The following safety symbols are used throughout this manual:

Be sure to observe this instruction Be sure to establish an earth connection Never attempt

� After completing installation, test the unit to check for installation errors. Give the user adequate instructions concerning the
use and cleaning of the unit according to the Operation Manual.

� This system should be installed by a licensed HVAC contractor.

Improper installation may cause electric shock, fire, leaks, injury, death, or property damage.
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Use of other parts may create damage or cause the equipment to function improperly.
�!���������������������������������������������	������J�
�������������
��
Always refer to local code for supporting requirements.
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Insufficient capacity or incomplete electrical work may cause electrical shock or fire.
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���	��

���
�<���������
���
���
������������	��	
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(The refrigerant produces a toxic gas if exposed to flames.)
�Y����
������
����	�	������
��������-����K������	�����%��������refrigerant circuit free from substances other than the
specified refrigerant(R410A), such as air.
(Any presence of air or other foreign substance in the refrigerant circuit causes an abnormal pressure rise or rupture, resulting in injury.)

����	
�������Z
�J�K��������������	����	�����	��	����
�������	��rigerant piping.
If the compressor is still running and the stop valve is open d�	
�������Z
�J�K��
	�J
���������%�
�
��J�
�����������	����	�
��running, causing
����	�����	����	����
�������
����Z������

�
���������-�����
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�������
���������
�
�-��
��K��		����	, or telephone earth.
In complete earth may cause electrical shock, or fire. A high surge current from lightning or other sources may
cause damage to the air conditioner.

��������
���������
���-�����J��	���[����	�������������������
������
����
If the gas leaks and builds up around the unit, it may catch fire.
�Maintain a downward slope when installing condensate lines to ensure adequate drainage.

���J�-����������	<���J	�����J
��������%Z���J	�����J�������	
���	��	
��	�������
���
If the flare nut is tightened too hard, the flare nut may crack after a long time and cause refrigerant leakage.

�Provide clearances around both indoor and outdoor units as specified in this manual.
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 Introduction to System  

  

 

Introduction

Single Zone Ductless Split System Heat Pumps feature a wall
mounted indoor fan/evaporator unit that receives refrigerant
from an inverter driven variable speed outdoor condensing
unit. System operation is controlled by a hand-held remote.

The outdoor unit features a variable speed rotary
compressor, EEV metering device and DC fan motor. These
systems use R410A refrigerant and PVE oil. The outdoor units
are 208/230 volt rated systems for 18k/24k and 115 volt for
9k /12k. They are factory charged for up to 25 feet of
 refrigerant piping.

The indoor section is wall mounted.

The unit has a room temperature sensor and a coil 
temperature sensor that maintain room comfort.

� The systems are designed to operate in temperature
ranges of 60°F to 86°F in cooling mode and 60°F to 86°F in
heat mode.
���z=��
��
������	����
�������-
	��-�
����
�J
����������
���
Hydrolysis. There is no need to add a refrigeration drier
when servicing or installing this system.
���
��
Z
�������
�&+/+ AWG stranded wire which connects the
 indoor unit to the outdoor section.  Do not splice these wires, 
as a communication error may result, causing the indoor unit 
to display an error code of E7.
�����	
��	�������
����������
�����	�����	���
��
�����������
 indoor and outdoor units. Tubing must be sized per the 
specifications of the unit being installed and must be
 insulated. Any adjustments to the original factory charge 
must be by weigh-in ONLY.
� The condensate system is a gravity type. A field installed
condensate pump may be added to the system. Always
follow the manufacturer’s installation instructions when
installing a condensate pump.
. Clearances to obstructions for both indoor and outdoor 
units mustbe maintained according to the installation 
manual.

Fundamental Theory Of Operation

The indoor unit will sense room temperature at the point
where the wall unit is installed. The indoor fan will run
continuously when placed in heating or cooling mode
operation and will not cycle on and off with the outdoor
unit. If it did, room temperature could not be sensed or
maintained.

The inverter compressor system in the outdoor unit will vary
the refrigerant flow and indoor air volume levels to match
the cooling requirement inside the conditioned space. If an
abnormal condition is detected by the system’s sensors, the
system has the ability to take reactive measures.

The amount of refrigerant flow and associated capacity
generated by the system will be determined by how fast the
variable speed rotary compressor is pumping.Thecompressor 
operating speed requirement is determined bythe difference 
between the conditioned space temperatureversus the set 
point established by the remote control.

If a large amount of capacity is needed, the compressor will
operate at a high speed. As the need for capacity
reduces and the temperature of the room nears set point,
the compressor will slow down. When set point has been
reached, the compressor will shut off but the indoor fan
will continue to operate. Once a difference in temperature
is sensed between remote control set point temperature
and room temperature, the compressor will restart at a new
calculated speed.

If a system sensor determines there is a need to adjust
the frequency signal to prevent a system malfunction,
the compressor frequency may be over ridden and a new
frequency established. It should be noted that the frequency
signal level that is sent to the compressor cannot be
determined by a servicing technician.

In this manual, system components, operation, sensor
functions and diagnostic procedures will be explained in
greater detail.

Specifications for Proper Operation should be follow
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Outdoor Unit Introduction
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The outdoor condensing unit models are heat pump systems. The outdoor unit has two circuit boards, a Module Board that
drives the compressor and a Main Control Board that manages system functions and inverter calculations. Temperature
sensors monitor key temperatures throughout the system to manage operational decisions.

4-Way Valve

Accumulator

Compressor

Defrost Temperature Sensor

Discharge Temperature Sensor

Electronic Expansion Valve

Refrigerant Filters

Outdoor Ambient Temperature Sensor

Outdoor Fan Motor

Power Factor Reactor

Suction Line Temperature Sensor

Terminal Block

Main Control Board

Module Control Board

Fan Blade
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Outdoor Control Board

PCB (1) (Outdoor Control PCB) 

 

CN3-Connector for ground

indoor and outdoor unit 

CN10-Connector for  four way valve coil 

CN8,CN9-Connector for CN8 CN9 on
 the module board

 

18-24

CN23-Communication connector for control 
board and the module board

 

CN1,CN2-Connector for power N and L

CN18,CN20-Connector for  thermistors 

CN22-Connector for DC POWER 15V
 and 5V to the module board 

 

CN24 ,CN26-Connector for  P and N of the
 module board 

 

CN21-Connector for fan motor 

  

CN10-Connector for rhe DC power 5v and 15v 
form the control PCB

CN11-Connector for communication  between the
control board and the module board

P(CN1), N(CN5)- Connector for capacitance board

LI (CN7), LO(CN6) Connector for reactor

CN2,CN3,CN4-Connector for the U,V,W
wire of the compressor

6 1211 7

RV1,RV2,RV3 ,RV4 Varistor

1

2

3

5
4 6

7

8

9

10

11

 PCB(3)(Module PCB for 18-24K) 

CN10-Connect or for rhe DC power 5v and  
form the control PCB

CN11-Connect or for communicate between the
control board and the module board

P(CN8), N(CN9)- Connector for capacitance board

LI (CN3), LO(CN4) Connector for reactor

CN5,CN6,CN7-Connector for the U,V,W
wire of the c ompressor

12

14

CN4-Connector for communication between 

CN16-Connector for electronic expansion valves

FUSE 1 (25A, 230VAC) ; FUSE 2 (3.15A ,230V)

LED1 flashes normally.  Intermittent flashes 
indicate an error code has been detected
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Terminal Block

Power              Factor Reactor

Compressor

Outdoor Fan Motor

The 18K and 24K units are 208/230 volt single phase.  The 
9K and 12K units are 120 volt.  All models use terminals 1 
and 2 as incoming power wiring.  Number 3 is the 
communication terminal and the 4th terminal is the ground 
connection.  Be sure to match this wiring with the indoor 
unit terminals.

External accessories such as a condensate overflow switch 
should break the number 2 (line) terminal. 

The indoor unit is powered from the same source as the
outdoor section and is connected by using 14/4 AWG 
stranded wire.

There should be no splices in the wiring between the indoor 
and outdoor unit number 3 terminal.  Splices may create a 
loss of communication and generate an E7 error code.

The Reactor is an inductive filter that will aid in correction of
electrical power factor influence of inverter capacitance. It is
unlikely to ever have an electrical failure of this component.
The Reactor is electrically connected to the Module Board on
terminal connections CN-6 and CN-7.

The compressor is a three phase DC inverter driven rotary
type. The compressor is capable of variable speed operation.
The compressor operating frequency will be determined by
the temperature difference between set point and room or
outdoor air temperature.

The compressor is electrically connected to the Module
Board on terminal connections CN-2, CN-3 and CN-4.

The compressor has an internal temperature overload that
will open if the compressor becomes too hot. Additional
protection of the compressor will be provided by the
Compressor Discharge Temperature Sensor and Suction
Line Temperature Sensor.

The outdoor fan motor is a variable speed DC motor. The
required motor speed is calculated by the Main Control
Board. The motor is electrically connected to the Main
Control Board via PLUG CN-9.

In COOL MODE operation, the motor will slow down as
outdoor air temperature falls. In HEAT MODE operation, the
motor will increase speed as the outdoor air temperature
falls.
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Discharge Temperature Sensor

Defrost Temperature Sensor

Outdoor Ambient Temperature Sensor

Suction Line Temperature Sensor

The Discharge Temperature Sensor is a negative coefficient
thermistor that senses the temperature of the compressor
hot gas. The Main Control Board monitors the temperature of
the compressor hot gas and will make inverter speed changes
in response to input from this device.

This sensor connects to the Main Control Board at PLUG CN-
20.

The Defrost Temperature Sensor is a negative coefficient
thermistor that will change resistance in response to outdoor
coil temperature changes. The Main Control Board monitors
the temperature of the outdoor coil to determine when a 
defrost cycle is necessary.The sensor alsomonitors outdoor 
coil temperature during defrost cycles todetermine termination 
conditions.

This sensor connects to the Main Control Board at PLUG CN-
20.

The Outdoor Ambient Temperature Sensor is a negative
coefficient thermistor that will change resistance in response
to outdoor air temperature changes. The Main Control Board
monitors the temperature of the outdoor air to determine
outdoor fan speed requirements and compressor speed. The
sensor also plays a role in calculation of required defrost
conditions.

This sensor connects to the Main Control Board at PLUG CN-
20.

The Suction Line Temperature Sensor is a negative
coefficient thermistor that senses the temperature of
the suction line. The Main Control Board monitors the
temperature of the suction line to determine EEV orifice size
in an attempt to maintain proper operating superheat.

This sensor connects to the Main Control Board at PLUG CN-
18.
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4-Way Valve

Electronic Expansion Valve

 

Accumulator

Refrigerant Filters

The 4-Way Valve redirects the flow of refrigerant in the piping
circuit to allow the system to reverse the functions of the indoor
and outdoor coils. When de-energized in COOL MODE, the
valve will direct the refrigerant hot gas to the outdoor coil.
When energized in HEAT MODE, the valve will direct the hot
gas to the indoor coil.

The direction of flow is changed by an electrical solenoid that
 moves an internal slide mechanism when energized.   

The 4-Way Valve is electrically connected to the Main Control
Board at PLUG CN-10.

The metering device is an electronic expansion valve .
 The valve consists of an electrical operator and a valve
body with internal variable size orifice. When operating,
the Main Control Board will send pulses of voltage to the
electrical operator. The operator will then magnetically move
the position of the metering orifice pin to vary the flow of 
refrigerant through the valve.

The metering device position is determined by input from
a Suction Line Temperature Sensor located in the outdoor
unit. The EEV will change the internal orifice size to maintain a
superheat level of around 10°F.

During COOL MODE operation, the valve meters low
pressure refrigerant to the indoor coil. During HEAT MODE
operation, the valve meters low pressure refrigerant to the
outdoor coil.

The Accumulator is located in the suction line circuit at the
entrance to the compressor. The accumulator helps prevent
liquid refrigerant from entering the compressor .

The system has debris-catching filters that protect internal
system components from contaminants in the refrigerant.
The filter is a permanent part that is not typically replaced.
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Indoor Unit Controls & Components

Table of Contents

Indoor Unit Introduction .................................................................................................................................................. 14
 ..................................................................................................................................... 14

Indoor Control Board ........................................................................................................................................................ 15
Terminal Block .................................................................................................................................................................. 16
Display ............................................................................................................................................................................. 16
Ambient Temperature Sensor .......................................................................................................................................... 16
Piping Temperature Sensor .............................................................................................................................................. 16
Louver Motor ................................................................................................................................................................... 17
Fan Motor ......................................................................................................................................................................... 17
Emergency Button ........................................................................................................................................................... 17

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


INDOOR UNIT CONTROLS    and COMPONENTSPAGE 14

EN
G

LI
S

H

Indoor Unit Introduction

Display

Fan Motor

Louver Motor

1

2

3

4

Main Control Board

Piping Temperature Sensor

Power Supply Board

Terminal Block

5

6

7

8

5
7

6

4

8

1

3

2

The indoor unit is mounted high on the wall to provide conditioned air to the space.Features of the system include: variable 
speed blower operation that speeds up and slows down with changes in demand,moving louvers to direct air, indoor air
 temperature sensing, evaporator coil temperature sensing, consumer operation display,evaporator coil with metering
 device located in outdoor unit, and an emergency operation switch.

Indoor Ambient Temperature Sensor
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Indoor Control Board

2 CN23-Connector for communication between 
indoor and outdoor unit

4 CN8, CN9-Connector for fan motor

9 CN35- Connector for Wi-Fi control  

6 CN11- Connector for  up-down stepper  motor

11
SW2-1-Select remote code A or B

CN3,CN1-Connector for Transformer

13

3,4- Select EEPROM code 22,25,33 or 35

CN21, CN52-Connector for power N and L 1

CN51-Connector for  room card        8

CN7- Connector for  display 5

2-Select enable or disable  room card.

12CN6-Connector for  thermistors3

SW1- Connector for Emergency operation ON/OFF switch10

CN2-Connector for wiring control7

FUSE1- Fuse 3.15A/230 VAC
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Terminal Block 

Display

Ambient Temperature Sensor

Piping Temperature Sensor

The indoor unit terminal block receives electrical power from
the outdoor unit. There are 4 connections for electrical wires.
Terminals 1 and 2 are connected to terminals 1 and 2 of the
outdoor unit. This wiring supplies power to the indoor unit.

Terminal 3 is a communication wire. The indoor unit sends
indoor air temperature, coil temperature and temperature
setpoint information to the outdoor unit on this wire. If a
splice or break in this wire is present, the indoor unit will not
be able to communicate with the outdoor unit. The ERROR
CODE will be code E7.

The Room Ambient Temperature Sensor is a negative
coefficient thermistor that will decrease in resistance with
increases in room air temperature. The sensor is located on a
clip mounted to the surface of the indoor coil.

The sensor connects to the control board at Plug CN-6.

The indoor display has an infrared communication circuit that
receives operating commands from the remote control. This
display will indicate operating modes, error codes, indoor air
temperature, timer status and power status. The Piping Temperature Sensor is a negative coefficient

thermistor that will decrease in resistance with increases in
coil temperature. The sensor is located in a socket soldered
to the surface of the indoor coil.

This sensor will monitor the temperature of the indoor coil
in both cooling and heating modes of operation. Should
abnormally cold or hot coil temperature be detected by this
sensor, the system will take steps to correct the condition or
 report an error code.

The sensor connects to the control board at Plug CN-6.
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Stepper Motor and Louver

Fan Motor

Emergency Button

The Stepper Motor moves the louver up and down.  The
 motor is connected to the Indoor Control Board at Plug 
CN-11. Louver left and right funcution is not available for 
Tempo series

The Indoor Fan Motor is a variable speed DC motor. The
motor will vary speed with the speed of the compressor. 
The speed can also be changed at the remote control
or automatically adjusted using the AUTO fan mode. When
in AUTO fan mode, the speed of the fan is calculated using
the indoor set temperature and the indoor room ambient
temperature. (Outdoor air temperature in heat mode.)

The Fan Motor is connected to the indoor control board via
PLUG CN-9.

If the remote control is non-functional, the Emergency
Button can be accessed by swinging open the front of the wall
unit. The button is located on the right side.

Pushing this button will activate AUTO MODE operation.
AUTO MODE activated with this button will maintain 75°F.
The system will stay in this mode until commands are
received by the indoor unit communication circuit via the
remote control.There is a discrepancy here.  Some literature
 indicates auto mode, others say cooling mode.
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Remote Control Functions
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1  Power Button  

Press the ON/OFF  button on the remote control to start 
the unit.

2  TURBO/QUIET Button  
The TURBO function is used for fast heating or cooling. 

Press the TURBO/QUIET  button once and the remote 

������	�
�		���
�	�������������  icon on the bottom right 

��������������������
�	�������

���������������������������
function. 

���������������������������
���
����
�	������
������������

fast rest or reading.  Press the TURBO/QUIET  button 
���������

����������������������������������������	�
�		�

display the QUIET  icon on the bottom left side of the 
remote display. 

Press  the TURBO/QUIET  button a third time to cancel 
TURBO/QUIET and return to normal operation.

Note:
�����!����������
�������	���"��	��	��
��������������
���-
der cooling or heating mode (not for auto or fan mode).

Running the unit in QUIET mode for a long period of time 
may cause the room temperature to not reach the set 
�����������#�������
������
$������	����������������
�������
fan speed to a higher setting. 

3  COOL Button  
���%��&�����$�����������������
�������	���#�'����*+;��
�

������+���$�������������������������������		����<�
�
�����

fan speed according to room temperature. The �
�		����
displayed during COOL mode.

4  HEAT Button  
���=�+������$�
��������
�		��	�
�������������
���������������
the time due to cold-air prevention function. When FAN is 

������+���$�������������������������������		����<�
�
�����

fan speed according to room temperature. The �
�		����
displayed during HEAT mode.

5  DRY Button  
>�?�������
��
���������������������#����>�?�����$�
����
�����������������������
�	�
������������#�
�������@GJ*$�
�����
�		�����������������	�����&�'�
�����������	�

����*+;�

setting. The �
�		������
�	������������>�?�����#

6  Temperature +/- Buttons  
�����@��"���������������������
����

��$�����������������

setting increases.
�����X��"���������������������
����

��$�������������

setting decreases.
���������������������������������
�YZJ*X[YJ*�\]YJ%X^ZJ%_#

7  AUTO Button  
��������������������������������$���������������������
�		�
����������		��
�	����%��	$�=���$����*�����������������������
to set temperature. When FAN is set to AUTO the air condi-
�����������������		����<�
�
���������
�����������������������

temperature. The �
�		������
�	������������+��������#

8  FAN Button  
Fan speed selection

Press the FAN �������#�*�����������

$�����
�����������
�
�
���		�

`

Remote control:

LOW MED HI AUTO

Display 
circulated

������������������������
�		������������������������
�	���������
speed.
'����*+;��
�
������+���$�������������������������������		��
��<�
�
���������
����������������������������������#

9  Louver SWING Button - Vertical  

Remote Controller

20
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Air Flow Direction Adjustment
Press the SWING UP/DOWN button to choose the position of 

   COOL/DRY:

   HEAT:

Caution:

louver.

Note:
When turning the unit on, the remote control will automatically 
return the louver to the previous set swing position. When turn-

prior to closing.  

10  Louver SWING Button - Horizontal  
Press the SWING UP/DOWN button to choose the position of 

   COOL/DRY/HEAT:

      
Caution:

left or right.

Note:
When turning the unit on, the remote control will automatically 
return the louver to the previous set swing position. When turn-

prior to closing.  

11  Timer ON Button  

1. Start the unit and select the desired operating mode.
2. Press the TIMER ON  button to enter the TIMER ON 

3. Every time the TIMER ON button is pressed the length of 

24. 
4. Once the desired length of time is selected for the unit to 

this setting.

BLANK

TIMER ON TIMER OFF TIMER ON-OFF TIMER OFF-ON
0.5h 0.5h 0.5h 0.5h

Cancel TIMER ON setting:
 

button once to cancel the TIMER ON.

will look like this on the remote control display:

Note:
Holding the TIMER ON 

According to the Time setting sequence of TIMER ON or 

12  Timer OFF Button  

1. Start the unit and select the desired operating mode.
2. Press the TIMER OFF  button to enter the TIMER OFF 

3. Every time the TIMER OFF button is pressed the length of 

and 24. 
4. Once the desired length of time is selected for the unit to 

this setting.

BLANK

TIMER ON TIMER OFF TIMER ON-OFF TIMER OFF-ON
0.5h 0.5h 0.5h 0.5h

Cancel TIMER OFF setting:
 

button once to cancel the TIMER OFF.

will look like this on the remote control display:

Note:
Holding the TIMER OFF 

21

the OFF setting 

 the ON setting
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According to the Time setting sequence of TIMER ON or 

13  SLEEP Button  
Sleep mode

 button to enter additional 

 
 button to 

enter the sleep function.

 Sleep Operation Mode

 

SLEEP operation starts SLEEP operation stops

Approx.6hrs

1 hr Rises 2OF

Rises 2OF

Temp.setting Unit stop

In COOL, DRY mode

1 hr

 2. SLEEP mode during HEAT mode 

sleep.

 
SLEEP
operation starts

SLEEP
operation stops

1 hr

1 hr

3 hrs

3 hrs
Rises 3OF

Temp.setting Unit stop

In HEAT mode

Decreases 4OF

Decreases 4OF

 3. In AUTO mode
 The unit operates in corresponding sleep mode adapted 

to the automatically selected operation mode.

 Note:

14  EXTRA FUNCTION Button  
Function: 
A) Refresh air - Feature not available on this series.

B) A-B Yard 

by the contractor.

C) Fan Mode - Is indicated by the  

changing the fan settings.

1. Press the ON/OFF button on the remote control to turn 
the unit on. 
Select the desired operating mode.

Press the EXTRA FUNCTION  button to enter ad-
ditional options. Press this button repeatedly to access 

Healthy 
airflow 
upward

Healthy 
airflow 
downward

Present 
position

CANCEL  button to set the function.

Press the EXTRA FUNCTION  button to enter addi-
tional options. Press this button repeatedly to access the 

 
button to cancel the function. 

Notice: Do not reposition the horizontal louver by hand. 
This may cause the louver to run incorrectly and not 
match the icon displayed on the remote control. If the 

the remote control.

Note:

 mode.

 mode.

G) Fahrenheit/Celsius mode shift on unit and remote -  

FUNCTION  button until either Celsius or Fahrenheit 
is displayed. Press the CONFIRM/CANCEL  button to 
apply the change.

H) 50°F low temperature heating - Feature not available on 
this series.

- Feature not available on this series.

22

rise 2°F above set temperature,after another hour,the

additional six hours and turn off.The final temperature
will be

 and turn off.

.
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Emergency Operation:

tive or lost. 

the settings of temperature and fan speed. It is also not 
possible to operate in timer or dry modes.

Beep

emergency
operation switch

    Room
temperature

Designated
temperature

Timer
mode

Fan
speed

Operation
mode

  Above 73oF

  Below 73oF  73oF

 79oF

No

AUTO

AUTO

COOL

HEAT

No

1. Remove the battery cover

2. Insert 2 AAA batteries as 
illustrated noting battery polarity

3. Reinstall the battery cover 

NOTE:

control to the receiver should 

obstructions.

replaced.

utes and then reinstalling them.

press the reset button.  

Do not block the air inlet 
or outletduring operation

During cooling operation
prevent direct sunlight   
  with curtains or blinds

1. Open the inlet grille by pulling 

Use a vacuum cleaner to remove 

completely.

not attached correctly the unit may 

5. Close the inlet grille.

Once every
two months

EMERGENCY OPERATION and MAINTENANCE

Inserting the Batteries

Emergency Operation

Optimizing Performance

Cleaning the Air Filter

15  HEALTH Button  
Feature not available on this series.

16   
Function: Setting and canceling timer and other functions.

17  LOCK Button  
Used to lock buttons and LCD display

18  LIGHT Button  

19  RESET Button  

remote.

23

be no more than 23 feet with no

Wring excess water out of the cloth 
before wiping down the unit then 
completely remove all traces of 
detergent.

��������"������|	����
in a downward motion.
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Normal
Performance
Inspection

Problem

The system 
does not restart 
immediately

Noise is heard

Mist or steam 

fan speed can’t 
be changed.

Poor cooling

indoor air.

run intermittently at LOW speed regardless of FAN setting.

Cause and Solutions

The unit will wait for 3 minutes before starting if it is powered off or the electricity has been
 disconnected.

Under some circumstances small sounds may be heard.  A swishing or gurgling sound may be caused 
by refrigerant flowing through the piping.  A small crackling sound indicates the casing is expanding or
shrinking from temperature changes, such as during the defrost mode.

Odors
Odors present in the indoor air, such as smoke, varnish, or paint can be circulated by thefan in the unit.  
Eliminate these sources prior to calling for service.

DRY

Poor 
Performance 
Conditions Filter condition should be checked monthly.
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Sequence of Operation
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System Power

Cool Mode

 Overview  

 Indoor Unit  

 Temperature Sensors  

 Communication  

 Outdoor Unit  

The 240 VAC power for the system connects to terminals
1(N), 2(L), and ground of the outdoor unit terminal block. This
terminal block also has terminals to connect power to the
indoor unit.

The voltage readings between terminals 1(N) and ground, and
terminals 2(L) and ground should be 120 VAC. The voltage
reading between terminals 1(N) and 2(L) should be 230 VAC.

One additional connection on the terminal block (3) is for the
communication wire between the indoor and outdoor units.

NOTE: Mis-wiring of these connections may cause improper
operation or damage to system components.

The temperature control range in cooling mode is 60°F - 86°F.
The temperature set by the remote control and the indoor
unit ambient temperature sensor will determine if a call for
cooling is needed. If a call for cooling is justified, the call is
communicated from the indoor unit to the outdoor unit. The
indoor unit louver will open using a stepper motor, and the
indoor fan will operate at the speed last set. The outdoor unit
will determine the position of the EEV and speed (frequency)
of the compressor. There can be a delay of up to 3 minutes
before the outdoor unit fan and compressor start.

The speed of the indoor fan can be controlled manually by
the user or automatically by the system. The speed can be
changed between LOW, MEDIUM, and HIGH. The 
predetermined conditions for automatic control are as follows:
(Tr= room temperature Ts= set temperature)
High Speed: T	�� Ts + 5.4°F
Medium Speed: T����&�*�;�� Tr < Ts + 5.4°F
Low Speed: T	�� Ts + 1.8°F or when the sensor is off.

There will be a 2 second delay when manually controlling the
speed.

The outdoor unit temperature sensors: outdoor ambient,
defrost, suction line, and compressor discharge, used in
conjunction with the indoor temperature sensors (ambient 
and coil),provide information to the outdoor control board
to monitor the system and regulate the frequency of the
compressor, EEV positioning, and outdoor fan speed to
achieve the desired room temperature.

When cooling has been satisfied, the outdoor unit compressor
will turn off, followed by the outdoor fan. The indoor unit
fan will continue to run.

If the system detects a malfunction, it may shut down or
show an error code on the indoor unit display board and/or
outdoor unit main board LED.

To enter the cool mode, point the infrared remote control at
the indoor unit and press the power button, then press the
COOL mode button if not already set to cool mode.

The signals received by the infrared receiver are relayed to
the main board of the indoor unit to turn the system on and
set it to cool mode.

The indoor unit main board will activate the display of the
indoor unit, illuminating the display, indicating the room temperature
and current status of the unit.

The indoor unit main board will signal the louver stepper motor
to open the louver to either a stationary position, or one
of several oscillating modes.

As the louver opens, the indoor unit main board will power up
the indoor fan motor, operating the fan at the speed last set.
The indoor fan motor has a feedback circuit which provides
the indoor unit main board with information for controlling
the speed of the fan motor.

The indoor unit has two sensors that provide temperature
information to the indoor unit main board. The sensors: an
indoor ambient temperature sensor, and pipe temperature
sensor, are used for controlling the system during cool mode.
The resistance values of the sensors will vary with temperature.
The resistance to temperature values can be found
using a temperature / resistance chart specific to the sensor
being checked.

The indoor and outdoor unit main boards communicate via a
digital signal on the wire connected to terminal 3 of each unit.
A splice or break in this wire will cause a communication error.

When a command is received from the remote control, the
indoor unit main board communicates with the outdoor unit
main board via the terminal 3 wire to perform the requested
function.

Upon a request for cooling, the outdoor unit main board applies
power to the outdoor fan motor
and compressor. Depending on system cycling, there may
be up to a 3 minute wait period before the compressor and
outdoor fan start.

WARNING: Do not measure compressor voltages, damage to
the meter may result.

If the ambient room temperature is less than the set temperature,
yet higher than 2°F below the set temperature, the
system will adjust the running frequency of the compressor
automatically according to changes in ambient temperature.
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 Freeze protection function  

Heat Mode

 Overview  

 

 

 Cold Air Proof Operation  

The outdoor unit main board also controls the position of the
EEV (Electronic Expansion Valve)
to regulate the flow of refrigerant to the indoor unit evaporator
coil.

Four temperature sensors located in the outdoor unit provide
temperature information to the outdoor unit main board for
control of the system during cool mode.

The outdoor ambient temperature sensor provides the
temperature of the air drawn into the condenser coil of the
outdoor unit.

The defrost temperature sensor provides the temperature
sensed at the output of the condenser coil.

The suction line temperature sensor provides the temperature
sensed at the incoming suction line pipe.

The compressor discharge sensor provides the temperature
sensed at the discharge pipe of the compressor.

The system will call to terminate cooling when the indoor 
ambienttemperature sensor is equal to or lower than 2°F from 
the room set temperature. The indoor control board will 
communicate to the outdoor control board to de-energize the
compressor. The outdoor fan will run for 60 seconds before
stopping.

The indoor fan motor and louver will continue operating after
cooling has been terminated.

To stop cool mode, press the power button to turn the system
off, or change to another mode.

To prevent freezing of the indoor unit coil during cool mode,
when the compressor operates continuously for 10 seconds
and the temperature of the indoor coil has been below 32°F
for 10 seconds, the compressor will stop, and the error will
be shown. The indoor unit fan will continue to operate. 
When the temperature of the indoor coil rises to 45°F for 
more than 3 minutes the compressor will restart and the
 system will continue functioning.

The temperature control range in heating mode is 60°F - 86°F.
The temperature set by the remote control and the indoor
unit ambient temperature sensor will determine if a call for
heat is needed. If a call for heat is justified, a temperature
compensation adjustment is automatically added to the

operating parameter and the call is communicated from the
indoor unit to the outdoor unit.

The indoor unit louver will open using a stepper motor. The
indoor fan will not operate at this time.

The outdoor unit will shift the 4-way valve to the heat mode
position and determine the position of the EEV and speed
(frequency) of the compressor. There can be adelay of up to 
3 minutes before the outdoor unit fan and compressor start.

(Tr = room temperature Ts = set temperature)
If T	�� Ts, the outdoor unit will operate and the indoor fan
operates in cold air prevention function
If Tr > Ts+, the outdoor unit turns off and the indoor fan 
operates at heat residue sending mode.

If Tr < Ts+, the outdoor unit will restart and the indoor fan
operates in cold air proof mode.
The speed of the indoor fan can be controlled manually by
the user or automatically by the system. The speed can be
changed between HIGH, MEDIUM, and LOW. The 
predetermined conditions for automatic control are as 
follows:
High Speed: Tr < Ts
Medium Speed: T��� T	�� Ts + 4°F
Low Speed: Tr > Ts + 4°F

When the indoor fan is running in automatic mode there
is no delay when the speed switches from high to low. There
 is a 3 minute delay when manually switching speeds from 
HIGH to LOW.

At initial start of heat mode, indoor blower will not be turned
on until indoor coil temperature senses a minimum
temperature. This period usually takes 30 seconds to 3
minutes depending on the outdoor ambient temperature.

4 minutes after the indoor fan starts, the LOW speed will 
change to the set speed.

Residual heat sending: the indoor fan will sitll operate on low
speed for 12 seconds when the conditioner is turned off.

The outdoor unit temperature sensors: outdoor ambient,
defrost, suction line, and compressor discharge, used in
conjunction with the indoor temperature sensors, indoor
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 Defrost
 

 

   Indoor unit

 

 Temperature Sensors  

 Communication  

 Outdoor Unit  

  

 Temperature Sensors  

ambient and tube, provide information to the outdoor control
board to monitor the coil and regulate the frequency of
the compressor, EEV positioning, and outdoor fan speed to
achieve the desired room temperature.

When heating has been satisfied, the outdoor unit compressor
will turn off first and followed by the outdoor fan. The
4-way valve will de-energize 2 minutes after compressor
stops.

The indoor unit fan will continue to run at minimum speed until
indoor coil temperature reaches a minimum temperature.

If the system detects a malfunction, it may shut down or
show an error code on the indoor unit display board and/or
outdoor unit main board LED.

When the system initiates a call for defrost, the indoor fan
motor stops. The indoor unit display will not change. Any
indoor unit malfunctions will be ignored at this time. The system
will cycle through the defrost operation. Any indoor unit
malfunctions will be ignored until the compressor restarts
and has been operating for 30 seconds. At the conclusion of
the defrost cycle, the indoor fan will enter the cold air proof
operation. Heat mode resumes.

To enter the heat mode, point the infrared remote controller
at the indoor unit and press the power button, then press the
HEAT mode button if not already set to heat mode.

The signals received by the infrared receiver are relayed to
the main board of the indoor unit to turn the system on and
set it to heat mode.

The indoor unit main board will activate the display of the
indoor unit, illuminating the display and indicating the room 
temperature and current status of the unit.

The indoor unit main board will signal the louver stepper motor
to open the louver to a stationary position.

The indoor unit main board will power up the indoor fan motor
after the outdoor unit has started and heating of the indoor
coil has taken place (see cold air proof operation). The indoor
fan motor has a feedback circuit which provides the indoor
unit main board with information for controlling the speed of
the fan motor.

The indoor unit has two sensors that provide temperature
information to the indoor unit main board;anindoor ambient t
emperature sensor, and coil temperaturesensor, are used for 
controlling the system during heat mode.

The resistance values of the sensors will vary with temperature.
The resistance to temperature values can be found
using a temperature / resistance chart specific to the sensor
being checked.

The indoor and outdoor unit main boards communicate via a
digital signal on the wire connected to terminal 3 of each unit.
A splice or break in this wire will cause a communication error.

When a command is received from the remote control, the
indoor unit main board communicates with the outdoor unit
main board via the terminal 3 wire to perform the requested
function.

Upon a request for heat, the outdoor unit main board applies
power to the 4-way valve, outdoor fan motor and compressor.
Depending on system cycling, there may be up to a 3
minute wait period before the compressor and outdoor fan
start.

NOTE: Do not measure compressor voltages as damage to the
meter may result.

If the ambient room temperature is above the set temperature,
yet lower than 2°F above the set temperature, the
system will adjust the running frequency of the compressor
automatically according to changes in ambient temperature.

The outdoor unit main board also controls the position of the
EEV (Electronic Expansion Valve)
to regulate the flow of refrigerant to the indoor unit evaporator
coil.

Four temperature sensors located in the outdoor unit provide
temperature information to the outdoor unit main board for
control of the system during heat mode.

The outdoor ambient temperature sensor provides the
temperature of the air drawn into the condenser coil of the
outdoor unit.

The defrost temperature sensor provides the temperature
sensed at the output of the condenser coil.

The suction line temperature sensor provides the temperature
sensed at the incoming suction line pipe.
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 Call to Terminate Heating  

Auto Mode

Dry Mode
 

 Overview  

 Indoor Unit  

 Temperature Sensors  

 Communication  

 Outdoor Unit  

The compressor discharge sensor provides the temperature
sensed at the discharge pipe of the compressor.

The system will call to terminate heating when the indoor
ambient temperature sensor is equal to or higher than 2°F
above the room set temperature. The indoor control board
will communicate to the outdoor control board to de-energize
the compressor. The outdoor fan will run for 60 seconds
before stopping. The 4-way valve will de-energize 2 minutes
after the compressor stops.

To stop heat mode, press the power button to turn the system
�}$��������������������������#

With the system turned on, press the AUTO button on the
remote control. The system will change to the auto mode of
operation.

As the room is cooled or heated, the system will automatically
switch between cool mode, fan mode, and heat mode.
There is a minimum 15 minute operating time between mode
changes.

The temperature control range in Dry mode is 60°F - 86°F.
���
�������
��
���������������|������#

(Tr = room temperature Ts = set temperature)
When Tr > Ts + 4°F, the compressor will turn on and the indoor
fan will operate at the set speed.
'�����
���������
�@��J*$�����������

���
�		���������������
high dry frequency for 10 minutes, then at the HIGH DRY and 
LOW DRY mode for 6 minutes. The indoor fan will operate at
LOW speed. When Tr < Ts, the outdoor unit will stop, and the
indoor fan will stop for 3 minutes, then operate at the LOW 
speed option.

Automatic fan speed:
When Tr >= Ts + 9°F, HIGH speed
'�����
�@��#�J*���������
�@��J*$���>����
����
'�����
�@�^#YJ*���������
�@��#�J*$�&�'�
����
When Tr < Ts + 3.6°F, Light speed
;���`������������������������
�����
����
��������������
controller.

If the outdoor fan is stopped, the indoor fan will pause for 3
minutes.
If the outdoor fan is stopped for more than 3 minutes, and the
compressor is still operating, the system will change to LOW
speed mode.

the indoor unit and press the power button, then press the
DRY mode button if not already set to dry mode.

The signals received by the infrared receiver are relayed to
the main board of the indoor unit to turn the system on and
set it to dry mode.

The indoor unit main board will illuminate the display, 
indicating the room temperature and status.

The indoor unit main board will signal the louver stepper motor
to open the louver to either a stationary position or one
of several oscillating modes.

As the louver opens, the indoor unit main board will power up
the indoor fan motor, operating the fan at the speed last set.
The indoor fan motor has a feedback circuit which provides
the indoor unit main board with information for controlling
the speed of the fan motor.

The indoor unit has two sensors that provide temperature
information to the indoor unit main board.;The sensors: an
indoor ambient temperature sensor and coil temperature
sensor, are used for controlling the system during dry mode.
The resistance values of the sensors will vary with temperature.
The resistance to temperature values can be found
�
������������������!���
�
������������
����|���������
��
��
being checked.

The indoor and outdoor unit main boards communicate via a
digital signal on the wire connected to terminal 3 of each unit.
A splice or break in this wire will cause a communication error.

When a command is received from the remote control, the
indoor unit main board communicates with the outdoor unit
main board via the terminal 3 wire to perform the requested
function.

Upon a request for dry mode, the outdoor unit main board
applies power to the outdoor fan motor
and compressor. Depending on system cycling, there may
be up to a 3 minute wait period before the compressor and
outdoor fan start.)

WARNING: Do not measure compressor voltages, damage to
the meter may result.

The outdoor unit main board also controls the position of the
����\�	��������������
������	"�_��������	����������
����
refrigerant to the indoor unit evaporator coil.
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 Temperature Sensors  

Defrost Operation

Protection Functions

 1. TTC high temperature protection  

Abnormal stop

Decreasing the frequency rapidly (1HZ/1second)

230°F

212°F

209°F

199°F

194°F

Decreasing the frequency slowly (1HZ/10 seconds)

The frequency doesn’t change

Increasing the frequency (1HZ/10 seconds)

Increasing the frequency (1HZ/1second)

 2. Overheating protection for indoor unit  

Four temperature sensors located in the outdoor unit provide
temperature information to the outdoor unit main board for
control of the system during dry mode.

The outdoor ambient temperature sensor provides the
temperature of the air drawn into the condenser coil of the
outdoor unit.

The defrost temperature sensor provides the temperature
sensed at the output of the condenser coil.

The suction line temperature sensor provides the temperature
sensed at the incoming suction line pipe.

The compressor discharge sensor provides the temperature
sensed at the discharge pipe of the compressor.

To stop dry mode, press the power button to turn the system
�}$��������������������������#

Defrost cycle will initiate if any of three conditions are met.

Te = Defrost temperature sensor
Tao = Outdoor ambient temperature sensor
Tes = Condensation point temperature

]_���
����G^J*$����������G^J*
G_��J*�����
���G^J*$������������

^_���
����J*�����������J*

Tes = C X Tao-a
������^GJ*$�%���#Z[
Tao > or = 32°F, C = .06
a = 6

The minimum time interval between defrost cycles is 45
minutes.

When the defrost cycle begins, the following conditions take
place:

1. The compressor will stop for 1 minute
2. The outdoor fan will continue to operate at high speed.
3. After 50 seconds, the 4-way valve will shift to the cool
mode position.
4. 5 seconds later the outdoor fan will stop.
5. After 1 minute, the compressor will start.

The outdoor unit will now defrost.
The defrost cycle runs continuously for approximately 10
minutes.

The system will exit the defrost cycle if any of the following
conditions are met:

]#�����������
�����������
������������������"����J*�����[Z

seconds.
2. The condenser maintains a temperature above 54°F for 5
seconds.

Upon exiting the defrost cycle, the following conditions will
take place:

1. The compressor will stop.
2. The outdoor fan will operate at high speed.
3. 50 seconds later the 4-way valve will shift to the heat mode
position.
4. 60 seconds later the compressor will start.

The system resumes normal operation.

The compressor discharge pipe sensor (exhaust temp)
senses the temperature of the refrigerant exiting the compressor.
The temperature received from the sensorby the control circuitry 
will cause the compressor frequency to increase or decrease.
 (see chart below). If a temperature of >= 230°F is sensed for 20 
seconds, an exhaust overheating protection error code will be 
indicated at the outdoor unit.

The indoor tube sensor senses the temperature of the indoor
coil.
If the temperature sensed is greater than 133°F, the compressor
frequency will decrease to prevent overheating of
the coil.
If Tc >= 133°F for more than 10 seconds, the compressor will
stop and an error code will be indicated at the outdoor unit.
�������������

����
��}�����^�������
���������]][J*$�����������

��
will restart.
�������������������
��
����
�	�
��������]][J*$���������������
function is canceled.

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


SEQUENCE of OPERATION PAGE 31

EN
G

LIS
H

59°F // ice_temp_3+5

46°F // ice_temp_3+2

43°F

Decreasing slowly

Decreasing rapidly ice_temp_1

Stop

Keeping the frequency

Increasing slowly

32°F

37°F

41°F

43°F

48°F

 
          TC                          The compressor stops                 Fgh_t1  65  
Fgh_t1 2                                           
Fgh_t2 2                             N  Decreasing the frequency rapidly     Fgh_t2  59  
                                      P  Decreasing the frequency slowly      Fgh_t3   55  
Fgh_t3 2                                                    
Fgh_t4—2                             Q  Prohibiting increasing the frequency  Fgh_t4   51  
                                      R  Increasing slowly                   Fgh_t5   47  
Fgh_t5—2                                 
 
Normal 
 
   N Decreasing at the speed of 1HZ/1 second 
     P Decreasing at the speed of 1Hz/10 seconds 
     Q Continue to keep the last-time instruction cycle 
     R Increasing at the speed of 1Hz/10seconds 

149°F

138°F
131°F

124°F

117°F

 3. Compressor Overcurrent Protection  

Model
Over 

current 
Point

Decline 
Speed 

Current 1

Decline 
Speed 

Current 2

Decline 
Speed 

Current 3

09K ~11A ~8.5A ~8A ~7A

12K ~13A ~10A ~9.5A ~8.5A

18K ~15A ~12A ~11.5A ~10.5A

24K ~17A ~13.5A ~13A ~12A

 4. Indoor Coil Freeze Protection  

If the current draw of the compressor at start-up is greater
than the overcurrent point listed on the chart below for
 approximately 3 seconds, the compressor will stop and a code
will be indicated at the outdoor unit. After 3 minutes the
compressor will try to restart. If the overcurrent condition
occurs 3 times in 20 minutes, the system will lock-out and a
code will be indicated at the outdoor unit. It will be necessary
to remove power to the system to reset the lock-out condition.

The frequency of the compressor may change depending on
the current draw at start-up. Refer to the chart and current/
Hz table shown below.
Greater than current 1: Decreases 1Hz/second
Greater than current 2: Decreases 0.1Hz/second
Greater than current 3: No change

The temperature sensed by the indoor unit coil sensor is
used to determine compressor operational frequency.

Tpg_indoor: indoor unit pipe sensor temperature
When Tpg_indoor < Tpg1, the frequency of the compressor
decreases at the rate of 1HZ / 1 second.
When Tpg_indoor < Tpg2, the frequency of the compressor
decreases at the rate of 10HZ / 10 seconds.
When Tpg_indoor begins to rise again, and T��G���Tpg_indoor
��Tpg3, the frequency of the compressor does not change.
When Tpg3 < Tpg_indoor <Tpg4, the frequency of the compressor
increases at the rate of 1HZ / 10 seconds.
Example: if T������������^GJ*�
�
����
�for 2 minutes, the
outdoor unit will stop and indicate an underload malfunction
code at the outdoor unit. The compressor stops for a minimum
of 3 minutes. When Tpg_indoor >Tpg4, the compressor
will restart.
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Installation
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Step 1 - Preparation

Required Tools for Installation Procedure for Selecting the Location

detector

Note:

place.

Clearances of Indoor and Outdoor Units and Refrigerant scale

F

A

C

E

D

Floor xing dimensions of the outdoor unit

Fixing of outdoor unit
Fix the unit to concrete or block with bolts
(10mm) securely.
When tting the unit to wall surface, roof or
rooftop, x the unit securely in consideration
of earthquake and strong wind.
If vibration may affect the house, x the unit
by attaching a vibration-proof mat.

The marks from to
in the gure are the

name of the parts.
The distance between
the indoor unit and the
oor should be more

than 6 feet.

The models adopt HFC free refrigerant R410A

more than 4in.

more than 4in.

more than 4in.

more than 4in. more than 4in.

more than 24in.

more than 6in.

A
G

Arrangement of piping
directions

Rear left
Left Rear

right

Right

Below

G

Attention must be paid to
the pitch of drain hose

Z

Dimensions(inches)
Model

 (Unit: inch)

5 1/2”

5 1/8” 24 3/4” 5 1/8” 14”

5 1/16” 26” 5 1/16” 15 3/4”

5 1/2”19 5/8” 10 1/16”1U09TE1VHA
1U12TE1VHA

1U18TE2VHA

1U24TE2VHA

21

1 x2

34

To avoid electrical interference,
 maintain at least 10 feet of clearance 
from the unit and control cable to 
televisions and radios.

ma������}������������
ture.

Outdoor sections cannot be stacked.
If installing on a roof, install guard rails or 
fencing per local code.

Flaring tool suitable for R410-A

of

be paid to
the pitch of drain hose

(Unit: i

Z

Attention 

G

pipingf fg
directions

Rear left
RearLeft
right

Right

Below

mustt 
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2.1
 Step 2.1  

Using a stud sensor, locate and mark the stud positions in the 
wall where the indoor unit is to be mounted. 

2.2
 Step 2.2  

Place the mounting plate on the wall in the desired location 
taking into account the minimum clearances necessary for 
proper operation.

Using a level, verify the mounting plate is horizontal and mark 
the screw locations.

2.3
 Step 2.3  

Screw the mounting plate to the wall.

The piping for the indoor unit may be routed to the unit from 
one of several directions. Left, Left Rear, Right, Right Rear, or 
Below (Illustration 1).

2.4
 Step 2.4  

Knockouts are provided on the case for Left, Right, and Right 
Below.

Drilling the hole through the wall for left rear or right rear 
installation

2.5
 Step 2.5A & 2.5B  

Measure and mark the location where the piping hole is to be 
drilled.

2.6
 Step 2.6  

Drill the piping hole using a hole saw of the correct diameter.
Angle the drill with a downward pitch to the outside wall so 
that the outside hole will be ¼” lower than the inside hole, 
giving the hole the proper angle for condensate drainage.

2.7
 Step 2.7  

��
��		��������������	����"������������������	�����������������
inside wall. 
;���`�������"�������������������������|����������|��
properly behind the wall unit housing.

2.8
 Step 2.8A & 2.8B  

Bundle the refrigerant piping, drain piping and wiring with 
tape and pass the bundle through the piping hole.
;���`�'��������	����������
������	�$�	��"��
��������	������
available in the indoor unit to make the connections to the 
terminal block. 

Step 2.1

Step 2.3

Step 2.2

Step 2.4

Step 2.5B

Step 2.7

Step 2.8B

Step 2.5A

Step 2.6

Step 2.8A

Illustration 1

Piping Exit Options

Rear left
Left Rear

right

Right

Below

Step 2 - Installation of the Indoor Unit

Attaching the Mounting Plate to the Wall  

35
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Illustration 2

Illustration 3

2.9
 Step 2.9  

With the top of the indoor unit closer to the wall, hang the 
indoor unit on the upper hooks of the mounting plate. Slide 
the unit slightly side to side to verify proper placement of the 
indoor unit on the mounting plate. Rotate the lower portion 
of the indoor unit to the mounting plate, and lower the unit 
onto the lower hooks of the mounting plate. (Illustration 2) 
Verify the unit is secure.

2.10
 Step - 2.10  

Slightly raise the entire unit vertically, pull the lower portion 

the upper hooks of the wall plate.

Step 2.9 Step 2.10

Step 2.11A

Step 2.12

Step 2.13B

Step 2.11B

Step 2.13A

mounting plate

Outdoor unit

3
2

Power
Wiring

1
)

(N
)

(L
)

(C
3

2
1

)
(N

)
(L

)
(C

Indoor unit

wire

Control Wiring

3.1
 Step - 3.1  

If attaching the supplied drain elbow to the outdoor unit, 
do so prior to attaching the refrigerant lines and wiring. 

Step 3.2Step 3.1

Mounting the Indoor Unit Onto the Wall Plate

Electrical Connections for the Indoor Unit

2.11
 Step - 2.11A & 2.11B  

To make the electrical connections for the indoor unit, two 
cover plates must be removed. Raise the front cover to 
access the screws to remove these covers.

2.13
 Step - 2.13  

Access the four conductor cable through the cover plate 
opening and make the wiring connections noting the wire 
color used on each terminal. The color of each wire must 
match the same positions on the terminal block of the 
outdoor unit. (Illustration 3)
 
Failure to wire the system correctly may lead to improper 
operation or component damage.

2.14
 Step - 2.14A & 2.14B  

After the terminal block wiring is completed, replace both 
cover plates.

Step 3 - Installation of the Outdoor Unit

Attaching Drain Elbow to Outdoor Unit

3.2
 Step - 3.2  

Remove the cover plate of the outdoor unit to expose the 
terminal block connections.

Electrical Connections for the Outdoor Unit

36
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Step 4.2Step 4.1

Step 4.3

Table 1

Step 3.3 Step 3.4

Half union Flare nut

Torque wrenchSpanner

Forced fastening without careful centering may
damage the threads and cause a leakage of gas.

Liquid side6.35mm(1/4") 18N.m/13.3Ft.lbs

Liquid/Gas side9.52mm(3/8") 42 N.m/30.1Ft.lbs

Gas side 12.7mm(1/2") 55N.m/40.6Ft.lbs

Gas side 15.88mm(5/8") 60 N.m/44.3Ft.lbs

Outdoor unit

Indoor unit

A

B

Outdoor unit

Indoor unitA

B

A

B

Outdoor unit

Indoor unit

Oil trap

CAUTION

Max. Elevation: A Max
= 33ft / 10m (09k / 12k)
= 50ft / 15m (18k / 24k)
In case the height of A is more than
15ft / 5m, an oil trap should be
installed every 16-23ft /5-7m
Max. Length: B Max
=50ft/15m(Advanced 9k/12k)
=66ft/20m(Tempo 9k/12k)
=83ft/25m(18k/24k)

Illustration 4

Step 4 - Interconnecting the Indoor and Outdoor Units

Piping

The standard lineset length is 25ft. If the installation length is 
oz /ft. for the 9K, 

12K, 18K, and 24K model. (Illustr ation 4)

to
chart.

4.1
 Step - 4.1  

Refrigerant piping connections for the mini-split system are 

use caution to prevent dirt or debris from entering the tubing. 
Remember to place the nut on the pipe before creating the 

4.2
 Step - 4.2  

To join the line set to the service valve, directly align the piping         
to

may result in a leaking     
connection.   

2.17
 Step - 4.3  

Two wrenches   are required to
standard wrench, and one torque wrench. See Table 1 for the 

*See Steps  2.11 -  2.13  & 3.2 - 3.4 for connecting the 
electrical.

3.3
 Step - 3.3  

Connect the wiring for both the power source and indoor 
wiring.
Wire the system according to applicable national / local 
codes.
Verify that the wiring connections for the indoor unit match 
wire for wire.
(1-1, 2-2, 3-3, Gnd-Gnd). Failure to wire the system correctly 
may lead to improper operation or component damage.

3.4
 Step - 3.4  

Replace the cover plate.

37
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%��$�����$�����$�������������������������������������������
service valves.
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leaks. Explosive conditions may occur. Use a leak test solution 
or other approved methods for leak testing. Failure to follow 
recommended safe leak test procedures could result In death 

Use only dry nitrogen with a pressure regulator for 
pressurizing unit. Do not use acetylene, oxygen or 
compressed air or mixtures containing them for pressure 
testing. Do not use mixtures of a hydrogen containing 
refrigerant and air above atmospheric pressure for pressure 

an explosion. Refrigerant used as a trace gas should only be 
mixed with dry nit rogen for pressurizing units. Failure to
follow these recommendations could result in death or 

5.1
 Step - 5.1  

Using a tank of nitrogen with attached regulator, charge the 
system with 150 PSIG of dry nitrogen. Use adapter AD-87 

If a leak is detected, repair and recheck. If no leaks are 
detected, proceed to evacuate the system.    

Step 5.1

Step 5.3

Step 5.2

Step 5.4A

Step 5.5A

Step 5.6

Step 5.4B

Step 5.5B

Illustration 5

Leak Test

System Evacuation

Step 5 - Leak Test and Evacuation 

5.2
 Step - 5.2  

Attach a manifold gauge, micron gauge, and vacuum pump 

(Illustration 5)

Evacuate the system to 350 microns.
Close the vacuum pump valve and check the micron 
gauge. If the gauge rises above 500 microns in 60 seconds, 
evacuation is incomplete or there is a leak in the system. If 
the gauge does not rise above 500 microns in 60 seconds, 
evacuation is complete.

5.3
 Step - 5.3  

Remove the adapter and hose connection from the suction 
line port, and replace the cap.

5.4
 Step - 5.4A & 5.4B  

Remove the cap from the liquid line valve. Using the hex 
wrench, open the valve, then replace and tighten the cap. 

5.5
 Step - 5.5A & 5.5B  

Remove the cap from the suction line valve. Using the hex 
wrench, open the valve, then replace and tighten the cap.

5.6
 Step - 5.6  

Wrap the lineset, drain line, and wiring starting at the bottom 
of the bundle with an overlap type wrap, concluding at the 

38
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It becomes
high midway.

The gap with the
ground is too small

There is the bad
smell from a sewer

It waves.The end is imm-
ersed in water.

Less than
5cm

piping hole. Use a sealant to seal the piping hole opening 
to prevent weather elements from entering the building. 
(Illustration 6)    

Verify the condensate drain line has a constant pitch 

resulting in the failure of the condensate to exit the piping. 

Step 6 - Charging
See Steps 5.2 - 5.5 for evacuating the system prior to 
charging. The standard lineset length is 25ft. If the installation 

for the 9K, 12K, 18K, and 24K model. (Step 4 - Illustration 4)
Please kindly explain to our customers how to operate 
through the instruction manual.

by the Kyoto Protocol. Do not vent into the atmosphere. 
Refrigerant type: R410A
GWP* value: 1975
GWP = global warming potential

label supplied with the product.

product charging port (e.g. onto the inside of the stop valve 
cover).

Kyoto Protocol
B - factory refrigerant charge of the product: see unit name 

plate

D - total refrigerant charge
E - outdoor unit
F - refrigerant cylinder and manifold for charging

Refrigerant Charge Label

System Test

Check Items for Test Run

1

1+2= oz

R410A
2 oz2=

1=
B

C

D

F E

oz

A
Contains fluorinated greenhouse gases
covered by the Kyoto Protocol

Put check mark    in boxes
 No gas leak from linesets?
 Are the linesets insulated properly?
 
inserted to the terminal block?

 

 Is condensate draining correctly?
 Is the ground wire securely connected? Is the indoor unit 

 Is power source voltage correct according to local code?
 Is there any noise?
 Is the lamp normally lighting?
 Are cooling and heating (when in heat pump) performing 
normally?

 Is the operation of room temperature sensor normal?

39
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� Using the OPERATING INSTRUCTIONS, explain to the user   how to use the system (the remote controller, removing 
for 

operation, etc.) 
� Recommend that the user read the OPERATING INSTRUCTIONS carefully.

Section 7 - Explaining Operation to the End User

Section 8 - System

System 09TE 12TE 18TE 24TE
Outdoor 1U09TE1VHA 1U12TE1VHA 1U18TE2VHA 1U24TE2VHA
Indoor AW09TE1VHA AW12TE1VHA AW18TE2VHA AW24TE2VHA

Rated Capacity Btu/hr 9,000 12,000 18,000 24,000

Capacity Range Btu/hr 3,800~12,000 4,100~12,500 5,000~19,000 6,500~26,000

Rated Power Input W 810 1,200 1,650 2,150

SEER 16 16 16 16

EER 11.0 11.0 10.0 10.0

Moisture Removal Pt./h 2.50 3.40 4.20 5.90

Rated Heating Capacity 47°F Btu/hr 10,000 12,000 19,000 26,000

Heating Capacity Range Btu/hr 4,100~12,000 4,500~16,000 5,400~22,000 6,800~28,000

Rated Power Input W 850 1,000 1,700 2,400

HSPF 9.0 9.0 9.0 9.0

Rated Heating Capacity 17°F Btu/hr 5,600 7,800 11,200 16,600

Max. Heating Capacity 17°F Btu/hr 8,200 10,000 15,500 19,300

Heating Capacity 5°F Btu/hr 6,600 8,000 12,400 15,500

Heating Capacity -4°F Btu/hr 5,100 6,200 9,500 12,900

Cooling °F(°C) 14°F~115°F(-10~46 ) 14°F~115°F(-10~46 ) 0°F~115°F(-18~46 ) 0°F~115°F(-18~46 )

Heating °F(°C) -4°F~75°F -20-24 -4°F~75°F -20-24 -4°F~75°F -20-24 -4°F~75°F -20-24

Power Supply Voltage, Cycle, Phase V/Hz/- 115/60/1 115/60/1 208-230/60/1 208-230/60/1

Compressor Type

Maximum Fuse Size A 20 20 20 25

Minimum Circuit Amp A 18 18 17 19

Outdoor Fan Speed RPM 850 850 800 800

DC Inverter Driven Rotary

Model Name

Cooling

Operating
Range

Heating

Outdoor Noise Level dB 47 50 56 53

Dimension: Height in (mm) 21 1/4(540) 21 1/4(540) 27 7/16 (697) 30 (762)

 Dimension: Width in (mm) 30 11/16(780) 30 11/16(780) 35 (890) 36 3/16 (920)

Dimension: Depth in (mm) 9 5/8(245) 9 5/8(245) 13 7/8 (353) 15 1/8 (385)

Weight (Ship/Net)- lbs (kg) 66.2/58.4(30/26.5) 71.7/63.9(32.5/29) 105.8/97.0(48.0/44.0) 121.3/112.5(55.0/51.0)

Fan Speed Stages 5 + Auto 5 + Auto 5 + Auto 5 + Auto

Airflow
(Turbo/High/Med/Low/Quiet) CFM 305/295/280/265/240 310/300/287/275/245 545/530/505/475/460 665/650/610/570/555

Motor Speed
(Turbo/High/Med/Low/Quiet) RPM 1150/1050/950/850/750 1200/1100/1000/900/800 1150/1100/1000/900/850 1250/1200/1050/900/850

Indoor Sound Level dB
(Turbo/High/Med/Low/Quiet) 39-23 39-23 45-33 47-34

Dimension: Height in (mm) 11 7/16(290) 11 7/16(290) 12 1/2(318) 13 3/16(335)

 Dimension: Width in (mm) 34(864) 34(864) 39 11/16(1008) 44 5/16(1125)

Dimension: Depth in (mm) 7 7/8(200) 7 7/8(200) 8 7/8(225) 9 7/16(240)

Weight (Ship/Net)- lbs (kg) 24.7/19.9(11.2/9.0) 24.7/19.9(11.2/9.0) 33.1/26.5(15.0/12.0) 38.6/30.9(17.5/14.0)

Connections Flare Flare Flare Flare

Liquid O.D. in 1/4 1/4 1/4 1/4

Suction O.D. in 3/8 3/8 1/2 1/2

Factory Charge Oz 26.5 35.3 40.6 67.0

Maximum Line Length Ft / m 66/20 66/20 83/25 83/25

Maximum Height Ft / m 33/10 33/10 50/15 50/15

Refrigerat
Lines

Outdoor Unit

Indoor Unit

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


INSTALLATION PAGE 41

EN
G

LIS
H

Section 9 - Seacoast Application

ODU

ODU

Sea breeze

Sea

ODU

Sea breeze

Sea

ODU

Sea breeze

Sea

Protection walls

ODU
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 Indoor Unit Display  
Error codes will be display on the indoor unit in place of the set temperature.

 Code Indication 

Fault Description 

Indoor Display panel code 
indication Outdoor 

(LED1 
flash 

times) 
Other 

display 

   Only For 498 and 
498A display  

(Red/Green Time Run  
 ,) 

Indoor and 
Outdoor 

E7  15 
Communication fault between indoor 
and outdoor units 

 
Indoor 
Malfunction 

E1  -- Room temperature sensor failure  
E2  -- Heat-exchange sensor failure  
E4  -- Indoor EEPROM error 
E14  -- Indoor fan motor malfunction 

 
 
Outdoor 
Malfunction 

F12  1 Outdoor  EEPROM error 
F1  2 The protection of IPM 

F22  3 
Overcurrent  protection of  AC 
electricity  for  the outdoor model 

F3  4 
Communication fault between the IPM 
and outdoor PCB 

F19  6 Power voltage is too high or low 

F4  8 
Overheat protection for Discharge 
temperature 

F21  10 Defrost temperature sensor failure 
F7  11 Suction temperature sensor failure 
F6  12 Ambient temperature sensor failure 

F25  13 Discharge temperature sensor failure 

F11  18 
deviate from the normal  for the 
compressor 

F28  19 Loop  of  the station detect error 

F2  24 Overcurrent of the compressor 

F23  25 
Overcurrent protection for single-phase 
of the compressor 
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Indoor AC Fan Motor Malfunction

Indoor Display

 E14  
This is caused by an indoor motor or indoor PCB fault

Spare Parts:
Indoor PCB
Indoor motorChange indoor PCB and 

check if proper operation is 
restored

Fault corrected, resume 
system operation 

Indoor motor is faulty, 
change indoor motor

No

Yes
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Outdoor DC Fan Motor Fault

Outdoor Display

 LED1 Flashes 9 Times  
This is caused by an outdoor motor or outdoor PCB fault

Spare Parts:
Outdoor PCB
Outdoor motorwhether the outdoor motor plug 

connection is secure

Restore power to the unit  and turn 
system on in Cool mode.

Does the fan motor operate?

Measure for a voltage of 0-5V 
between pins 3 and 6

Outdoor motor fault

Outdoor PCB fault

Re-seat the plug

1.Measure for an approx. 
voltage of 310V between 
pins 1 and 3 of the motor 
connector on the PCB 

2. Measure for an approx. 
voltage of 15VDC between 
pins 3 and 4 of the motor 
connector on the PCB

3. Measure for an approx. 
voltage of 0-6V between 
pins 3 and 5 of the 
connector on the PCB

No

No

Yes

Yes

Yes

Yes

No

No

6           5 
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IPM Protection

Outdoor Display

 LED1 Flashes 2 Times  
���������
������$��	��
����
��������������������
�
����
���

�����
������	�
��������	������
$���������	������
���
module

Spare Parts:
��
�������	�
������������

����������������#
�
�������������
�	������������

����������

���
����
 

������
�������	���
����	��$�
���	������������	�

����	������
�
�
  %����������������
refrigerant charge

����������

���
����
������		�$�����
��	��������
�������������������������
�

�����������������������������#

;�

?�


?�


?�


?�


Over-current of the Compressor

Outdoor Display

 LED1 Flashes 3 or 24 or 25 Times  

Spare Parts:
��
�������	�
������������

����������

���
����
�
�����		�$�������	��������
�����
��������������������
����������

��������������������#

%�������������
���
���	�

����������������#
�
�������������
�	������������

����������

���
����
 

�
�������
���
���	��
"�	����������	 

%���������������������
charge

������
�������	���
�
���	��$����	����������
���

module

?�
 ?�


?�


;�

;�
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�!
�	�

����������"������
�#

���$%�������������$	�

Outdoor Display

 LED1 Flash 4 Times  

Spare Parts:
��
�������	�
���������%�]_�%����������	��
������>�&��%���������>�&����'����������

���������%��������������	�
�����
����������������

G_�%�����������¡�;�
���
����
�����������������%��������������	�
�
for secure connections

+�����������������
�
����� 

���	����������
�������	�

]#����
�����������������#�"�	�����
�����>%����
�������
�]�����G����
��������	����
������������
G#����
�����������������#�"�	�����
���]��>%����
�������
�G�����^����
��������	����
������������

��X
������������������


���	�����������������%�

?�


?�


;�

;�
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$�#
�������������'�(!����������#

Outdoor Display

 LED1 Flashes 6 Times  

Spare Parts:
��
�������	�

����������������#
�
�����������

�������������
�����		� 

������
���
���	���
���
���	�#

���	������
�������	�

���	������
�������	�

%�����������¡�;��������	
��������
��
���
���	�����������������
�%�#�
�
�����"�	������^�Z������]�Z� 

��������������"�	���������������	
�
&]�¡�&G��������������������

%���������
���
�����

;�

;�

;�

?�


?�


?�


Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


ERROR CODES & PROBLEM SOLVINGPAGE 50

EN
G

LI
S

H

Overheat Protection for Discharge Temperature

Outdoor Display

 LED1 Flashes 8 Times  

Spare Parts:
���������%�
�����
��
��
��

����������������#�%���������
�����
���������������������
������

��#�

������
���
���	���
���
���	�#

�������
�	�

���������������
%�����������������������

�������������%���
����	��$����	����
�����%�

>��
�����������������
�������G^Z*�
����	������������
������

���
����
��� 

%����������
�������
��
���
��
�
�����#��
����������� 

����
��
����
����	��$�
���	��������
��
��

;�

;�

;�

?�


?�


?�


	�

����������"������
�#

���������������������)����

Indoor Display Outdoor Display

 E7   LED1 Flashes 15 Times  

Spare Parts:
��������%�
���������%�
��
�������	�

%�����������
���������
��������
indoor and outdoor units

]#�%��������������
������
����������
�����
�����	��
fastened
G#�%�����
�����������&;�
���
�
are reverse connected

%������������������%��&�>

;�

?�


LED LED 1 LED 2 Solution
ON/OFF OFF ON ���������%�����	�

ON/OFF ON ON
���
��
����
���������������%�������������%�����	�#�%������
���������|�
�	�$����
��		���
�	"��$�������������������#

ON/OFF OFF OFF
���
��
����
���������������%�������
�������	�����	�#�
%���������������|�
�	�$����
��		���
�	"���������������������#
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Loss of Synchronism Detection

Outdoor Display

 LED1 Flashes 18 or 19 Times  

Spare Parts:
%�����

��
��
�������	�

]#�����������

���
�������
�
incorrect or has bad connections
G#�����������

����
��������

����������������#
>��
�����������

���
���� 

����������

���
����
$�����
����
���
#�
&�>]�����������������%��
����
��	�������
][!]������
������]=������

������
�������	���
����	��$�
���	����������
�������	�

����������

����
����	��$
���	��������������

��

?�


?�


����	���������


;�

Indoor Unit Overload in Heating Mode

Outdoor Display

 LED1 Flashes 18 or 19 Times  

Spare Parts:
������������
��
��
��������%�
�����������

������������
����|������


]#����������
��
����
����	��
G#�������������%���
����	��

%	������������|	���

%���������
�
����������������
charge.
�
�����"������������������� 

�
�������	���������������������������������
��
������������������������������������

�
����������������|	��������� 

;�

;�

?�


?�


?�
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Checking System Components

Checking Outdoor Unit Components
 Checking the DC Fan Motor  

Red Test Lead

Black
Test
Lead

Red --- Black White Yellow Blue

Red --- 3.10 Meg 3.05 Meg 3.28 Meg Charges to

--- --- --- --- ---

Black 43.85K 145.1K Charges to

White 189.0K Charges to

Yellow Charges to

Blue

 Checking the EEV Stepper Motor  

White Yellow Orange Blue Red Grey

White --- 92.6Ohm --- 47.0 Ohm ---

Yellow --- 93.1 Ohm--- 47.0 Ohm

Orange 46.5 Ohm ---

Blue 46.8 Ohm

Red ---

Grey

 Checking the PFC Reactor  

 

 Checking the Outdoor Unit Sensors  

 Checking the Reversing Valve Coil  

NOTE: Component resistance readings shown in this section
��������������������	�#�+����	���
�
������"�	��
�������}��
based on model being tested.

Testing of the following components requires the use of an
ohmmeter and temperature probe. (Temperature probe is
used during sensor testing only).

NOTE: When using the test probes, probe the back or side
contacts of the plug to obtain the reading. Do not try to
probe the connector end of the plug as this may damage the
contacts of the plug.

NOTE: Use respective temperature / sensor chart for sensor
type being tested.

Compressor discharge sensor
Suction sensor
Tube sensor (defrost temperature)
Ambient sensor

Step 1
Disconnect the sensor plug from the control board for this
test. Failure to do so may provide inaccurate readings.

Step 2
Using a temperature probe, determine the temperature of
the sensor being tested.

Step 3
Using an ohmmeter, check the resistance value of the sensor.

Step 4
Referring to the temperature / resistance table for the sensor
being checked, verify the resistance value corresponds to the
temperature checked in step 2.
Replace the sensor if the reading is open, shorted, or outside
����
����|������
��������������������!���
�
���������	�#

Step 5
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect the reversing valve plug from the control
board connector for this test. Failure to do so may provide
inaccurate readings.

Step 2
Using an ohmmeter, check the resistance value of the coil.
The resistance value of the coil is 2.08K Ohms. Replace
the valve coil if the reading is open, shorted, or a value


����|����	����}�����������G#Z[¢����
#

Step 3
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect the DC Fan Motor plug from the control board
connector for this test. Failure to do so may provide
inaccurate readings.

Step 2
Refer to the chart shown below for plug pin combinations and
resistance values.
Note: Test is polarity sensitive, adhere to probe placement as
shown in chart.

Step 3
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect the EEV Stepper Motor plug from the control
board connector for this test. Failure to do so may provide
inaccurate readings.

Step 2
Refer to the chart shown below for plug pin combinations and
resistance values.

Step 3
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect wires from terminals LI and LO of the power
module board.

Step 2
Using an Ohmmeter, check the resistance value of the PFC
Reactor. The resistance value of the coil is less than 1 Ohm.
���������
�
������"�	�����}��
���������
�"�	��$�"���������
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 Checking the Compressor Windings  

 

 Checking the Up/Down Stepper Motor  

 Checking the Left Stepper Motor  
Checking Indoor Unit Components

 Checking the Indoor Unit Sensors  

wiring and connections to the PFC Reactor as well as the PFC
Reactor itself. Repair or replace as necessary.

Step 3
Reconnect the wiring to the module board at the conclusion
of the test.

Step 1
Disconnect the Socket Protect plug from the control
board connector for this test. Failure to do so may provide
inaccurate readings.

Step 2
Using an ohmmeter, check the resistance value of the Socket
Protect component. The resistance reading should be 0
Ohms. If it is not, replace the component.

Step 3
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect wiring from terminals U (black wire), V (white
wire), and W (red wire) of the power module board.

Step 2
Using an ohmmeter, check the resistance value of the
compressor windings. Measure between wires U (black wire)
and V (white wire), U (black wire) and W (red wire), and V
(white wire), and W (red wire).
The resistance value of the windings should be balanced
(equal). If the resistance values are not equal, verify the
wiring and connections to the compressor as well as the
compressor itself. Repair or replace as needed.

Step 3
Reconnect the wiring to the module board at the conclusion
of the test.

NOTE: Component resistance readings shown in this section
are for reference only. Actual resistance values ma����}��
based on model being tested.

Testing of the following components requires the use of an
ohmmeter and temperature probe (Temperature probe is
used during sensor testing only).

NOTE: When using the test probes, probe the back or side
contacts of the plug to obtain the reading. Do not try to
probe the connector end of the plug as this may damage the
contacts of the plug.

NOTE: Use respective temperature / sensor chart for sensor

type being tested.

Coil sensor
Ambient sensor

Step 1
Disconnect the sensor plug from the control board for this
test. Failure to do so may provide inaccurate readings.

Step 2
Using a temperature probe, determine the temperature of
the sensor being tested.

Step 3
Using an ohmmeter, check the resistance value of the sensor.

Step 4
Referring to the temperature / resistance table for the sensor
being checked, verify the resistance value corresponds to the
temperature checked in Step 2.
Replace the sensor if the reading is open, shorted, or outside
����
����|������
�������������rature / resistance table.

Step 5
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect the Up/Down Stepper Motor plug from the
control board connector for this test. Failure to do so may
provide inaccurate readings.

Step 2
Refer to the chart shown below for plug pin combinations and
resistance values.

Step 3
Re-seat the plug on the connector at the conclusion of the
test.

Step 1
Disconnect the Left Stepper Motor plug from the control
board connector for this test. Failure to do so may provide
inaccurate readings.

Step 2
Refer to the chart shown below for plug pin combinations and
resistance values.
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��� ������ ?�		�
 Pink �	�� £���
��� ]�^#Z���� ][�#����� ][�#����� ]�]#����� ---

������ ^[]#Y���� ^��#����� ^[^#^���� ��#Z����
?�		�
 ^�^#����� ^��#����� ---

Pink ^��#[���� �Y#[����

�	�� ---

£���

Step 3
��X
���������	�������������������������������	�
�����������
test.

 	!
����(��!
��������*	�"���%����  
Step 1
>�
������������>%�*����������	������������������	�������
�����������������
���
�#�*��	����������
���������"����
inaccurate readings.

Step 2
�������������������
��
����	�
������	������������������
�����
resistance values.
;���`���
���
���	������
��
���"�$������������������	���������
�

��
����������#�

������
��&���

�	���
��
�
Lead

Pink ¤ ¤ �	��� '���� �	�� ?�		�


Pink ¤ ¤ ]�#G���� ]�#�Y���� ��|���� ]�#[�����

¤ ¤ ¤ ¤ ¤ ¤

¤ ¤ ¤ ¤ ¤

�	��� ]Z[#G¢ ��|���� G�]#[¢

'���� ��|���� ^��#�¢

�	�� �#]�����

?�		�


Step 3
��X
���������	�������������������������������	�
�����������
test.
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Outdoor Board Diagram

and @2 cannot exist at 
the same time but must 
keep one of them.

CN50

 

 

 

 9-12K  
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Outdoor Board Schematic
 9-12K
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Outdoor Board Schematic
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and @2 cannot exist at 
the same time but must 
keep one of them.
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 Ambient Sensor Tables

Temp°F  Temp. °C M��#\¢¥) ;����	\¢¥)  ���#\¢¥) Tolerance (°C)

9-12K  ;<=>?<@

-30.0 511.383 487.031 462.680 5.00 5.00

-29.0 478.574 456.022 433.470 4.95 4.95

-28.0 448.361 427.455 406.549 4.89 4.89

-27.0 420.230 400.844 381.458 4.84 4.84

-26.0 394.026 376.044 358.062 4.78 4.78

-25.0 369.606 352.922 336.238 4.73 4.73

-24.0 346.838 331.355 315.872 4.67 4.67

-23.0 325.602 311.229 296.856 4.62 4.62

-22.0 305.786 292.440 279.094 4.56 4.56

-21.0 287.287 274.892 262.497 4.51 4.51

-20.0 269.723 258.221 246.718 4.45 4.45

-19.0 253.871 243.171 232.471 4.40 4.40

-18.0 238.784 228.840 218.896 4.35 4.35

-17.0 224.677 215.433 206.189 4.29 4.29

-16.0 211.482 202.887 194.292 4.24 4.24

-15.0 199.133 191.140 183.147 4.18 4.18

-14.0 187.574 180.139 172.704 4.13 4.13

-13.0 176.749 169.832 162.915 4.07 4.07

-12.0 166.607 160.171 153.735 4.02 4.02

-11.0 157.103 151.113 145.123 3.96 3.96

-10.0 148.191 142.616 137.041 3.91 3.91

-9.0 139.834 134.644 129.454 3.85 3.85

-8.0 131.993 127.161 122.329 3.80 3.80

-7.0 124.634 120.134 115.634 3.75 3.75

-6.0 117.724 113.534 109.344 3.69 3.69

-5.0 111.235 107.332 103.429 3.64 3.64

-4.0 105.139 101.503 97.867 3.58 3.58

-3.0 99.408 96.021 92.634 3.53 3.53

-2.0 94.022 90.866 87.710 3.47 3.47

-1.0 88.955 86.015 83.075 3.42 3.42

0.0 84.220 81.479 78.739 3.36 3.36

1.0 79.704 77.151 74.598 3.31 3.31

2.0 75.481 73.102 70.723 3.25 3.25
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Temp°F  Temp. °C M��#\¢¥) ;����	\¢¥)  ���#\¢¥) Tolerance (°C)

3.0 71.505 69.288 67.071 3.20 3.20

4.0 67.759 65.693 63.627 3.15 3.15

5.0 64.230 62.304 60.378 3.09 3.09

6.0 60.903 59.108 57.313 3.04 3.04

7.0 57.767 56.094 54.421 2.98 2.98

8.0 54.808 53.249 51.690 2.93 2.93

9.0 52.017 50.564 49.111 2.87 2.87

10.0 49.383 48.029 46.675 2.82 2.82

11.0 46.896 45.635 44.374 2.76 2.76

12.0 44.548 43.373 42.198 2.71 2.71

13.0 42.331 41.236 40.141 2.65 2.65

14.0 40.235 39.215 38.195 2.60 2.60

15.0 38.254 37.304 36.354 2.55 2.55

16.0 36.381 35.497 34.613 2.49 2.49

17.0 34.611 33.788 32.965 2.44 2.44

18.0 32.935 32.169 31.403 2.38 2.38

19.0 31.351 30.638 29.925 2.33 2.33

20.0 29.850 29.187 28.524 2.27 2.27

21.0 28.430 27.813 27.196 2.22 2.22

22.0 27.086 26.512 25.938 2.16 2.16

23.0 25.811 25.278 24.745 2.11 2.11

24.0 24.604 24.109 23.614 2.05 2.05

25.0 23.460 23.000 22.540 2.00 2.00

26.0 22.397 21.948 21.499 2.04 2.04

27.0 21.387 20.950 20.513 2.09 2.09

28.0 20.429 20.003 19.577 2.13 2.13

29.0 19.521 19.105 18.689 2.18 2.18

30.0 18.656 18.251 17.846 2.22 2.22

31.0 17.835 17.440 17.045 2.26 2.26

32.0 17.054 16.670 16.286 2.31 2.31

33.0 16.313 15.938 15.563 2.35 2.35

34.0 15.608 15.243 14.878 2.39 2.39

35.0 14.936 14.581 14.226 2.44 2.44

36.0 14.299 13.953 13.607 2.48 2.48

37.0 13.691 13.354 13.017 2.53 2.53

38.0 13.113 12.785 12.457 2.57 2.57
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Temp°F  Temp. °C M��#\¢¥) ;����	\¢¥)  ���#\¢¥) Tolerance (°C)

39.0 12.563 12.243 11.923 2.61 2.61

40.0 12.038 11.727 11.416 2.66 2.66

41.0 11.539 11.236 10.933 2.70 2.70

42.0 11.063 10.768 10.473 2.74 2.74

43.0 10.611 10.323 10.035 2.79 2.79

44.0 10.178 9.898 9.618 2.83 2.83

45.0 9.766 9.493 9.220 2.88 2.88

46.0 9.373 9.107 8.841 2.92 2.92

47.0 8.998 8.739 8.480 2.96 2.96

48.0 8.640 8.388 8.136 3.01 3.01

49.0 8.299 8.053 7.807 3.05 3.05

50.0 7.974 7.734 7.495 3.09 3.09

51.0 7.661 7.428 7.195 3.14 3.14

52.0 7.363 7.136 6.909 3.18 3.18

53.0 7.079 6.858 6.637 3.23 3.23

54.0 6.807 6.592 6.377 3.27 3.27

55.0 6.547 6.337 6.127 3.31 3.31

56.0 6.300 6.095 5.890 3.36 3.36

57.0 6.061 5.862 5.663 3.40 3.40

58.0 5.834 5.640 5.446 3.44 3.44

59.0 5.617 5.428 5.239 3.49 3.49

60.0 5.410 5.225 5.040 3.53 3.53

61.0 5.210 5.030 4.850 3.58 3.58

62.0 5.019 4.844 4.669 3.62 3.62

63.0 4.837 4.666 4.495 3.66 3.66

64.0 4.662 4.495 4.328 3.71 3.71

65.0 4.494 4.332 4.170 3.75 3.75

66.0 4.333 4.175 4.017 3.79 3.79

67.0 4.179 4.025 3.871 3.84 3.84

68.0 4.032 3.881 3.730 3.88 3.88

69.0 3.890 3.743 3.596 3.93 3.93

70.0 3.754 3.611 3.468 3.97 3.97

71.0 3.624 3.484 3.344 4.01 4.01

72.0 3.498 3.362 3.226 4.06 4.06

73.0 3.378 3.245 3.112 4.10 4.10

74.0 3.263 3.133 3.003 4.14 4.14
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Temp°F  Temp. °C M��#\¢¥) ;����	\¢¥)  ���#\¢¥) Tolerance (°C)

75.0 3.153 3.026 2.899 4.19 4.19

76.0 3.046 2.922 2.798 4.23 4.23

77.0 2.944 2.823 2.702 4.28 4.28

78.0 2.845 2.727 2.609 4.32 4.32

79.0 2.751 2.636 2.521 4.36 4.36

80.0 2.659 2.547 2.435 4.41 4.41

81.0 2.573 2.463 2.353 4.45 4.45

82.0 2.488 2.381 2.274 4.49 4.49

83.0 2.407 2.303 2.199 4.54 4.54

84.0 2.329 2.227 2.125 4.58 4.58

85.0 2.253 2.154 2.054 4.63 4.63

86.0 2.182 2.085 1.988 4.67 4.67

87.0 2.112 2.017 1.922 4.71 4.71

88.0 2.046 1.953 1.860 4.76 4.76

89.0 1.981 1.890 1.799 4.80 4.80

90.0 1.919 1.830 1.741 4.84 4.84

91.0 1.859 1.772 1.685 4.89 4.89

92.0 1.801 1.716 1.631 4.93 4.93

93.0 1.745 1.662 1.579 4.98 4.98

94.0 1.691 1.610 1.529 5.02 5.02

95.0 1.639 1.560 1.481 5.06 5.06

96.0 1.589 1.512 1.435 5.11 5.11

97.0 1.540 1.465 1.390 5.15 5.15

98.0 1.494 1.420 1.346 5.19 5.19

99.0 1.449 1.377 1.305 5.24 5.24

100.0 1.406 1.335 1.264 5.28 5.28

101.0 1.363 1.294 1.225 5.33 5.33

102.0 1.322 1.255 1.188 5.37 5.37

103.0 1.283 1.217 1.151 5.41 5.41

104.0 1.244 1.180 1.116 5.46 5.46

105.0 1.208 1.145 1.082 5.50 5.50
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����#��J* ����#��J% ���#\¢¥_ ;����	\¢¥_ ���#\¢¥_ ��	�������\J%_
-22 X^Z ]Y�#G]� ]��#���� ]^G#^Y�[ X]#�� ]#��

XGZ#G XG� ]��#���� ]^�#�Y ]G�#Z[ZY X]#�^ ]#��

X][#� XG[ ]�Y#�YZ� ]^]#�ZGG ]][#G�^� X]#�] ]#�^

X]Y#Y XG� ]^[#]G[� ]G�#^^�G ]]]#[G�Y X]#[� ]#�]

X]�#[ -26 ]^Z#G^�] ]]�#�^YY ]Z�#��[� X]#[� ]#�

X]^ XG� ]GG#[�[� ]]Z#�YG� ]ZZ#]^Y� X]#[� ]#Y�

X]]#G XG� ]]�#�G�G ]Z�#[[[G ��#[]�� X]#[^ ]#Y�

X�#� XG^ ]Z�#��] ��#][�[ [�#[]ZY X]#[] ]#YY

X�#Y -22 ]Z^#^��[ �^#[^Z� [�#]Z^] X]#[ ]#Y�

X�#[ XG] ��#Y��Y [[#��[� [Z#Y�G[ X]#�[ ]#Y^

X� XGZ �G#^ZG[ [�#ZY�� �Y#�Z]� X]#�Y ]#YG

-2.2 X]� [�#G��� ��#YGGG �G#��G� X]#�� ]#Y

XZ#� X][ [G#���� ��#�^[� Y[#[�] X]#�G ]#��

]#� X]� �[#]G^ �]#�Z] Y�#^[]� X]#� ]#��

^#G X]Y �^#���^ Y�#��^� YG#Z�Z� X]#Y[ ]#��

� X]� �Z#Z^�G Y�#^ZG^ �[#�[Y^ X]#YY ]#��

Y#[ X]� YY#^�Y^ Y]#Z]G^ �Y#Z�Y� X]#Y� ]#�G

[#Y X]^ YG#[��� ��#�]] �^#G�Z� X]#YG ]#�]

]Z#� X]G ��#YZ�Y ��#�[YY �Z#Y�[] X]#Y ]#��

]G#G X]] �Y#�G�Y �G#GG�[ �[#GZ�� X]#�[ ]#��

]� X]Z �^#YG�� ��#YG�� ��#[��] X]#�Y ]#�Y

]�#[ X� �Z#[��Y ��#]YYY �^#Y�]� X]#�� ]#��

]�#Y X[ �[#^]�[ ��#[��� �]#�[�] X]#�] ]#�G

]�#� X� ��#[[Y �G#Y�G� ^�#Y]]G X]#�� ]#�

G]#G -6 �^#��]G �Z#�[ ^�#��G� X]#�� ]#^�

G^ X� �]#�G�� ^[#YGZ� ^�#��^� X]#�� ]#^�

G�#[ X� ^�#^��G ^Y#�Y�Y ^�#G�[^ X]#�^ ]#^�

26.6 X^ ^�#��Y� ^�#Z]�� ^G#�]Z[ X]#�] ]#^^

G[#� -2 ^�#YGZG ^^#^��G ^]#GZYG X]#^[ ]#^]

^Z#G X] ^^#[�^Y ^]#�[�� G�#���Y X]#^Y ]#G�

^G Z ^G#GYZ[ ^Z#G�Y[ G[#�GY� X]#^� ]#G[

^^#[ ] ^Z#�]YG G[#[[�� G�#]�^] X]#^G ]#GY

^�#Y 2 G�#G��� G�#��]� G�#�G� X]#G� ]#G�

^�#� ^ G�#[�Z[ GY#G[�[ G�#�Y[Y X]#G� ]#GG

^�#G � GY#�YZ� G�#Z[�] G^#Y�Z� X]#G� ]#G

�] � G�#^]�^ G^#��YG GG#YG�^ X]#G^ ]#][

�G#[ 6 G�#]�^G GG#[Y�Y G]#Y^Y] X]#G ]#]Y

��#Y � G^#ZG[� G]#[^�[ GZ#Y�^� X]#][ ]#]�

�Y#� [ G]#��]� GZ#[Y�� ]�#��[G X]#]� ]#]G

�[#G � GZ#�Y[[ ]�#��Z� ][#��Y^ X]#]^ ]#Z�

�Z ]Z GZ#Z]�Y ]�#ZYG] ][#]^�[ X]#]] ]#Z�

�]#[ ]] ]�#]]�� ][#GG� ]�#^Y�Y X]#Z[ ]#Z�

�^#Y ]G ][#G�[ ]�#�^^] ]Y#Y^Z� X]#ZY ]#Z^

��#� ]^ ]�#���G ]Y#Y�[G ]�#�^]� X]#Z^ ]#Z]

��#G ]� ]Y#Y�]] ]�#�YZ] ]�#GY�� X]#Z] Z#��

�� ]� ]�#�^YY ]�#G�� ]�#Y^]� XZ#�[ Z#�Y

YZ#[ ]Y ]�#G^[� ]�#YGY[ ]�#ZG�] XZ#�Y Z#��18-254

18-24K                       JZZ[�\�]^=>?<@
                                     �ZZ[_];;[�\�<Z^^=?<@
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62.6 ]� ]�#���[ ]�#ZZ�� ]^#��] XZ#�^ Z#�G

Y�#� ][ ]^#��^Y ]^#�][� ]G#�Z]� XZ#�] Z#�

66.2 ]� ]^#^�^] ]G#[��G ]G#^��[ XZ#[[ Z#[�

Y[ GZ ]G#��][ ]G#^GG^ ]]#[�[ XZ#[Y Z#[�

Y�#[ G] ]G#GG[ ]]#[]GY ]]#�Z]] XZ#[^ Z#[^

�]#Y 22 ]]#�]ZG ]]#^GY� ]Z#���� XZ#[] Z#[

�^#� G^ ]]#G]�G ]Z#[Y^� ]Z#�]]� XZ#�[ Z#�[

��#G G� ]Z#���� ]Z#�G]Y ]Z#Z�Y� XZ#�� Z#��

�� G� ]Z#^ ]Z �#� XZ#�� Z#��

�[#[ 26 �#[��� �#���� �#G�[ XZ#�Y Z#�Y

[Z#Y G� �#�]G� �#G]^G [#�]�[ XZ#[ Z#[

[G#� G[ �#]��� [#[�Y� [#���Y XZ#[� Z#[^

[�#G G� [#���G [#��Y� [#GZ]^ XZ#[� Z#[Y

[Y ^Z [#��[^ [#]YG] �#[Y�] XZ#�] Z#�

[�#[ ^] [#]^�] �#[�G[ �#��GG XZ#�� Z#�^

[�#Y ^G �#[G�� �#�^�� �#G��[ XZ#�[ Z#��

�]#� ^^ �#�^�� �#G�Y] Y#�Y]] X]#ZG ]

�^#G ^� �#G��Y Y#�Y�^ Y#Y[�� X]#ZY ]#Z�

�� ^� Y#�[�G Y#�ZZ[ Y#�GGG X]#] ]#Z�

�Y#[ ^Y Y#�G�^ Y#���� Y#]�Z� X]#]^ ]#]]

�[#Y ^� Y#�[Z^ Y#GZG] �#�^Z� X]#]� ]#]�

]ZZ#� ^[ Y#G�^� �#�Y[� �#�ZZ� X]#G] ]#][

]ZG#G ^� Y#Z]� �#���� �#�[]G X]#G� ]#GG

]Z� �Z �#���� �#�^]Y �#G�]G X]#G� ]#G�

]Z�#[ �] �#��]� �#^GY� �#Z�Z� X]#^^ ]#G�

]Z�#Y �G �#^�]Y �#]^Z[ �#[�[^ X]#^� ]#^^

]Z�#� �^ �#GZZ] �#��^ �#Y��� X]#�] ]#^Y

]]]#G �� �#Z]Y^ �#�Y^ �#�][� X]#�� ]#�

]]^ �� �#[� �#��Z� �#^� X]#�� ]#��

]]�#[ �Y �#Y�Z[ �#�G�G �#][[� X]#�^ ]#��

]]Y#Y �� �#�Z[^ �#GYYY �#Z^�G X]#�� ]#�]

]][#� �[ �#^�G� �#]]�� ^#[[YG X]#Y] ]#��

]GZ#G �� �#GZGY ^#�Y[Y ^#���^ X]#Y� ]#��

]GG �Z �#Z�[[ ^#[G[� ^#YZ[� X]#� ]#YG

]G^#[ �] ^#�GZY ^#Y��^ ^#��[ X]#�� ]#YY

]G�#Y �G ^#�[�[ ^#�Y�� ^#^�^] X]#�[ ]#�

]G�#� �^ ^#YYZ] ^#��]Y ^#G^^G X]#[G ]#��

]G�#G �� ^#�^�� ^#^GG� ^#]][^ X]#[� ]#�[

]^] �� ^#�]�� ^#GZ[� ^#ZZ�� X]#�] ]#[G

]^G#[ �Y ^#^ZY ^#Z�[� G#�ZG] X]#�� ]#[�

]^�#Y �� ^#]�Y� G#��^� G#[ZZ� -2 ]#[�

]^Y#� �[ ^#Z�]� G#[�GG G#�ZG� XG#Z� ]#�^

]^[#G �� G#��Z� G#���[ G#YZ�G XG#Z[ ]#��

]�Z YZ G#[�^Y G#�Z]G G#�]�^ XG#]^ G#Z]

]�]#[ Y] G#[ G#Y]]G G#�^G[ XG#]� G#Z�

]�^#Y 62 G#�Z�� G#�G�Y G#^��[ -2.22 G#Z�

]��#� Y^ G#YG^G G#��]^ G#G� -2.26 G#]^

]��#G Y� G#�^�Y G#^Y]] G#]�^G XG#^] G#]�

Downloaded from www.Manualslib.com manuals search engine 

http://www.manualslib.com/


REFERENCE INFORMATION PAGE 71

EN
G

LIS
H

Pipe Sensor Tables

����#��J* ����#��J% ���#\¢¥_ ;����	\¢¥_ ���#\¢¥_ ��	�������\J%_
]�� Y� G#���] G#G[� G#]]�� XG#^Y G#G]

]�Z#[ 66 G#^[]� G#GZ�[ G#Z�[Y XG#� G#G�

]�G#Y Y� G#^ZY[ G#]^[^ ]#�[Z^ XG#�� G#G�

]��#� Y[ G#G^�� G#ZY�� ]#�]�� XG#�� G#^�

]�Y#G Y� G#]Y�G G#ZZ^G ]#[�]Y XG#�� G#^[

]�[ �Z G#Z�[^ ]#�^�^ ]#��Z[ XG#�� G#�G

]��#[ �] G#Z^^� ]#[��[ ]#�^G� XG#Y^ G#�Y

]Y]#Y �G ]#��]� ]#[][Y ]#Y�Y] XG#Y[ G#�

]Y^#� �^ ]#�]]^ ]#�Y]� ]#YG]� XG#�^ G#��

]Y�#G �� ]#[�^^ ]#�ZY� ]#�Y�� XG#�[ G#�[

]Y� �� ]#���� ]#Y�^^ ]#�]�� XG#[^ G#Y^

]Y[#[ �Y ]#��^� ]#YZG] ]#��] XG#[[ G#Y�

]�Z#Y �� ]#Y�]^ ]#��G[ ]#�G�^ XG#�G G#�]

]�G#� �[ ]#Y�Z� ]#�Z�] ]#^��� XG#�� G#��

]��#G �� ]#��G^ ]#���G ]#^^Y X^#ZG G#[

]�Y [Z ]#���� ]#�]�� ]#G��G X^#Z� G#[�

]��#[ [] ]#� ]#^�G] ]#G�� X^#]G G#[[

]��#Y [G ]#��YG ]#^^Z[ ]#G]�] X^#]� G#�^

][]#� [^ ]#�]^� ]#G�] ]#]��Y X^#GG G#��

][^#G [� ]#^�^ ]#G�G� ]#]�]� X^#G� ^#Z]

][� [� ]#^^^� ]#G]�^ ]#]ZYY X^#^G ^#ZY

][Y#[ [Y ]#G��^ ]#]��� ]#Z�^ X^#^[ ^#]

][[#Y [� ]#G�[^ ]#]��[ ]#Z�Z� X^#�^ ^#]�

]�Z#� [[ ]#GGGY ]#]]]^ ]#ZZ�G X^#�[ ^#]�

]�G#G [� ]#][[ ]#Z�[� Z#��[� X^#�^ ^#G�

]�� �Z ]#]��Y ]#Z��Y Z#���� X^#�[ ^#G[

]��#[ �] ]#]GG^ ]#Z]�� Z#�G]� X^#Y� ^#^^

]��#Y �G ]#Z�] Z#�[[G Z#[��G X^#Y� ^#^�

]��#� �^ ]#ZYZ� Z#���� Z#[Y�� X^#�� ^#�G

GZ]#G �� ]#Z^]� Z#�^GY Z#[�G� X^#[ ^#�Y

GZ^ �� ]#ZZ^ Z#�ZY] Z#[]�� X^#[� ^#�]

GZ�#[ �Y Z#���Y Z#[[ZY Z#���] X^#� ^#��

GZY#Y �� Z#��� Z#[��[ Z#��]] X^#�Y ^#Y

GZ[#� �[ Z#�G^G Z#[^]� Z#��[� X�#Z] ^#Y�

G]Z#G �� Z#[�[^ Z#[Z[[ Z#�G�� X�#Z� ^#Y�

G]G ]ZZ Z#[��] Z#�[Y^ Z#�ZY� X�#]G ^#��

G]^#[ ]Z] Z#[�Z� Z#�Y�Y Z#Y[Y� X�#][ ^#�[

G]�#Y ]ZG Z#[G[] Z#��^Y Z#YY�G X�#G^ ^#[^

G]�#� ]Z^ Z#[ZY] Z#�G^^ Z#Y�[� X�#G� ^#[[

G]�#G ]Z� Z#�[�[ Z#�Z^Y Z#Y^Z^ X�#^� ^#�G

GG] ]Z� Z#�Y�] Z#Y[�� Z#Y]G� X�#� ^#��

GGG#[ ]ZY Z#���] Z#YYY] Z#���� X�#�Y �#ZG
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Ambient and Pipe Sensor Tables

Ambient, Defrosting and Pipe Sensor Tables

Temp.  °F Temp.  °C M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance (°C)
235.4 113 0.62 0.5518 0.4907 -4.86 4.36

237.2 114 0.6043 0.5374 0.4775 -4.92 4.41

239 115 0.5891 0.5235 0.4648 -4.98 4.45

240.8 116 0.5743 0.51 0.4524 -5.04 4.5

242.6 117 0.56 0.4968 0.4404 -5.1 4.55

244.4 118 0.546 0.4841 0.4288 -5.16 4.6

246.2 119 0.5325 0.4717 0.4175 -5.22 4.65

248 120 0.5194 0.4597 0.4066 -5.28 4 . 7

Temp.  °F Temp.  °C M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance (°C)
-22 -30 165.2170 147.9497 132.3678 -1.94 1.75

-20 -29 155.5754 139.5600 125.0806 -1.93 1.74

-18 -28 146.5609 131.7022 118.2434 -1.91 1.73

-17 -27 138.1285 124.3392 111.8256 -1.89 1.71

-15 -26 130.2371 117.4366 105.7989 -1.87 1.70

-13 -25 122.8484 110.9627 100.1367 -1.85 1.69

-11 -24 115.9272 104.8882 94.8149 -1.83 1.67

-9 -23 109.4410 99.1858 89.8106 -1.81 1.66

-8 -22 103.3598 93.8305 85.1031 -1.80 1.64

-6 -21 97.6556 88.7989 80.6728 -1.78 1.63

-4 -20 92.3028 84.0695 76.5017 -1.76 1.62

-2 -19 87.2775 79.6222 72.5729 -1.74 1.60

0 -18 82.5577 75.4384 68.8710 -1.72 1.59

1 -17 78.1230 71.5010 65.3815 -1.70 1.57

3 -16 73.9543 67.7939 62.0907 -1.68 1.55

5 -15 70.0342 64.3023 58.9863 -1.66 1.54

7 -14 66.3463 61.0123 56.0565 -1.64 1.52

9 -13 62.8755 57.9110 53.2905 -1.62 1.51

10 -12 59.6076 54.9866 50.6781 -1.60 1.49

12 -11 56.5296 52.2278 48.2099 -1.58 1.47

14 -10 53.6294 49.6244 45.8771 -1.56 1.46

16 -9 50.8956 47.1666 43.6714 -1.54 1.44

18 -8 48.3178 44.8454 41.5851 -1.51 1.42

19 -7 45.8860 42.6525 39.6112 -1.49 1.40

21 -6 43.5912 40.5800 37.7429 -1.47 1.39

23 -5 41.4249 38.6207 35.9739 -1.45 1.37

25 -4 39.3792 36.7676 34.2983 -1.43 1.35

27 -3 37.4465 35.0144 32.7108 -1.41 1.33

28 -2 35.6202 33.3552 31.2062 -1.38 1.31

30 -1 33.8936 31.7844 29.7796 -1.36 1.29

32 0 32.2608 30.2968 28.4267 -1.34 1.28

34 1 30.7162 28.8875 27.1431 -1.32 1.26

36 2 29.2545 27.5519 25.9250 -1.29 1.24

37 3 27.8708 26.2858 24.7686 -1.27 1.22

39 4 26.5605 25.0851 23.6704 -1.25 1.20

41 5 25.3193 23.9462 22.6273 -1.23 1.18

43 6 24.1432 22.8656 21.6361 -1.20 1.16
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Ambient, Defrosting and Pipe Sensor Tables

Temp.  °F Temp.  °C M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance (°C)
45 7 23.0284 21.8398 20.6939 -1.18 1.14

46 8 21.9714 20.8659 19.7982 -1.15 1.12

48 9 20.9688 19.9409 18.9463 -1.13 1.09

50 10 20.0176 19.0621 18.1358 -1.11 1.07

52 11 19.1149 18.2270 17.3646 -1.08 1.05

54 12 18.2580 17.4331 16.6305 -1.06 1.03

55 13 17.4442 16.6782 15.9315 -1.03 1.01

57 14 16.6711 15.9601 15.2657 -1.01 0.99

59 15 15.9366 15.2770 14.6315 -0.98 0.96

61 16 15.2385 14.6268 14.0271 -0.96 0.94

63 17 14.5748 14.0079 13.4510 -0.93 0.92

64 18 13.9436 13.4185 12.9017 -0.91 0.90

66 19 13.3431 12.8572 12.3778 -0.88 0.87

68 20 12.7718 12.3223 11.8780 -0.86 0.85

70 21 12.2280 11.8126 11.4011 -0.83 0.83

72 22 11.7102 11.3267 10.9459 -0.81 0.80

73 23 11.2172 10.8634 10.5114 -0.78 0.78

75 24 10.7475 10.4216 10.0964 -0.75 0.75

77 25 10.3000 10.0000 9.7000 -0.75 0.75

79 26 9.8975 9.5974 9.2980 -0.76 0.76

81 27 9.5129 9.2132 8.9148 -0.80 0.80

82 28 9.1454 8.8465 8.5496 -0.84 0.83

84 29 8.7942 8.4964 8.2013 -0.87 0.86

86 30 8.4583 8.1621 7.8691 -0.91 0.90

88 31 8.1371 7.8428 7.5522 -0.95 0.93

90 32 7.8299 7.5377 7.2498 -0.98 0.97

91 33 7.5359 7.2461 6.9611 -1.02 1.00

93 34 7.2546 6.9673 6.6854 -1.06 1.04

95 35 6.9852 6.7008 6.4222 -1.10 1.07

97 36 6.7273 6.4459 6.1707 -1.13 1.11

99 37 6.4803 6.2021 5.9304 -1.17 1.14

100 38 6.2437 5.9687 5.7007 -1.21 1.18

102 39 6.0170 5.7454 5.4812 -1.25 1.22

104 40 5.7997 5.5316 5.2712 -1.29 1.25

106 41 5.5914 5.3269 5.0704 -1.33 1.29

108 42 5.3916 5.1308 4.8783 -1.37 1.33

109 43 5.2001 4.9430 4.6944 -1.41 1.36

111 44 5.0163 4.7630 4.5185 -1.45 1.40

113 45 4.8400 4.5905 4.3500 -1.49 1.44

115 46 4.6708 4.4252 4.1887 -1.53 1.47

117 47 4.5083 4.2666 4.0342 -1.57 1.51

118 48 4.3524 4.1145 3.8862 -1.61 1.55

120 49 4.2026 3.9686 3.7443 -1.65 1.59

122 50 4.0588 3.8287 3.6084 -1.70 1.62

124 51 3.9206 3.6943 3.4780 -1.74 1.66

126 52 3.7878 3.5654 3.3531 -1.78 1.70

127 53 3.6601 3.4416 3.2332 -1.82 1.74

129 54 3.5374 3.3227 3.1183 -1.87 1.78
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Temp.  °F Temp.  °C M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance (°C)
131 55 3.4195 3.2085 3.0079 -1.91 1.82

133 56 3.3060 3.0989 2.9021 -1.95 1.85

135 57 3.1969 2.9935 2.8005 -2.00 1.89

136 58 3.0919 2.8922 2.7029 -2.04 1.93

138 59 2.9909 2.7948 2.6092 -2.08 1.97

140 60 2.8936 2.7012 2.5193 -2.13 2.01

142 61 2.8000 2.6112 2.4328 -2.17 2.05

144 62 2.7099 2.5246 2.3498 -2.22 2.09

145 63 2.6232 2.4413 2.2700 -2.26 2.13

147 64 2.5396 2.3611 2.1932 -2.31 2.17

149 65 2.4591 2.2840 2.1195 -2.36 2.21

151 66 2.3815 2.2098 2.0486 -2.40 2.25

153 67 2.3068 2.1383 1.9803 -2.45 2.29

154 68 2.2347 2.0695 1.9147 -2.49 2.34

156 69 2.1652 2.0032 1.8516 -2.54 2.38

158 70 2.0983 1.9393 1.7908 -2.59 2.42

160 71 2.0337 1.8778 1.7324 -2.63 2.46

162 72 1.9714 1.8186 1.6761 -2.68 2.50

163 73 1.9113 1.7614 1.6219 -2.73 2.54

165 74 1.8533 1.7064 1.5697 -2.78 2.58

167 75 1.7974 1.6533 1.5194 -2.83 2.63

169 76 1.7434 1.6021 1.4710 -2.88 2.67

171 77 1.6913 1.5528 1.4243 -2.92 2.71

172 78 1.6409 1.5051 1.3794 -2.97 2.75

174 79 1.5923 1.4592 1.3360 -3.02 2.80

176 80 1.5454 1.4149 1.2942 -3.07 2.84

178 81 1.5000 1.3721 1.2540 -3.12 2.88

180 82 1.4562 1.3308 1.2151 -3.17 2.93

181 83 1.4139 1.2910 1.1776 -3.22 2.97

183 84 1.3730 1.2525 1.1415 -3.27 3.01

185 85 1.3335 1.2153 1.1066 -3.32 3.06

187 86 1.2953 1.1794 1.0730 -3.38 3.10

189 87 1.2583 1.1448 1.0405 -3.43 3.15

190 88 1.2226 1.1113 1.0092 -3.48 3.19

192 89 1.1880 1.0789 0.9789 -3.53 3.24

194 90 1.1546 1.0476 0.9497 -3.58 3.28

196 91 1.1223 1.0174 0.9215 -3.64 3.33

198 92 1.0910 0.9882 0.8942 -3.69 3.37

199 93 1.0607 0.9599 0.8679 -3.74 3.42

201 94 1.0314 0.9326 0.8424 -3.80 3.46

203 95 1.0030 0.9061 0.8179 -3.85 3.51

205 96 0.9756 0.8806 0.7941 -3.90 3.55

207 97 0.9490 0.8558 0.7711 -3.96 3.60

208 98 0.9232 0.8319 0.7489 -4.01 3.64

210 99 0.8983 0.8088 0.7275 -4.07 3.69

212 100 0.8741 0.7863 0.7067 -4.12 3.74

214 101 0.8507 0.7646 0.6867 -4.18 3.78

216 102 0.8281 0.7436 0.6672 -4.23 3.83
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Ambient, Defrosting and Pipe Sensor Tables

Temp.  °F Temp.  °C M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance (°C)
217 103 0.8061 0.7233 0.6484 -4.29 3.88

219 104 0.7848 0.7036 0.6303 -4.34 3.92

221 105 0.7641 0.6845 0.6127 -4.40 3.97

223 106 0.7441 0.6661 0.5957 -4.46 4.02

225 107 0.7247 0.6482 0.5792 -4.51 4.07

226 108 0.7059 0.6308 0.5632 -4.57 4.12

228 109 0.6877 0.6140 0.5478 -4.63 4.16

230 110 0.6700 0.5977 0.5328 -4.69 4.21

232 111 0.6528 0.5820 0.5183 -4.74 4.26

234 112 0.6361 0.5667 0.5043 -4.80 4.31

235 113 0.6200 0.5518 0.4907 -4.86 4.36

237 114 0.6043 0.5374 0.4775 -4.92 4.41

239 115 0.5891 0.5235 0.4648 -4.98 4.45

241 116 0.5743 0.5100 0.4524 -5.04 4.50

243 117 0.5600 0.4968 0.4404 -5.10 4.55

244 118 0.5460 0.4841 0.4288 -5.16 4.60

246 119 0.5325 0.4717 0.4175 -5.22 4.65

248 120 0.5194 0.4597 0.4066 -5.28 4.70

Temp.(°F) Temp.(°C) M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance
-22 -30 14646.0505 12061.7438 9924.4999 -2.96 2.45

-20.2 -29 13654.1707 11267.873 9290.2526 -2.95 2.44

-18.4 -28 12735.8378 10531.3695 8700.6388 -2.93 2.44

-16.6 -27 11885.1336 9847.724 8152.2338 -2.92 2.43

-14.8 -26 11096.6531 9212.8101 7641.8972 -2.91 2.42

-13 -25 10365.4565 8622.8491 7166.7474 -2.9 2.42

-11.2 -24 9687.027 8074.3787 6724.1389 -2.88 2.41

-9.4 -23 9057.2314 7564.2244 6311.6413 -2.87 2.41

-7.6 -22 8472.2852 7089.4741 5927.0206 -2.86 2.4

-5.8 -21 7928.7217 6647.4547 5568.2222 -2.84 2.39

-4 -20 7423.3626 6235.7109 5233.3554 -2.83 2.39

-2.2 -19 6953.293 5851.9864 4920.6791 -2.82 2.38

-0.4 -18 6515.8375 5494.2064 4628.5894 -2.8 2.37

1.4 -17 6108.5393 5160.4621 4355.6078 -2.79 2.37

3.2 -16 5729.1413 4848.9963 4100.3708 -2.77 2.36

5 -15 5375.5683 4558.1906 3861.6201 -2.76 2.35

6.8 -14 5045.9114 4286.5535 3638.1938 -2.75 2.34

8.6 -13 4738.4141 4032.7098 3429.0191 -2.73 2.34

10.4 -12 4451.4586 3795.391 3233.1039 -2.72 2.33

12.2 -11 4183.5548 3573.426 3049.5312 -2.7 2.32

14 -10 3933.3289 3365.7336 2877.4527 -2.69 2.31

15.8 -9 3699.5139 3171.3148 2716.0828 -2.67 2.3

17.6 -8 3480.9407 2989.246 2564.6945 -2.66 2.29

19.4 -7 3276.5302 2818.6731 2422.6139 -2.64 2.28

21.2 -6 3085.2854 2658.8058 2289.2164 -2.63 2.28

23 -5 2906.2851 2508.9126 2163.923 -2.61 2.27

J]Z`[\�^=>?<@
�ZZ[_]Z`[\{{�^=?<@
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Temp.(°F) Temp.(°C) M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance
24.8 -4 2738.6777 2368.3158 2046.1961 -2.6 2.26

26.6 -3 2581.6752 2236.3876 1935.5371 -2.58 2.25

28.4 -2 2434.5487 2112.5459 1831.4826 -2.56 2.24

30.2 -1 2296.623 1996.2509 1733.6024 -2.55 2.23

32 0 2167.273 1887.0018 1641.4966 -2.53 2.22

33.8 1 2045.9191 1784.3336 1554.7931 -2.52 2.21

35.6 2 1932.0242 1687.8144 1473.146 -2.5 2.2

37.4 3 1825.0899 1597.0431 1396.2333 -2.48 2.19

39.2 4 1724.654 1511.6468 1323.7551 -2.47 2.17

41 5 1630.287 1431.2787 1255.4324 -2.45 2.16

42.8 6 1541.5904 1355.6163 1191.0048 -2.43 2.15

44.6 7 1458.1938 1284.3593 1130.2298 -2.41 2.14

46.4 8 1379.7528 1217.2282 1072.8813 -2.4 2.13

48.2 9 1305.9472 1153.9626 1018.7481 -2.38 2.12

50 10 1236.4792 1094.32 967.6334 -2.36 2.11

51.8 11 1171.0715 1038.0743 919.3533 -2.35 2.09

53.6 12 1109.4661 985.0146 873.7359 -2.33 2.08

55.4 13 1051.4226 934.944 830.621 -2.31 2.07

57.2 14 996.7169 887.6792 789.8583 -2.29 2.06

59 15 945.1404 843.0486 751.3077 -2.27 2.04

60.8 16 896.4981 800.8922 714.838 -2.26 2.03

62.6 17 850.6086 761.0603 680.3265 -2.24 2.02

64.4 18 807.3024 723.4134 647.658 -2.22 2

66.2 19 766.4212 687.8205 616.7252 -2.2 1.99

68 20 727.8172 654.1596 587.4271 -2.18 1.98

69.8 21 691.3524 622.3161 559.6694 -2.16 1.96

71.6 22 656.8979 592.1831 533.3634 -2.14 1.95

73.4 23 624.3328 563.6604 508.4261 -2.12 1.93

75.2 24 593.5446 536.654 484.7796 -2.1 1.92

77 25 564.4275 511.076 462.351 -2.09 1.9

78.8 26 536.9865 486.9352 441.1516 -2.07 1.89

80.6 27 511.0105 464.05 421.0258 -2.05 1.87

82.4 28 486.4151 442.3499 401.9146 -2.03 1.86

84.2 29 463.1208 421.7683 383.7626 -2.01 1.84

86 30 441.0535 402.243 366.5175 -1.99 1.83

87.8 31 420.1431 383.7151 350.1301 -1.97 1.81

89.6 32 400.3242 366.1295 334.5542 -1.95 1.8

91.4 33 381.535 349.4341 319.746 -1.93 1.78

93.2 34 363.7176 333.5801 305.6645 -1.9 1.76

95 35 346.8176 318.5216 292.2709 -1.88 1.75

96.8 36 330.7839 304.2151 279.5286 -1.86 1.73

98.6 37 315.5682 290.6199 267.4031 -1.84 1.71

100.4 38 301.1254 277.6976 255.862 -1.82 1.7

102.2 39 287.4128 265.4119 244.8745 -1.8 1.68

104 40 274.3905 253.7288 234.4118 -1.78 1.66

105.8 41 262.0206 242.6161 224.4465 -1.76 1.64

107.6 42 250.2676 232.0436 214.9529 -1.74 1.63

109.4 43 239.0983 221.9825 205.9065 -1.71 1.61

111.2 44 228.4809 212.406 197.2844 -1.69 1.59
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Temp.(°F) Temp.(°C) M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance
113 45 218.386 203.2887 189.0648 -1.67 1.57

114.8 46 208.7855 194.6066 181.2273 -1.65 1.55

116.6 47 199.6531 186.3369 173.7524 -1.63 1.54

118.4 48 190.9639 178.4584 166.6217 -1.6 1.52

120.2 49 182.6945 170.9508 159.8181 -1.58 1.5

122 50 174.8228 163.7951 153.3249 -1.56 1.48

123.8 51 167.328 156.9733 147.1268 -1.53 1.46

125.6 52 160.1904 150.4683 141.209 -1.51 1.44

127.4 53 153.3914 144.2641 135.5577 -1.49 1.42

129.2 54 146.9136 138.3454 130.1598 -1.47 1.4

131 55 140.7403 132.698 125.0027 -1.44 1.38

132.8 56 134.8559 127.3081 120.0746 -1.42 1.36

134.6 57 129.2457 122.163 115.3645 -1.4 1.34

136.4 58 123.8956 117.2504 110.8618 -1.37 1.32

138.2 59 118.7926 112.5589 106.5564 -1.35 1.3

140 60 113.9241 108.0776 102.4388 -1.32 1.28

141.8 61 109.2784 103.7961 98.5 -1.3 1.26

143.6 62 104.8443 99.7046 94.7315 -1.28 1.23

145.4 63 100.6112 95.7939 91.1253 -1.25 1.21

147.2 64 96.5692 92.0553 87.6735 -1.23 1.19

149 65 92.7088 88.4805 84.369 -1.2 1.17

150.8 66 89.0211 85.0614 81.2048 -1.18 1.15

152.6 67 85.4976 81.7908 78.1744 -1.15 1.12

154.4 68 82.1303 78.6615 75.2715 -1.13 1.1

156.2 69 78.9116 75.6668 72.4902 -1.1 1.08

158 70 75.8343 72.8004 69.8249 -1.08 1.06

159.8 71 72.8916 70.0561 67.2703 -1.05 1.03

161.6 72 70.077 67.4283 64.8213 -1.03 1.01

163.4 73 67.3844 64.9115 62.4731 -1 0.99

165.2 74 64.808 62.5006 60.2211 -0.98 0.96

167 75 62.3423 60.1906 58.0609 -0.95 0.94

168.8 76 59.9821 57.977 55.9885 -0.92 0.92

170.6 77 57.7223 55.8552 53.9998 -0.9 0.89

172.4 78 55.5583 53.821 52.0912 -0.87 0.87

174.2 79 53.4856 51.8706 50.2591 -0.85 0.84

176 80 51.5 50 48.5 -0.85 0.84

177.8 81 49.7063 48.2057 46.7083 -0.85 0.85

179.6 82 47.9835 46.4842 44.9911 -0.89 0.89

181.4 83 46.3286 44.8323 43.3452 -0.93 0.92

183.2 84 44.7385 43.2468 41.7672 -0.96 0.95

185 85 43.2105 41.7248 40.254 -1 0.99

186.8 86 41.7386 40.2604 38.7996 -1.03 1.02

188.6 87 40.3241 38.8545 37.4048 -1.07 1.06

190.4 88 38.9643 37.5045 36.0668 -1.11 1.09

192.2 89 37.6569 36.2078 34.7831 -1.14 1.13

194 90 36.3996 34.9622 33.5513 -1.18 1.16

195.8 91 35.1903 33.7653 32.3689 -1.22 1.19

197.6 92 34.0269 32.6151 31.2338 -1.26 1.23

199.4 93 32.9075 31.5096 30.1438 -1.3 1.27
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Temp.(°F) Temp.(°C) M��#\¢¥) ;����	\¢¥) ���#\¢¥) Tolerance
201.2 94 31.8302 30.4467 29.097 -1.33 1.3

203 95 30.7933 29.4246 28.0915 -1.37 1.34

204.8 96 29.795 28.4417 27.1254 -1.41 1.37

206.6 97 28.8337 27.4961 26.197 -1.45 1.41

208.4 98 27.9078 26.5864 25.3048 -1.49 1.44

210.2 99 27.016 25.711 24.447 -1.53 1.48

212 100 26.1569 24.8685 23.6222 -1.57 1.52

213.8 101 25.329 24.0574 22.8291 -1.61 1.55

215.6 102 24.5311 23.2765 22.0662 -1.65 1.59

217.4 103 23.762 22.5245 21.3323 -1.69 1.63

219.2 104 23.0205 21.8002 20.6261 -1.73 1.66

221 105 22.3055 21.1025 19.9465 -1.77 1.7

222.8 106 21.6159 20.4303 19.2924 -1.81 1.74

224.6 107 20.9508 19.7825 18.6626 -1.85 1.77

226.4 108 20.3091 19.1582 18.0563 -1.89 1.81

228.2 109 19.6899 18.5564 17.4723 -1.93 1.85

230 110 19.0924 17.9761 16.9098 -1.98 1.89

231.8 111 18.5157 17.4166 16.368 -2.02 1.93

233.6 112 17.959 16.8769 15.8458 -2.06 1.96

235.4 113 17.4214 16.3564 15.3427 -2.1 2

237.2 114 16.9023 15.8542 14.8577 -2.15 2.04

239 115 16.401 15.3696 14.3902 -2.19 2.08

240.8 116 15.9167 14.902 13.9394 -2.23 2.12

242.6 117 15.4489 14.4506 13.5047 -2.27 2.16

244.4 118 14.9968 14.0149 13.0855 -2.32 2.19

246.2 119 14.5599 13.5942 12.6811 -2.36 2.23

248 120 14.1376 13.1879 12.2909 -2.41 2.27

249.8 121 13.7294 12.7955 11.9144 -2.45 2.31

251.6 122 13.3347 12.4165 11.551 -2.5 2.35

253.4 123 12.9531 12.0503 11.2003 -2.54 2.39

255.2 124 12.584 11.6965 10.8617 -2.58 2.43

257 125 12.227 11.3545 10.5348 -2.63 2.47

258.8 126 11.8817 11.024 10.2191 -2.68 2.51

260.6 127 11.5475 10.7046 9.9142 -2.72 2.55

262.4 128 11.2242 10.3957 9.6197 -2.77 2.59

264.2 129 10.9112 10.097 9.3352 -2.81 2.63

266 130 10.6084 9.8082 9.0602 -2.86 2.67

267.8 131 10.3151 9.5288 8.7945 -2.91 2.71

269.6 132 10.0312 9.2586 8.5378 -2.95 2.75

271.4 133 9.7563 8.9971 8.2895 -3 2.8

273.2 134 9.4901 8.7441 8.0495 -3.05 2.84

275 135 9.2322 8.4993 7.8175 -3.09 2.88

276.8 136 8.9824 8.2623 7.5931 -3.14 2.92

278.6 137 8.7404 8.0329 7.376 -3.19 2.96

280.4 138 8.5059 7.8108 7.166 -3.24 3

282.2 139 8.2787 7.5958 6.9629 -3.29 3.04

284 140 8.0584 7.3875 6.7664 -3.33 3.09
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