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4.7 Super Link LON Gateway
4.7.1 SC-LIF-E
1. SYSTEM ARCHITECTURE

1. SYSTEM DIAGRAM
The system configuration diagram of LonWorks interface is shown below. Outdoor units are omitted to make 
the diagram easy.

Note1) The "NODE" is a printed circuit board for LonWorks communication. This interface has four NODEs in 
the casing box. The Interface has one terminal block for the LonWorks line, and the four NODEs are 
connected to the LonWorks line inside the casing box.

2) Four indoor units of packaged air-conditioners can be assigned to each NODE.
3) One interface alone can be connected to each Superlink system. Accordingly, two or more Superlink 

systems can not be connected as one system.
4) Each interface can control and monitor maximum 16 indoor units of the Superlink address No. 0 to 

No.15.
5) If Superlink adapter is used, a group of indoor units can be regarded as one unit and can be controlled. 

This makes it possible to expand the number of the indoor units managed by the interface to 16 or 
more. For details, refer to the separate document "Appendix A Group connection with Superlink 
adapter (SC-AD-L)" (Document No. IST021228).

Interface (SC-LIF-E)
Superlink

LONWORKS

I1I0 I2 I3

I4 I5 I6 I7

I8 I9 I10 I11

I1 2 I1 3 I14 I15

The number indicates the Superlink
address of the indoor unit.

Indoor units of packaged air-conditioner

Building
Management
System Host
Computer

I1I0 I2 I3

I4 I5 I6 I7

I8 I9 I10 I11

I1 2 I1 3 I14 I15

Interface (SC-LIF-E)

Indoor units of packaged air-conditioner

NODE 0

NODE 1

NODE 2

NODE 3

NODE 0

NODE 1

NODE 2

NODE 3

Библиотека СОК  

https://www.c-o-k.ru/library/instructions/brands
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2. Assignment illustration of NODEs and indoor units
The Superlink addresses of the indoor units are assigned to each NODE in the Interface as explained below.

The Superlink addresses of the indoor units controlled by each NODE are previously fixed to each NODE, and 
are assigned as shown in the following table.

 

The four indoor units assigned to each NODE are sequentially defined as the "Unit 0", "Unit 1", "Unit 2" and 
"Unit 3". For example, if the indoor unit of I6 is the objective for the control, the network variables of the "Unit 2" 
of the NODE 1 have to be bound, since I6 is the 3rd unit of the NODE 1.
The suffix number of the network variable name described in the Network Variable Assignment Table later in 
this document is the "Unit" number. For example, the On/Off command of I6 corresponds to the network 
variable of nviOnOff_2 in NODE 1.

I1I0 I2 I3

I4 I5 I6 I7

I8 I9 I10 I11

I12 I13 I14 I15

Unit 1 Unit 2 Unit 3

Interface unit

The number indicates the Superlink
address of the indoor unit.

Unit 0

NODE 0

NODE 1

NODE 2

NODE 3

NODE No.

NODE 0:

NODE 1:

NODE 2:

NODE 3:

I0

I4

I8

I12

I1

I5

I9

I13

I2

I6

I10

I14

I3

I7

I11

I15

1st

Unit 0

2nd

Unit 1

3rd

Unit 2

4th

Unit 3
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3. Assignment example of NODE, and indoor unit addresses
In case that the indoor unit addresses 0, 1, 2, 4, 5, 7, 8, 10, 11 and 12 are to be assigned.

Proper assignment :
If address of the indoor unit is not sequential, it is regarded as blank.

Wrong assignment
The indoor unit address assingned by each NODE is fixed, even if any indoor unit is not present.
As shown below for example, the indoor unit I4 can not be assigned as "Unit 3" of the NODE0 even if the indoor 
unit address I3 is not present.

NODE 0

I1I0 I2

I4 I5 I7

I8 I10 I11

I12

Unit 1 Unit 2 Unit 3

SC-LIF-E

Unit 0

NODE 1

NODE 2

NODE 3

NODE 0

I1I0 I2 I4

I5 I7 I8 I10

I11 I12

Unit 1 Unit 2 Unit 3

SC-LIF-E

Unit 0

NODE 1

NODE 2

NODE 3
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4. Notes for assignment of NODEs, and indoor unit addresses
1. Remote controller group connection

If several indoor units are connected to one remote controller, the state of each indoor unit might become 
unmatched if each indoor unit is individually controlled with the host computer via the LonWorks Interface. In 
this case, the status display might be unmatchi between the remote controller and the host computer. This is 
because one of the indoor units is displayed on the remote controller with priority.
To prevent this, the host compter should send the input network variable of the same content for the group of 
indoor units connected to one remote controller. For example, in case of the On / Off command, prevent 
such a case as "On" is sent to one indoor unit and "Off" is sent to another indoor unit.

2. Connection without remote controller
It is strongly recommended to use the remote controller to the indoor unit, even if all controls and monitors 
are done from the LonWorks interface. The following functions by the remote controller cannot be supported 
by the LonWorks interface if the remote controllers are not connected to the indoor units.
(1) The content (error code) of an error is not displayed anywhere.

Though the LonWorks interface has the "Failure status" monitoring function to inform that the 
airconditioner is abnormally stopped, but it does not inform the error code. The error code is informed on 
the remote controller. Accordingly, the error code is not displayed anywhere if the remote controller is not 
connected.

(2) The operation of the swing louver and the automatic elevation of the filter become impossible.
Since the LonWorks interface is not provided with operation functions of the swing louvers and automatic 
elevation of the air filter, these functions can not be used unless the remote controller is connected.

(3) The power failure recovering function is eliminated.
LonWorks interface does not provide with the power failure recovering function. In a case of the power 
failure, the operation modes and settings of the packaged air-conditioner is to be recovered from the 
remote controller if the "Power Failure Recovering Switch" inside the remote controller is set to ON. 
Accordingly, any setting of the packged air-conditioners is not recovered unless the remote controller is 
connected.

Superlink cable

Indoor
units

Remote controller
communicaton cable

Remote
controller
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2. Equipment specifications

Casing box
dimensions

250(H) x 100(W) x 180(D)

Weight Approx. 2.6kg
Case material Zinc-plated steel plate (t1.2)
Case painting Color:cream
Installation
method

Fixed with the mouting brackets

Power supply
voltage

Single-phase 100VAC-15% to
200VAC+10% (50/60Hz)

The main switches and
power LED are arranged on
the front.

Wiring
connection

Terminal block Terminal No. “L”, “N”

Power
consumption Max. 5W

Ambient
temperature
for operation

0˚C to 40˚C

Ambient
humidity for
operation

85%RH or less (without dewing)

LONWORKS  network®

Wiring
connection

Terminal block Terminal No. “1”, “2”

Transceiver FTT-10A Free topology (78kbps)

Service pins
Arranged on the front panel
One per NODE, 4 pins as a total

Switch and LED unitized
type

Superlink network
Wiring
connection

Terminal block Terminal No. “A”, “B”

Number of
connectable
units

Max. 16 indoor units

Construc
tion

Power
supply

Environ-
mental

condition

Communi
cation

Item Specifications Remarks
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3. Function specifications
[Control function]

[Monitor function]

* Since each monitor function above is checked by LonWorks interface periodically evry one minute, the 
information to the LonWorks is sometimes delayed maximum about one minute depending on 
communication timing.

* If the group connection is done with the Superlink adapter, information of the above monitor function is the 
content of the representative indoor unit in the group. For details, refer to Product Specification Appendix A 
"Group connection with Superlink adapter (SC-AD-L)".

1. On / Off command The Run / Stop is applied to each indoor unit. It is the same function as the On / Off 
command from the remote controller connected to the indoor unit.

2. Operation mode setting The operation modes (Automatic, Cooling, Fan and Heating) are set for each indoor.
3. Temperature setting The temperature setting of each indoor unit is set. The value is set at the intervals 

of 1°C in the range of 18°C to 30°C.
4. Remote controller prohibit Whether the operation by the remote controller is allowed or prohibited is set. The 

function allows/prohibits all the functions of the remote controller.
5. Filter sign reset command After the intake air filter sign LED of the remote controller has become lit (it is 

recommendation to clean the filter), this function will turn it off.
6. System stop command The four indoor units controlled by one NODE are all immediately stopped, and 

thereafter the operation from the remote controller is prohibited.

1. On / Off status The Run / Stop status of each indoor unit is informed.
2. Operation mode status The operation mode of each indoor unit is informed.
3. Temperature set status Temperature setting of each indoor unit is informed.
4. Filter sign status The filter sign of the remote controller is informed. When the accumulated operation 

time is counted up to the limit time, the filter sign of the remote controller will be lit to 
recommend that the air filter shall be cleaned.

5. Failure status Whether a trouble is present in the air conditioner is informed.The error code of the 
trouble is not informed by this LonWorks interface, but it is indicated on the remote 
controller.

6. Room temperature The intake sensor temperature of the indoor unit is indicated. The intake sensor 
temperature is sometimes called "the room temperature".

7. Thermo status Whether the refrigerant flows into the indoor unit or not is informed. This status 
corresponds to the thermostat status.

8. Communication status Whether the Interface can communicate with each indoor unit is informed. Normally, 
this status means the power on / off status of the indoor unit.
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[Setting function]

[Object Request / Status function]

[Installation function]

1. Send Heartbeat It sets the interval time for sending the following output network variables. This 
function is invalidated at shipment.

· On / Off status
· Temperature set status

2. MinimumSendTime It sets the minimum time to send the following network variable. This function is 
invalidated at shipment.

· Room temperature status
3. Delay Time It sets the delay time for the data sending when the power supply is turned on. This 

function is invalidated at shipment.
4. Receive Heartbeat If the following input network variable is not received for a certain time, the variable 

will be returned to the initial value. This function is invalidated at shipment.
· Remote controller prohibit command

1. Object Request / Status It is used to check whether the NODE malfunction is present or not.
If it is normal, the object status will be answered back to the object request from the 
host computer of the building management system.

1. Wink function When the wink command is received from the network control tool, the service LED 
of the receiving NODE flickers.

2. Service switch & LED The LED integrated switch is provided on the front panel. When the switch is 
pressed, Neuron ID of corresponding NODE is sent to LonWorks network. The 
status of the NODE can be checked with this LED status.
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4. Connection wiring diagram

0 1

Ground

To Superlink
network

Service SW
&

Service LED

Main power
LED

Main power
switch

To LONWORKS
network

L

OFF ON

N 1 2 A B

NODE 0 NODE 1 NODE 2 NODE 3

AC100 / 200 V



Detailed Description of the System Machines Air Conditioning Control System

556

5. Outline drawing
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4.7.2 SC-LGW-A
1. INTRODUCTION

1. SCOPE 
This product specification is applied to the LON Gateway SC-LGW-A which connects the LON*1 network with 
the MITSUBISHI HEAVY INDUSTRIES' "SUPERLINK" networks. This document describes the specifications 
of the product as for Nov. 27, 2004. Any contents of this document may be changed without prior notification.

*1 LON is a widely used control network by Echelon Co. "LON" is Echelon's registered trade name.

2. OUTLINE OF PRODUCT 
- Number of SUPERLINK networks  : 2 networks 
- Number of indoor units   : Max.48 ×  2 networks = Max.96 indoor units 

(Max.32 ×  2 networks = Max.64 indoor units in case 
that SLA-1/SLA-2A's are connected)

- Number of LON nodes   : 1 node for this gateway 
- Number of network variables  : 1250 (implemented as 97 Functional Blocks) 
- LON transceiver   : FTT-10A 

3.  LONMARK 
This LON Gateway is not LONMARK approved product. There is no LONMARK Functional Profile for packaged 
air-conditioners.

4. ENGINEERING WORK 
"Engineering work" means technical service work such as dispatching engineers to the site, the address 
allocation planning work, configuration of this gateway, trial operation of the system and so on. These 
engineering works may be paid services.

5. CUSTOMIZE WORK 
This LON Gateway is a kind of ready-made product. Customization of the functions of this gateway cannot be 
supplied.



Detailed Description of the System Machines Air Conditioning Control System

558

2. SYSTEM ARCHITECTURE
1. SYSTEM DIAGRAM 

Fig. 5.5 shows a basic case of the system diagram of connection between the Building Management System 
host computer, the LON Gateway and the SUPERLINK control networks.

Number of indoor units for one SUPERLINK network
Max. 48 indoor units can be connected in case SLA-1 
or SLA-2A etc is not connected. 

Number of outdoor units for one SUPERLINK network
Max 12 (recommended)

Fig. 5.5 System Diagram (Basic case)Fig. 5.5 System Diagram (Basic case)

LONWORKS (FTT-10)

Building Manaegment
System 

LON GatewayLON Gateway
(SC-LGW-A)(SC-LGW-A)

IndoorUnit
IU-0 R

R

R

SUPERLINK No.1 network SUPERLINK No.2 network

SUPERLINK address

Remote controller
IndoorUnit

IU-1

IndoorUnit
IU-0 R

R
IndoorUnit

IU-1

IndoorUnit
IU-2

IndoorUnit
IU-2

IndoorUnit
IU-46

IndoorUnit
IU-47

R
IndoorUnit

IU-46

IndoorUnit
IU-47

OutdoorUnit
OU-0

OutdoorUnit
OU-11

OutdoorUnit
OU-0

OutdoorUnit
OU-11
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Fig. 5.6 shows a case of the system diagram of connection between the Building Management System host 
computer, the LON Gateway, and the SUPERLINK control networks along with SUPERLINK option controllers 
SLA-1 or SLA-2A. The SC-AD-L adapter should be used for connection of MHI's single type packaged air-
conditioner models.

Fig. 5.6 System diagram (With SLA-1-E/SLA-2A-E)Fig. 5.6 System diagram (With SLA-1-E/SLA-2A-E)

SLA-2A 

IndoorUnit
IU-31

OutdoorUnit
OU-0

OutdoorUnit
OU-11

OutdoorUnit
OU-0

IndoorUnit
IU-30

IndoorUnit
IU-31

OutdoorUnit
OU-11

SLA-1 

SLA-1 

Single type
IndoorUnit

Single
Outdoor 

Unit

Adapter
IU-2

SUPERLINK Adapter
SC-AD-L

SUPERLINK address

Option controller

Number of indoor units for one SUPERLINK network
Max. 32 indoor units can be connected in case SLA-1-E 
or SLA-2A-E is connected. 

Number of outdoor units for one SUPERLINK network
Max 12 (recommended)

Building Manaegment
System 

LONWORKS (FTT-10)

LON GatewayLON Gateway
(SC-LGW-A)(SC-LGW-A)

IndoorUnit
IU-0 R

R

R

R

R

SUPERLINK No.1 network SUPERLINK No.2 network

Remote controllerIndoorUnit
IU-1

IndoorUnit
IU-0 R

IndoorUnit
IU-1

IndoorUnit
IU-2
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2. AIR-CONDITIONER CONNECTION 
(1) Packaged Air-Conditioner Models 

- MHI's Multi KX series  
- MHI's Multi GHP series 
- SC-AD-L adapter+Separate PAC series 
When the SC-AD-Ls are used, some functions will become invalid. The detail explanation of the 
limitations for the SC-AD-L will appear in the later version of this document.

(2) Max number of indoor units 
The maximum number of indoor units connected is shown in the Table 5.4 depending on connection of the 
SUPERLINK option controller such as SLA-1-E or SLA-2A-E. The reason why the number of indoor units 
connectable is reduced in the case of option controller connection is for communication traffic limitation.

Table 5.4 

Without option controller With option controller(*)
Number of SUPERLINK networks 2 networks 2 networks 
Number of indoor units Max. 48 units ×  2 = Max. 96 Max. 32 units ×  2 = Max. 64 

3.  LON COMMUNICATION 
(1) COMPATIBLE LON NETWORK 

- Communication Protocol : LonTalk  
- Transceiver Type : FTT-10A 
- Transmission Speed : 78kbps 

(2) LON Node 
This LON gateway has only one LON node. The node has 1250 network variables for 96 indoor units of air-
conditioners. In other words, 13 network variables for every indoor units make 1250 network variables for 96 
indoor units for this gateway.
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3. FUNCTION OVERVIEW
1. LON NETWORK MANAGEMENT FUNCTIONS 

Since this LON gateway is not LONMARK approved products, some LON network management functions are 
not supported by this gateway.

2. CONTROL & MONITOR FUNCTION OVERVIEW 
The control and monitor functions mean categories of jobs from an air-conditioning system's point of view. The 
Table 5.6 shows the control and monitor functions of the SC-LGW-A Gateway.

Table 5.5 List of the LON Network Management Functions

Function Support Explanation
Service PIN Yes Broadcasts Neuron ID by pressing Service PIN on the case 
Wink No No response when receiving Wink message 
Object Request No No response when receiving Object Request message 
Object Status No No response when receiving Object Request message 
Send HeatBeat Yes For Only output network variables for air-con On/Off status
Receive HeatBeat No Cannot be configured 
Minimum Send Time No Cannot be configured 
Delay Time No Cannot be configured 

Table 5.6 List of Control & Monitor Functions 

Function Explanation

C
 O

 N
 T

 R
 O

 L

On/Off command Send On / Off command to an indoor unit 

Mode command Send Operation Mode command (Auto, Cooling, Heating, 
Fan) to an indoor unit. 

Setpoint command Send Temperature Setpoint command to an indoor unit. The 
range is from 18 to 30 degrees Celsius. 

Fanspeed command Send Fanspeed select command (Hi, Me, Lo) to an indoor 
unit. 

Filter Sign Reset command Send Reset command for Filter Sign to the remote controller  
of an indoor unit. 

Remote controller Lock / Unlock 
command

Send the remote controller operation Lock or Unlock 
command to an indoor unit.

System Stop command Send Forced Off commands to all indoor units and set all 
remocons Lock mode simultaneously. 

M
 O

 N
 I 

T 
O

 R

On/Off status Monitor On / Off status of an indoor unit.  

Mode status Monitor Operation Mode status (Auto, Cooling, Heating, 
Fan) of an indoor unit. 

Setpoint status Monitor Temperature Setpoint status of an indoor unit. 
Fan Speed status Monitor Fanspeed select status of an indoor unit. 
Room Temperature Status Monitor Inlet air temperature sensor data of an indoor unit. 
Failure status Monitor Failure status and Error Code of an indoor unit.  
Filter Sign status Monitor Filter Sign status of an indoor unit. 
System Stop status Monitor All air-conditioner Forced Off status. 
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4.HARDWARE SPECIFICATIONS
(1) Power Supply 

- AC single phase   100V - 240V   +10%, -15%   50/60Hz 

(2) Operation Temperature
- Ambient Temperature : 0 to 40 degrees Celsius 
- Relative Humidity : Max 85 %RH (without dewing) 

(3) Storage Temperature
- Ambient Temperature : -10 to 50 degrees Celsius 
- Relative Humidity : Max 85 %RH (After 48 hours from out of storage, dewing should not 

exists)  

(4) Power Blackout Compensation 
- This gateway does not have a battery circuit for power blackout recovery.
- If blackout or manual power-off occurs for more than 30 msec, the monitoring data and the setting of 

each indoor unit, such as the operation mode or set point temperature, may disappear.
- This gateway does not store and recover the On/Off control settings. However, depending on the 

setting of the remocon, indoor units will restart when the power supplies to the whole air-conditioner 
system resume to normal state.

(3) Appearance 
- Outline drawing : Fig 5.6 on the following page 
- Outline dimensions : 260 (W) ×  200(H) ×  79 (D) mm 
- Color : Cream
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terminals are not shown 

Fig. 5.7 Outline Drawing of the SC-LGW-AFig. 5.7 Outline Drawing of the SC-LGW-A
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5.INSTALLATION
1. INSTALLATION CONDITIONS 

This gateway SC-LGW-A has a terminal block for the AC power supply on the outside surface of the casing.

For avoiding electrical shock injury, the SC-LGW-A should be installed inside a cabinet with a lock

The direction of placement of this Gateway when installation should be such a way that the front panel is 
vertical and the lettering of the front panel is right direction to enable air-cooling.
The recommended service space surrounding this Gateway is as follows;
- Upper clearance : Minimum 30 mm
- Lower clearance : Minimum 30 mm
- Right side clearance : Minimum 50 mm (more than 100 mm is recommended)
- Left side clearance : Minimum 50 mm (more than 200 mm is recommended)

The side clearance is for wiring workspace. 

2. WIRING  
The Fig 5.8 shows the wiring of this Gateway. After wiring to the LON Gateway, the terminal covers, which are 
included in this Gateway's product package, should be installed by screws as shown in the Fig 5.7. After wiring 
work finished, fix the terminal covers securely by the screws

AC Power

Screw terminal “L”, “N”, Ground

SC-LGW-A 

Power   ServiceLED

ServicePIN

Fig. 5.8  SC-LGW-A WiringSC-LGW-A Wiring

LON connector. 
Both Plug and Receptacle
are attached. SUPERLINK No.1 

SUPRELINK No.2

LON network 

SL1  SL2

Screw terminal “A” and “B”

Screw terminal “A” and “B”
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3. LON CABLE 
This gateway supports the LON FTT-10A twisted-pair transmission line which is the most popular network line 
type of LONWORKS. Follow the Building Management System vender's the LON cable selection.
This gateway has both plug and receptacle for the LON connector on the side panel. Connect the end of the 
twisted-pair cable to the connector plug's screw.

4. SUPERLINK CABLE
This Gateway supports the SUPERLINK control network. The recommended specifications of the cable for the 
SUPERLINK are shown as follows;
(1) Size of cable : 0.75 to 2.0 square mm
(2) Max length of wiring : 1000m/channel (loop wiring is not allowed)
(3) Cable materials :

(4) For prevention of electromagnetic noise malfunctions, parallel wiring with the power line should be avoided.

Twisted Vinyl Cabtyre Cable VCTF  2 core  0.75 to 2.0 square mm 
Twisted Vinyl Cabtyre Cable VCT  2 core  0.75 to 2.0 square mm 
Twisted Vinyl Cable for Control CVV  2 core  0.75 to 2.0 square mm 
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4.8 Super Link BACnet Gateway SC-BGW-A 
1. INTRODUCTION

1. SCOPE
This preliminary product specification is applied to the communication unit SC-BGW-A that connects a Building 
Management System network and MITSUBISHI HEAVY INDUSTRIES' "SUPERLINK" networks by the 
"BACnet"*1 communication protocol. This document describes the overview specifications of the product as for 
April 22, 2004. Any contents of this document may be changed without prior notification.
*1 BACnet : Building Automation and Control networks

2. STANDARDS/GUIDELINES
This product is designed as conforming to the following standard and guideline.

(1) BACnet/IP standard 1995 version
"ANSI/ASHRAE  Standard 135-1995 : Data Communication Protocol for Building Automation and 
Control Networks"

(2) JRAIA Interface Committee Guideline
"BACnet Implementation Guideline for Packaged Air-conditioners" Ver.1.0 Feb.5, 2004 issued by the 
Interface Committee of the Japanese Refrigeration and Air-conditioning Industry Association.

(3) CE Markings
"EMC Directive, 89/336/EEC, 92/31/EEC and 93/68/EEC"

3. ENGINEERING WORK
"Engineering work" means technical service work such as dispatching engineers to the site, the address 
allocation planning work, configuration of this Gateway, trial operation of the system and so on. These 
engineering works may be paid services.

4. CUSTOMIZE WORK
This Gateway is a kind of ready-made product. Customization of the functions of this Gateway will not be 
accepted.
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2. SYSTEM ARCHITECTURE
1. SYSTEM DIAGRAM

Fig. 5.9 shows a basic case of the system diagram of connection between the building management system 
host computer, the SC-BGW-A BACnet Gateway and the SUPERLINK control networks.

CELL No. allocation
From CELL 0 to CELL 95 can be allocated. Skipping CELL
No. is acceptable.

Number of indoor units for one SUPERLINK network
Max.48 indoor units can be connected in case that SLA-1 or
SLA-2A etc is not connected.

Number of outdoor units for one SUPERLINK network
Max.12 (recommended)

Fig. 5.9  System Diagram (Basic case)Fig. 5.9  System Diagram (Basic case)

Ethernet 10BASE-T/100BASE-TX  BACnet/IP Protocol

BACnet GatewayBACnet Gateway
(SC-BGW-A)(SC-BGW-A)

IndoorUnit
IU-0

IndoorUnit
IU-1

CELL 0

R

IndoorUnit
IU-2

IU-46

IU-47

R

CELL 1

OutdoorUnit
OU-0

IndoorUnit

IndoorUnit

CELL P

R

OutdoorUnit
OU-11

Building Management System
Host Computer

SUPERLINK No.1 Network

SUPERLINK No.2 Network

OutdoorUnit
OU-0

IndoorUnit
IU-46

IndoorUnit
IU-47

CELL Q

R

IndoorUnit
R

IndoorUnit
IU-1

IU-0

IndoorUnit
IU-2

CELL P+2

CELL P+1

R

OutdoorUnit
OU-11

Remote Controller
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Fig. 5.10 shows a case of the system diagram of connection between the building management system host 
computer, the SC-BGW-A BACnet gateway, and the SUPERLINK control networks along with SUPERLINK 
option controllers such as SLA-1 or SLA-2A. The SC-AD-L adapter should be used for connection of MHI's 
single packaged air-conditioners models.

R

R

R R

R

SLA-1

SLA-1 SLA-2A

R

CELL No. allocation
From CELL 0 to CELL 63 can be allocated. Skipping CELL
No. is acceptable.

Number of indoor units for one SUPERLINK network
Max.32 indoor units can be connected in case that SLA-1 or
SLA-2A etc is connected.

Number of outdoor units for one SUPERLINK network
Max.12 (recommended)

Ethernet 10BASE-T/100BASE-TX  BACnet/IP Protocol

Building Management 
System Host Computer

BACnet GatewayBACnet Gateway
(SC-BGW-A)(SC-BGW-A)
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Fig. 5.10  System Diagram  (Option controller connected)Fig. 5.10  System Diagram  (Option controller connected)
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2. BMS CONNECTION
(1) Lower Layer of the BACnet Protocol

This gateway is to be connected to the Building Management System (BMS) network by the BACnet/IP 
lower layer communication protocol that works over an IP network.

- Lower layer protocol : BACnet/IP of the BACnet standard "ANSI/ASHRAE Standard 135-
1995"

- Physical layer : Ethernet 10BASE-T or 100BASE-TX (Automatic selection)

(2) Communication connection specifications
To be written.

3. AIR-CONDITIONER CONNECTION
(1) Packaged Air-Conditioner Models

- MHI's Multi KX series
- MHI's Multi GHP series
- SC-AD-L adapter + Separate PAC series

When the SC-AD-Ls are used, some functions will become invalid. The detail explanation of the limitations 
for the SC-AD-L will appear in the later version of this document.

(2) "AIR-CON CELL"
A new concept of the "Air-con CELL" is introduced in this gateway system. An Air-con CELL is defined as a 
logical group of indoor units for control & monitor of the air-conditioners. An Air-con CELL consists one 
indoor unit or more than one indoor units connected by one remote controller.
In the Fig. 5.8, an Air-con CELL is indicated by a surrounding dashed line. The indoor units of the CELL 
should be on the same SUPERLINK network. But the CELL identification numbers can be allocated over 
the SUPERLINK networks as shown in Table 2.2.
Issuing a control command to a CELL is equal to issuing the control command to every indoor unit of the 
CELL. Therefore, operation of each indoor unit is identical for every indoor unit within the CELL. It is 
possible to control and monitor each individual indoor unit by defining a CELL equals to an indoor unit. All 
indoor units in the same CELL must be connected by the same remote controller, that is remocon group 
connection.
The CELL grouping definition is common to all the functions of this gateway. The CELL definition is 
provided by the PAC information file. The information file must be set before the test operation of this 
gateway.
This PAC information file is memorized by the non-volatile memory of this gateway once it is uploaded.

(3) Max number of indoor units
The maximum number of indoor units connected is shown in the Table 2.2 depending on connection of the 
SUPERLINK option controller such as SLA-1 or SLA-2A. The reason why the number of indoor units 
connectable is reduced in the case of option controller connection is for communication traffic limitation.

Without option controller With option controller(*)
Number of SUPERLINK networks 2 networks 2 networks
Number of indoor units Max48 units ×  2 = Max 96 Max32unts ×  2 = Max 64
Number of CELLs Max48 CELLs ×  2 = Max 96 Max32 CELLs ×  2 = Max 64
Range of CELL number CELL 0 to CELL 95 CELL 0 to CELL 63

(*) Option controllers should be max. 2 of SLA-1 or only one of SLA-2A for one SUPERLINK network.
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3.FUNCTION OVERVIEW
1. COMMUNICATION FUNCTIONS

Table 5.7 shows the list of the functions of this BACnet gateway from a view point of BACnet communication 
between a building management system host computer and this gateway.

2. CONTROL&MONITOR FUNCTIONS
Table 5.8 shows the list of the functions of this BACnet gateway from a view point of control & monitor of the 
packaged air-conditioners. An "Air-con CELL" is a logical group of indoor units for one remote controller as 
defined in the section 2.2 in this document.

Table 5.7  Communication Function List

Function Description
Reset start Broadcasts BACnet "I_Am" message at the reset start.
Alive check Broadcasts BACnet "I_Am" message every 1 minute continuously.
Write service from host Accepts BACnet Write Services from the host computer.
Read service from host Responds to BACnet Read Service form the host computer.
Change of Value Report Broadcasts Change of Value of the packaged air-conditioners.
Alarm report Broadcasts Alarm report of the packaged air-conditioners

Table 5.8 Control & Monitor Functions List

Function Description

C
 O

 N
 T

 R
 O

 L

On/Off command Sends On/Off command to an Air-con CELL through the 
SUPERLINK.

Mode command Sends Mode command (Cool, Heat, Fan, Auto, Dry) to an 
Air-con CELL through the SUPERLINK.

Fan speed command Sends Fan Speed command (Hi, Me, Lo) to an Air-con 
CELL through the SUPERLINK.

Set Temp command Sends Set Temperature (18 - 30 deg C) to an Air-con CELL 
through the SUPERLINK.

Filter Sign Reset command Sends Filter Sign Rest command to an Air-con CELL 
through the SUPERLINK.

Remocon Lock command 
(All button)

Sends Remocon Lock command to an Air-con CELL 
through the SUPERLINK. All the functions will be locked/
unlocked simultaneously.

System Stop command Sends Off and Remocon Lock commands to all Air-con 
CELLS simultaneously.

M
 O

 N
 I 

T
 O

 R

On/Off status Reports On/Off status of an Air-con CELL to the host 
computer. 

Alarm status Reports occurrence of failure stop of an Air-con CELL to the 
host computer.

Error Code status Reports failure stop Error Code of an Air-con CELL to the 
host computer.

Mode status Reports  Mode status (Cool, Heat, Fan, Auto, Dry) of an Air-
con CELL to the host computer.

Fan Speed status Reports Fan Speed setting status of an Air-con CELL to the 
host computer.

Room Temp status Reports Room Temperature sensor data of an Air-con CELL 
to the host computer. 

Filter Sign status Reports Filter Sign status of an Air-con CELL to the host 
computer.

Communication status Reports SUPERLINK communication status of an Air-con 
CELL to the host computer.
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4.HARDWARE SPECIFICATIONS
(1) Power Supply
   - AC single phase  100V - 240V  +10%, -15%  50/60Hz

(2) Operation Temperature
- Ambient Temperature : 0 to 40 degrees Celsius
- Relative Humidity : Max 85% RH (without dewing)

(3) Storage Temperature
- Ambient Temperature : -10 to 50 degrees Celsius
- Relative Humidity : Max 85% RH (After 48 hours from out of storage, dewing should not 

exists)

(4) Power Blackout Compensation
- This gateway does not have a battery circuit for power blackout compensation.
- If blackout or manual power off occurs for more than 30 msec, the monitoring data and the setting of 

each CELL (indoor unit), such as the operation mode or set point temperature, may disappear.
- This gateway periodically writes the monitoring data of the CELLs to the non-volatile memory at every 

24 hours. If the power supply is cut off, at the worst case, the monitoring data of 24 hours before that 
time will be stored. The stored settings are automatically recovered when this gateway is restarted.

- This gateway does not store and recover the On/Off control settings. However, depending the setting of 
the remote controller, indoor units will restart when the power supply to the whole air-conditioner 
system resume to normal state.

(3) Appearance
- Outline drawing : Fig 5.11on the following page
- Outline dimensions : 260(W) ×  200(H) ×  79(D) mm
- Color : Blue
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Fig. 5.11  Outline Drawing of SC-BGW-A
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5. Operation Instructions
5.1 Center Console SLA-1-E
Component description and function

Requirements
� Please make a note of the connected units on the attached switch display label, which should be placed above 

the switch.

About installation

� Please do not install the 
equipment at places where 
interference exists.

� Please do not install the 
equipment at places with high 
humidity or vibration.

� Please do not install the 
equipment at places under direct 
sunshine or adjacent to heat 
sources.

Installation beside computers, automatic 
doors, elevators or machines generating 
interference may result in mis-operation.

Installation at places with high 
humidity or vibration or water splash 
may lead to failures.

Installations at places under direct 
sunshine or adjacent to heat sources 
may lead to failures.
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Simultaneous operation method

Individual operation method

Requirements
yPlease do not press the switches with sharp-pointed materials.

� About settings other than the operation/stop
Please make operation mode setting, temperature setting and air rate setting through the standard remote 
controller (attached with the air-conditioner).

When the operation / check display lamp is red light on

1 Press the simultaneous operation switch
All connected units start to run.
The operation / check display lamp indicates the following 
content:

In operation: green light on
Stop or not connected: off
Abnormality: red light on

To stop, press the simultaneous stop switch
All connected units stop running and the operation / check 
display lamp is off.

1 Press the individual operation / stop switch
If the switch connected to one unit is pressed, only such unit 
runs. The corresponding operation / check display lamp will 
become green light on.

Stop  Press the individual operation / stop switch during 
operation

The air-conditioners stop running and the operation / check 
display lamp is off.

� An abnormality occurs to the air-conditioner.
y In case of an abnormality, the air-conditioner stops operation 

and the corresponding display lamp turns red.

� Please contact the sales outlet where the unit was 
purchased and provide information including "type", 
"model and description", "failure characteristics", "failure 
sign" (indicated at the set temperature on the standard 
remote controller) of the faulty unit.

y Press the individual operation / stop switch with the red light 
on, the display will be off.
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5.2 Center Console SLA-2A-E
Component description and function

Shown below is the state of the central controller after the cover is opened. All the explanations are recorded in the 
LCD.
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Group setting method
Requirement: Please do not use SLA-2A-E to operate the units prior to group setting.

Please make group setting through SLA-2A-E in the following order:
� Setting of the units other than the control objects.
� Setting of the control objects.

� Units other than the object units controlled by central controller SLA-2A-E (or other central controllers).

� Setting of units controlled by central controller SLA-2A-E and subject to the group control.
00 ~15 can be set in SLA-2A-E with up to 16 groups. Logging on to any unit in each  group is possible.

1 Press SET switch while ALL / GROUP / ONE 
(simultaneous/group/individual) switch is pressed.
The setup mode is validated and characters "00 – 00" flash.

2 Press UNIT No. / SET TEMP (unit no. / room temperature) 
switch to select units other than the control objects.
When the  or  buttons are pressed, the unit no. flashes 
and is switched at the same time.

3 Press the FILTER RESET (filter reset) switch
Unit No. display is on and the group No. display becomes "--".

4 Press the FILTER RESET (filter reset) switch again
"--"display is off and the unit No. display remains. The setting 
is done.

5 Press the TIMER (timer) switch
To return to the operation status display of the displayed unit No.

1 Press SET (set) switch and ALL / GROUP / ONE 
(simultaneous/group/individual) switch at the same time.
The setting mode is activated with characters "00 – 00" 
flashing.

2 Press the GROUP SET switch to select the group to be 
set.
The flashing display of GROUP No. turns into the selected No.

3 Press UNIT No. / SET TEMP (unit No. / room temperature) 
switch to select units to be set.
When the  or  buttons are pressed, the UNIT No. flashes 
and is switched at the same time.

4 Press the SET (set) switch
The GROUP No. and UNIT No. stop flashing and become on. 
Setting is done.
y Please repeat step 3 and 4 to set other units in the displayed 

group.
y The later settings take precedence. If a unit has already 

been set to one group before it is set to another group, this 
unit will join the later set group.

5 Press the TIMER (timer) switch
To return to the operation status display of the displayed group 
No.
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Individual setting method
Setting of units controlled by central controller SLA-2A-E but subject to individual control instead of group control.

About the setting of central controller / remote controller
Select the centralized control of the object units controlled by central controller SLA-2A-E or the mobile control 
through the remote controller on the unit side.

� Setting details and switch operability

1 Press SET (set) switch and ALL / GROUP / ONE 
(simultaneous/group/individual) switch at the same time.
The setting mode is activated with characters "00 – 00" 
flashing.

2 Press UNIT No. / SET TEMP (unit No. / room temperature) 
to select units to be set for individual control.
When the  or are pressed, the UNIT No. flashes and can 
be switched at the same time.

3 Press the FILTER RESET (filter reset) switch
The UNIT No. display changes from flashing to lighting and the 
GROUP No. display becomes "--". Setting is done.

4 Press the TIMER (timer) switch
To return to the operation mode display of the displayed unit 
No.

Setting details Switch operability

Central controller Only operation through central controller SLA-2A-E is possible. Operation through the 
remote controller on the unit side is not permitted.

Central remote controller Operation is possible either through central controller SLA-2A-E or the remote 
controller on the unit side. The later setting operation takes precedence.

Remote controller Operation through central controller SLA-2A-E is not permitted. Please use the remote 
controller on the unit side.

1 Please make a selection from simultaneous, individual or 
group operations for units subject to operation/stop 
setting.
Press ALL / GROUP / ONE (simultaneous/group/individual) 
switch.

2 Press SET switch
The display of group No.or unit No.flashes.

3 Press ROOM TEMP/No. switch
Press  or  to select group No. or unit No..

4 Press CENTER REMOTE (central controller / remote 
controller) switch.

Setting Method
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Simultaneous operation method
Perform simultaneous operation / stop of all the units controlled.
Method a

Method b

Group operation method
Operation and stop by group
Method a

� Setting of Operation Details
Please set the operation mode, room 
temperature, air rate, etc. 

Operation: Press the simultaneous operation switch
All the units controlled start running and the operation / 
abnormality display lamp lights in green.

Stop: Press the simultaneous stop switch
All the units controlled stop running and the operation / 
abnormality display lamp goes off.

� Setting of Operation Details
Please set the operation mode, room 
temperature, air rate, etc. 

1. Press ALL / GROUP / ONE (simultaneous/group/
individual) switch.

2. Set to "Central Controller" or "Central Remote Controller" 
through the CENTER / REMOTE (central controller / 
remote controller) switch.

3 Press the Operation or Stop switch.
When the Operation switch is pressed…
All the units controlled start running and the operation / 
abnormality display lamp lights in green.

Press the Stop switch…
All the units controlled stop running and the operation / 
abnormality display lamp goes off.

� Setting of Operation Details
Please set the operation mode, room 
temperature, air rate, etc.

Operation:When the air-conditioner stops running (the operation / 
abnormality display lamp is off), press the group 
operation / stop switch

All the air conditioners within the group start running and the 
operation / abnormality display lamp lights in green.

Stop: During the operation of the air-conditioner (the 
operation / abnormality display lamp lights in green), 
press the group operation/stop switch

All the air conditioners within the group stop running and the 
operation / abnormality display lamp goes off.
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Method b

1 Press ALL / GROUP / ONE (simultaneous / group / 
individual) switch.

2 Press the SET (set) switch.
GROUP No. (group No.) display flashes.

3 Press UNIT No. / SET TEMP (unit No. / room temperature) 
switch.
Press  or  to select the group No.
yDisplay of the operation status of the selected group.

4 Press the SET (set) switch.
GROUP No. (group No.) lights.

5 Set to "Central Controller" or "Central Remote Controller" 
through the CENTER / REMOTE (central controller / 
remote controller) switch.

6 Press the Operation or Stop switch.
When the Operation switch is pressed…
All the air conditioners within the selected group start 
running and the operation / abnormality display lamp lights 
in green.

Press the Stop switch…
All the air conditioners within the selected group stop 
running and the operation / abnormality display lamp goes 
off.

� Setting of operation details
Please set the operation mode, 
room temperature, air rate, etc.
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Individual operation method
Only operate the selected ones among the connected units.

� Setting of operation details
Please set the operation mode, 
room temperature, air rate, etc.

1 Press ALL / GROUP / ONE (simultaneous / group /
individual) switch.
Switch the mode following the sequence 
of . Select "ONE (individual)".

2 Press the SET (set) switch.
UNIT NO. (unit No.) display flashes.

3 Press UNIT No. / SET TEMP (unit No. / room temperature) 
switch.
Press  or  to select the unit No.
y Display of the operation status of the selected unit.

4 Press the SET (set) switch.
UNIT No. (unit No.) lights.

5 Set to "Central Controller" or "Central Remote Controller" 
through the CENTER REMOTE (central controller / remote 
controller) switch.

6 Press the Operation or Stop switch.
When the Operation switch is pressed…
The selected units start running and the operation / 
abnormality display lamp lights in green.

Press the Stop switch…
The selected units stop running and the operation / 
abnormality display lamp goes off.
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Operation details setting method
Setting of the operation mode, room temperature, air rate and automatic swing.

Hints
y During the room temperature setting, please confirm the displays of GROUP No. (group No.) and UNIT 

No. (unit No.). Press SET (set) switch if the displays are flashing and then press  or  after the 
lighting is confirmed.
y For multi KX series, please use a uniform operation mode for each of the indoor units. In case different operation 

modes are set, the later setting will be cancelled and the unit will operate in the forced air supply mode with the 
operation mode display flashing.
y The operation may stop when the room temperature setting switch is pressed to increase or decrease the set 

room temperature. The reason is that the room temperature regulator is working instead of getting into trouble.
y The air rate changes automatically with the room temperature when the unit is running in the drying mode. Air rate 

setting through the FAN SPEED switch is not possible in this case.

� Standard for room temperature setting
Cooling ............ 26~28°C
Drying.............. 21~24°C
Heating ............ 22~24°C
Air supply......... room temperature setting 

is not required

1 Setting of ALL / GROUP / ONE (simultaneous / group /
individual)

For simultaneous operation, please set to "ALL 
(simultaneous)".
For group operation, please make group setting following 
the sequence of Step 1, 2, 3, and 4 in
For individual operation, please set following the sequence 
of step 1, 2, 3, and 4 in Page 347.

2 Set to "Central Controller" or "Central Remote Controller" 
through the CENTER REMOTE (central controller / remote 
controller) switch.

3 Setting of the operation mode
Press MODE (operation mode) switch.
Switch the mode following the sequence of 

supply.

4 Setting of room temperature
Press  or  to set the room temperature.

5 Setting of air rate
Press FAN SPEED (air rate changeover) switch to switch 
following the sequence of fast ←→  strong ←→  weak.

6 Setting of automatic swing
Press AUTO SWING (automatic swing) switch to switch 
between AUTO SWING ON ←→  AUTO SWING OFF.

 Method b
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Timer operation method
Timer function is not available in central controller SLA-2A-E. When connected to a weekly timer and a 
commercially available timer, this unit is able to perform timer operation.

� Timer operation
The unit set with the timer operates / stops with the signals from the external timer.

� Release of timer operation
Press the TIMER switch to set the timer display to no display. The timer operation is disabled.

1 ALL / GROUP / ONE (simultaneous / group / individual) 
setting

For simultaneous operation, please set to "ALL 
(simultaneous)".
For group operation, please set the groups for timer 
operation following the sequence of step 1, 3, 4, and 5 
in .
For individual operation, please set the groups for timer 
operation following the sequence of step 1, 3, 4, and 5 in 
Page 347.

2 Set to "Central Controller" or "Remote Central Controller" 
through the CENTER / REMOTE (central controller / 
remote controller) switch

3 Press the TIMER (timer) switch
Switch the mode following the sequence of 

.

Select "TIMER (timer)".
Setting of units running in the timer mode is thus completed.

Method b
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Demand unit setting method
Demand control function is not available in SLA-2A-E central controller. Demand control is possible when the unit is 
connected to a demand controller.

� Disconnecting the jumper wire (J1) in advance can prohibit the mobile remote control over the set units by 
external signals.
When the external signals are released, the Central Controller / Remote Controller returns to the original status.

The demand operation does not run at this moment.

� Demand operation
Units that have been set to the demand operation status shut down the thermostat following the signals from the 
external demand controllers. After the signals are released, they will return to the original operation status.

� Release of demand setting
Press SET switch and FAN SPEED / DEMAND switch at the same time to set the demand display to no 
display.
Demand operation is thus disabled.

1 ALL / GROUP / ONE (simultaneous / group / individual) 
setup

Please set to "ALL (simultaneous)" to enable all units.
For group settings, please set the groups for the demand 
setting following the sequence of step 1, 3, 4, and 5 in 

.
For individual operation, please set the groups for the 
demand setting following the sequence of step 1, 3, 4, and 
5 in Page 347.

2 Set to "Central Controller" or "Remote Central Controller" 
through the CENTER / REMOTE (central controller / 
remote controller) switch

3 Press the SET (set) switch and the FAN SPEED / DEMAND 
(air rate changeover/demand) switch at the same time.
Switch the mode in the sequence of .
Select "DEMAND (demand)".

Setting of the demand operation is thus completed.

Method b
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When the operation / abnormality display lamp lights in red
� An abnormality occurs to the air-conditioner
y When the operation / abnormality display lamp corresponding to the group No. where the abnormal unit is 

located lights in red, the abnormal unit stops running. The LCD switches to the abnormality display shown in the 
following diagram and the displays of the operation mode, room temperature, air rate and automatic swing 
become blank. 

� Please get in touch with the sales outlet where the respective unit was purchased and provide 
information including the "error code", "error characteristics", "model name of the abnormal unit".

y In case of more than 2 abnormal units, the unit No. of the abnormal unit and the corresponding error code are 
switched to every time when the check switch is pressed.
(Example)
Switch the display in the sequence of  when there are 3 abnormal units, 02-00, 
02-10 and 08-05 respectively and 02-10 is currently displayed.

� Abnormality display reset
y Press ALL / GROUP / ONE (simultaneous/group/individual) to return to the usual operation status display.

When the filter sign lights
� Please clean the filter

(Refer to the operation manual attached with the air-conditioner for the cleaning method.)
y The filter sign lights when the total operation time of any one unit among the connected indoor units reaches the 

set time.

Confirmation of the unit No. with the filter sign on

y While the filter sign is lighting, press the check switch and the 
group No. and unit No. shown in the filter sign will be displayed 
for 10 seconds and then the original display returns.
In case there are more than 2 units generating the filter sign, 
every pressing of the check switch will switch the unit No.
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Filter sign reset (Please reset the filter after the cleaning)

Hints
The filter sign can be disabled through central controller SLA-2A-E. Please get in touch with the sales outlet of the 
air-conditioner.

Usage guidance
� About ROOM TEMP (air suction temperature) display

The following contents are displayed during the operation of the units:
y During the simultaneous and individual operation: the air suction temperature of the displayed units is 

displayed.
y During the group operation : the air suction temperature of the unit with the smallest 

unit No. among the displayed groups is displayed.

� About ALL / GROUP / ONE (simultaneous/group/individual) setting
y When set to ALL (simultaneous): All settings are possible for all the connected units and the operation 

status of the currently displayed unit is displayed.
y When set to GROUP : Various settings are possible by group. The operation status of the unit 

with the smallest unit No. in the group is displayed.
y When set to ONE (individual) : Various settings are possible by unit. The operation status of the currently 

displayed unit is displayed.

� About power failure compensation
The setting status at the moment right before the power failure is memorized when the power source of the 
central controller SLA-2A-E is cut off due to power failure. Upon the power recovery, the air-conditioner that 
was running before the power failure resumes operation.
Besides, the power failure compensation function can be disabled. Please get in touch with the sales outlet of 
the air-conditioner.

1 ALL / GROUP / ONE (simultaneous / group / individual) 
setting

2 Set to "Central Controller" or "Central Remote Controller" 
through the CENTER / REMOTE (central controller / 
remote controller) switch.

3 Press FILTER RESET (filter reset) switch.
Simultaneous: The filter sign lights and all units are reset.
Group : The filter sign for the displayed groups lights 

and all units are reset.
Individual : Only the displayed individual units are reset.

Below 13°C : displayed as 13°C
From 14°C~34°C: display between 14°C and 

34°C by 1°C.
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5.3 Weekly Timer SCA-WT-E
Component description and function

All the contents are recorded on the LCD for explanation. 

Program Display

Display of Setting Mode

Display of Setting 
Confirmation
Displayed in the 
confirmation mode. 

Display of 
Group No. 
Displayed only when in 
combination with the 
central controller SLA-
2A-E for group control.

Display of the mode selected 
through the setting mode switch. 
The monitor mode is active 
outside the set time. Therefore, 
there is no display for this part.

Display of Week 
��: indicating the current week.

: indicating day-off.
: indicating the week set by 
the timer.

Display of Current Time

Display of Check
Displayed when 
communication abnormality 
occurs. 

Display of On / Off Time
To display the ON / OFF time 
of the programmed operation.

SELECT Switch
For switching among week, 
hour, minute, program No. and 
group No. when setting the 
time, timer and day-off and 
performing the setting 
confirmation.

SET Switch
This switch is used for 
confirming the details of time 
setting, timer setting and day-
off setting.

Week, Program No. Select / Hour Minute 
Setting Switch

switch is used to select week and program No.
switch is used to select hour, minute and the 
group No.

Graphic Display 
of Timer Setting
Display the timer 
setting details by 
graphics.

Setting Mode 
Switch
Switch for switching 
between the time 
setting, timer setting, 
day-off setting and 
monitor mode.

Setting Confirmation Switch
Used for confirming the 
timer setting.

��
��
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Week & current time setting

� Keep the switch pressed when setting 
hour and minute, which can speed up the 
setting.

� Keep the switch pressed when 
setting week, which can speed up the 
setting.

� When the switches are not operated for 60 
seconds, the setting will automatically 
return to the monitor mode. Please operate 
once again.

1 Press MODE (setting mode) switch
TIME (time setting) is displayed in the setting mode.

2 Press SELECT (select) switch
The symbol  flashes on the indicator of week.

3 Make the symbol point to the current week by 
pressing switch.

4 Press SELECT (select) switch
The "hour" part of the TIME (current time) flashes.

5 Adjust the "hour" of the TIME (current time) by pressing 

 switch.

6 Press SELECT (select) switch
The "minute" part of the TIME (current time) flashes.

7 Adjust the "minute" of the TIME (current time) by 

pressing switch.

8 Press SET (set) switch
The display changes from flashing to lighting and the week 
and current time setting is done.

9 Press MODE (setting mode) switch to change the display 
of the setting mode to no display.
Return to the monitor mode.

Hints
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Setting of programmed operation
3-cycle programmed operation can be set for each day of a week.

(Example) To operate the air-conditioners in the group No. 
10 on Wednesday according to the following 
program:

Program : operate during 9:05 a.m.~11:50 a.m.
Program : operate during 1:05 p.m.~5:00 p.m.

1 Press MODE (setting mode) switch to display PROGRAM 
(timer setting).

2 Press SELECT (select) switch
GROUP No. (group No.) 00 flashes.
� When not used in combination with central controller SLA-

2A-E, the Group No. is not displayed and the symbol  
above the week flashes. Please continue the operation 
from Step 5.

3 Set GROUP No. (group No.) to 10 by pressing switch.

4 Press SELECT (select) switch.

The symbol above the week flashes.

5 Make the symbol point to "W (Wednesday)" by 
pressing switch.

6 Press SELECT (select) switch.

The symbol below the PROGRAM (program) flashes.

7 Make the symbol point to by pressing switch.

8 Press SELECT (select) switch.

The "hour" part of  (power-on time) flashes.

9 Make it point to AM 9:-- by pressing  switch.

10 Press SELECT (select) switch.

The "minute" part of  (power-on time) flashes.

11 Make it point to 05 by pressing  switch.

� � �

ON

ON

� Keep  switch pressed when setting 
the group No., hour and minute, which 
can speed up the setting.

� When the switches are not operated 
for 60 seconds, the setting will 
automatically return to the monitor 
mode. Please operate once again.

Hints
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� Setting the GROUP NO. (group No.) to 88 
can make all the groups operate according 
to the same program.

� Move the week in proper order to select 
both S~S (Sunday~Saturday) and M~F 
(Monday~Friday). This method can be 
used if the same program is used for the 
whole week or on ordinary days.
S(Sunday) ←→ M(Monday) ←→ 
T(Tuesday) ←→ W(Wednesday) ←→ 
T(Thursday) ←→ F(Friday) ←→ 
S(Saturday) ←→ M(Monday)~
S(Saturday) ←→ S(Sunday) ~  
S(Saturday) ←→ S(Sunday)

� Keep  switch pressed when setting hour 
and minute, which can speed up the 
setting.

� When the switches are not operated for 60 
seconds, the setting will automatically 
return to monitor mode. Please operate 
once again.

12 Press SELECT (select) switch
The "hour" part of  (power-off time) flashes.

13 Make it point to AM 1 1:-- by pressing switch.

14 Press SELECT (select) switch
The "minute" part of  (power-off time) flashes.

15 Make it point to 50 by pressing switch.

16 Press SET (set) switch
Setting for the program is done. The flashing display turns 
into lighting. "––" is displayed below the set "W (Wednesday)" 
and the set time is displayed in graphics.

17 Continue to set the program 
Please set according to Step 6-16 shown above.
� Press SET (set) switch to finish the setting for the program . 

The flashing display turns into lighting at this moment and 
the set time is displayed in graphics.

18 Press MODE (setting mode) switch to change the display 
of the setting mode to no display.
Return to the monitor mode.

19 The programmed operation for other dates can be set 
following the same steps.

� � �

Hints
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�ON/OFF Time Setting Rules
y Please set the ON time to -:- - a.m. (morning) if only the OFF time is set. 

The On time can not be set alone.
y Regard the OFF time as the one in the next day if the ON time is later than the OFF time.

(Example) If Wednesday 10:00 p.m. ~ 7:00 a.m. is set, the operation time will be: 
10:00 p.m. Wednesday to 7:00 a.m. Thursday.

y If full day operation is required, please set the time to 0:00 ~ 0:00.
y In case of overlapped programs, only the first ON time and the last OFF time are valid.
(Example 1)

In this case, Program 2 is included in the set time of Program 1. Therefore, only the ON time and OFF time in 
Program 1 are valid.

(Example 2)

In this case, the ON time of Program 1 and the OFF time of Program 2 are valid. The result is shown in the following 
diagram.

y When the OFF time equals to the next ON time, the unit will perform the continuous operation.
(Example) If 10:00 a.m. ~ 1:00 p.m. and 1:00 p.m. ~ 7:00 a.m. are set, 

the unit will operate continuously from 10:00 a.m. to 7:00 p.m..
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Day-off setting
The timer setting by day can be temporarily cancelled through the day-off setting.

Method of clearing setting details
The timer setting, current time and day-off settings can be cleared.
Press SET (set) switch and MODE (setting mode) switch at the same time. All the details set are cleared.

[Example] To set Wednesday as a day-off:
1 Press MODE (setting mode) switch to display DAY OFF 

(day-off setting).

2 Press SELECT (select) switch
The symbol flashes on the week.

3 Make  point to "W (Wednesday)" by pressing  
switch.

4 Press SET (set) switch
When a square frame is added around W (Wednesday) and 
"W (Wednesday)" is displayed, the setting is done.

5 Press MODE (setting mode) switch to change the setting 
mode display to no display.
Return to the monitor mode.

� To cancel the day-off setting, follow the above steps to make 
 point to the weekday to be cancelled and press SET (set) 

switch.
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Confirmation of time set by timer
The time set by the program timer can be confirmed.

When the check display appears

� Keep switch pressed when selecting 
the group No., which can speed up the 
setting.

1 Press CONFIRM (setting confirmation) switch
 is displayed.

2 Press SELECT (select) switch
GROUP No. (group No.) 00 flashes.
y When not used in combination with central controller SLA-

2A-E, the group No. is not displayed and symbol above 
the week flashes. Please continue the operation from Step 5.

3 Select the group No. to be confirmed by pressing  
switch

4 Press SELECT (select) switch
symbol above the week flashes.

5 Make  symbol point to the week to be confirmed by 
pressing  switch

6 Press SELECT (select) switch
 symbol above the PROGRAM (program) flashes.

7 Make the  symbol point to the program No. to be 
confirmed by pressing switch.
y The ON / OFF time of the timer is displayed.

� Press CONFIRM (confirm) switch again to return to the 
monitor mode.

� Communication abnormality occurs
y In case of an abnormality, CHECK (check) is displayed 

above the OFF time and the error code is displayed at the 
display area of the OFF time. All the displays become 
blank except for the current time and week.

� Please get in touch with the sales outlet where the 
respective unit was purchased and provide information 
including the "error code", "abnormality characteristics", 
and so on.

� � �

Hints
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About power failure compensation

y The power failure compensation function is available in the weekly timer SCA-WT-E (which is set to invalid at the 
delivery from the factory).
Please get in touch with the sales outlet of the air-conditioner.

�About Power Failure Compensation Function
y The setting status can be memorized when the power source for the weekly timer SCA-WT-E is disconnected due 

to power failure, etc.. Upon power recovery, the weekly timer may select to operate or stop based on the setting 
status at the time of the power recovery.

(Example)

When the timer is set as shown in the above diagram �
The timer is set to stop upon the power recovery. Therefore, the air-conditioner stops.

When the timer is set as shown in the above diagram �
The timer is set to operate upon the power recovery. Therefore, the air-conditioner starts to operate.

Hints
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1. Test Run
1.1 Standard Multi (FDCA140HKXEN4)
1.1.1 Procedure of  test run

The  test run is work to confirm the following item and that it can meet the user's needs without incompatibility. 

(1) Confirmation of construction
� Use limitations: total number of indoor units / capacity, L / H of refrigerant pipe ... equipment drawing or 

inspection with ears and eyes. 
� Refrigerant pipe: Pipe size, branching pipe, brazing, and heat insulation, airtight test, and vacuum 

drawing...equipment drawing or inspection with ears and eyes.
� Refrigerant changing: this machine meets the Chargeless specification and the changing of refrigerant 

portion for local piping is unnecessary. 
� Electric wiring: Capacity of breaker, signal wire type, and mis-connection confirmation ...equipment drawing 

or inspection with ears and eyes. 
� Confirmation on Combination of indoor / outdoor units: As combination of refrigerant system / address 

...equipment drawing or inspection with ears and eyes.
� Address: Confirmation of the equipment drawing.

(2) Confirmation before  test run
� Confirmation before turning on power: check if there are mixed wiring connections among signal wires and 

power wires ...measuring the resistance between terminals AB. 
� CH energizing time confirmation ... Inspection. 
� Confirmation on Combination of indoor/outdoor units: Operating outdoor unit at every one system ...QSS 

checker or the dip switch.

(3)  Test run
� From acquisition of operating data to judgment
� Existence confirmation of wound in equipment / construction and repair treatment (request to construction 

contractor etc.) 

Remarks: necessary meter etc. : The pressure gauge, tester, the clamping meter, and the thermally 
sensitive resistor thermometer.
(QSS checker and checker of air conditioner)

1.1.2 "Check on construction" by servicemen
Confirm if construction is being properly done by inspection (partly check) before turning on power supply.
This check is necessary for trouble prevention at  test run and after  test run.
(1) Check on use limitations related with equipment designs. 

• The check is chiefly done by listening and investigation of actual conditions, and the correction treatment is 
proposed to the trader.

No. Item Reference Result Content of 
treatments

Treatment 
date

1
The number in which 
indoor unit can be 
connected

� Refer to following note (1)
Indoor unit addition 
or separation

2 Capacity in which indoor 
unit can be connected � Refer to following note (1) Indoor unit addition 

or separation

3

Is the driving always 
under the state of the 
capacities unbalancing 
between indoor unit and 
outdoor unit 

� It is not preferable that a small 
capacity indoor unit alone is 
operating for a long time with 
respect to a large capacity 
outdoor unit. 

4 Limitation on refrigerant 
piping length

� Main pipe ≤  70m
� Branch pipe (The first branch to 

Indoor unit) ≤  30m

Corrections within 
the use limitation.
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Note(1) Number in which indoor unit can be connected (When the number exceeds, abnormally stop [E43].)

(2) The correction of the above-mentioned all items is proposed to the construction contractors. 

(2) Check related with construction
• The check is chiefly done, and then the correction is proposed to the trader .

Remark : Correction is requested to the construction contractor and confirm later.

5
Height difference 
between indoor unit and 
outdoor unit

� The outdoor unit is the 
above the indoor unints : ≤  30m

� The outdoor unit is the 
below the indoor unints : ≤  15m

Same as above

6 Height difference 
between indoor units � ≤  4m Same as above

7 Installation space
(indoor / outdoor units)

� Refer to space limitation in this 
book.

The number in which 
indoor unit can be 
connected (unit)

1 ~ 8 1 ~ 6

Capacity in which indoor 
unit can be connected (%) 80 ~ 130 80 ~ 150

No. Item Reference Result Content of 
correction (1)

Treatment 
date

1 Capacity of breaker for 
power supply 

� Capacity described in material 
(excessive to improper 
protection)

� With the leak breaker (INV unit 
corresponding to INV)

Correct according 
to left mentioned.

2 Local wiring terminal 
processing

� Use terminals for the 
connection to the terminal 
block. 

Correct according 
to left mentioned.

3
Parallel wiring of signal 
wire and power supply 
wiring(high voltage)

� Separate when longer than 
0.5m (The binding of a strong 
signal / power supply wiring is 
improper if longer than 10m). 

� Using coaxial cable for signal / 
power supply wiring is improper. 

Correct according 
to left mentioned.

4
Is there mixed use of 
signal wire and strong 
electric wire?

� Resistance between terminals 
A and B (Ω) ≈  9100Ω ÷ (number 
of indoor units and outdoor units 
and SLA)

Correct before 
turning on power.

5 Material of refrigerant 
pipe

� Is the size proper?  (Refer to 
material)

� Is the branch pipe used pure 
and installing method

Correct according 
to left mentioned.

6 Was the airtight test 
done?

� Specified pressure : R22 = 
2.94MPa R407C = 3.23MPa

Correct according 
to left mentioned.

7 Vacuum drawing
� Has vacuum been drawn in 60 

minutes after pressure reaches 
to 750Mhg? 

Correct according 
to left mentioned.

8 Refrigerant changing

� This machine meets the 
Chargeless specification and 
the additional changing of 
refrigerant portion for local 
piping is unnecessary. 

Correct according 
to left mentioned 
when not treating.

9 Address (indoor / outdoor 
units)

� Confirmation with the 
equipment drawing.

� Have the addresses of outdoor 
and the sub unit been set?

10 Drain check of indoor unit � Was drain check done? Check during test 
run 
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1.1.3 Check before  test runs
Do  test run after the following matter is confirmed before  test runs
If  test run is done directly with omitting the following procedures, troubles that have been no confirmed might occur 
sometimes after it is handed over. 

(1) Confirm if mixed use of signal wires and power supply wires exists ... Confirm before turning on power 
supply
• When getting entangled is missed, damage of the control boards of a lot of indoor units/outdoor units 

(Damage of the super-link communication circuit ... destruction of the zener diodes etc. on this circuit) might 
be caused.

Confirmation method on entanglement of wires 
� Measure the resistance (Ω) between A and B at 

arbitrary terminals "A, B" in the super- link. 
(Refer to the right photograph).

    
� There is no entanglement of wires if the 

measured resistance is approximately equal to 
the calculation value by the following expression.
Resistance (Ω) = 9100 ÷ (number of units).
Note (1) number of units = (number of indoor 

units + number of outdoor units + 
number of SL). 
Where, SLA-1, SLA-2A are one 
respectively.

(2) Confirm that service valve of outdoor unit has been opened ... Confirm before operating
• Operator confirms that service valves of both master and sub units have been made full open, before it 

begins to run.
[If it begins to operate under the state of the service valve closing, as a result, a vacuum running the 
compressor fault will be caused]

Attention : If the operation valve has been closed at  test run, confirms whether the construction contractor has 
completed vacuum drawing and airtight test and refrigerant changing and opened the service valve. If 
this confirmation is neglected, the air entering (no condensation gas and water) or forgetting of additional 
refrigerant charging for local portion will be caused at the end of vacuum drawing.

(3) Confirmation of insulation and power-supply voltage
(a)Insulation confirmation

• The confirmation is requested to be done by the installer or dealer if necessary. 
(b)Power-supply voltage confirmation

• Confirm power-supply voltage before  test run starts
• Confirm carefully while all units is running fully

AB Terminal block

Figure 6.1 Resistance measurement between A-B of super-link signal wire
(Confirm if there is entanglement between signal wire and power wire)

Figure 6.2 Service valve
(Left: oil balancing tube, middle: 

Gas tube and the right: liquid tube)
Figure 6.3 Liquid / gas service valve 

(Shown in figure is full open).
(Operate with a hex-head wrench. )
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(4) Pairing (confirmation of indoor unit / outdoor unit combination)
• Purpose: For the combination of the indoor unit and the outdoor unit, the refrigerant pipes are connected 

according to the equipment blueprint, or / and the addresses of indoor unit / outdoor unit are set 
according to the equipment drawing, as the result, the combinations of indoor and outdoor on the 
signal and the refrigerant piping connection are completed.
If the design changes under construction were transferred between both piping construction 
contractor and operator who set address or address setting was wrong(1), imperceptible mismatch 
of the pairing between indoor and outdoor would occur. 

 • Irregularities due to pairing mismatch: The following serious incompatibilities occur. A  test run of this system 
cannot be done until the disagreement is corrected.
� Not cooling / not heating. 
� When cooling: Heat exchanger was frozen. ⇒  water leak (protect ion function is hardly lost with the float 

switch). 
� When heating: high-pressure anomaly (E40) ... It changes with the number etc. of the indoor units 

operating. 
� When cooling and heating: discharge temperature abnormality (E36) ...It changes with the number etc. of 

the indoor units operating. 
� When cooling: It might cause compressor incompatible due to liquid flood back ...It changes with the 

number etc. of the indoor units operating. 
(a)Pairing confirmation-I: Use the QSS checker or checker of air conditioner. 

 • The confirmation procedure: these works are done on the outdoor unit side.

No. Work content Remarks 

1

� Is the Energized time of crankcase heater (CH) more 
than 30 minutes? (go to the following item 2  if more than 
30 minutes). 

� If less than 30 minutes
 • Go to item 2 if  the temperature of the compressor dome 

≥ saturation temperature at stop +10.
 • The rise of the temperature of compressor dome is 

waited for, if the temperature of the compressor dome ≤ 
saturation temperature at stop +10.

2

� Confirm the number and address of combinational indoor 
units. 

 • Obtain the equipment blueprint (Or, listening), and 
understand whole content of air conditioning facilities

�  Connect QSS (the checker of air conditioner) to terminals 
A and B of outdoor unit etc., all indoor units combined with 
this outdoor unit are selected and started-up. 

• Acquire address list before 
confirmation of pairing

• Terminals A and B can be anywhere. 
• Being able to check 8 units at most 

with QSS at the same time

3

� Run only the outdoor unit to be checked for pairing. 
 • The operation is done with the  test run switch etc. (on the 

main unit control board)
1) SW5-2 (cooling / heating selection switch): cooling ... 

ON, and heating ... OFF
2) Next, SW5-1 ( test run switch): ON. 
Note (1) SW5-1 and 2 are the 1st and 2nd switches 

respectively from the left of the arrow on right 
figure.

Remarks1. When you turn SW5-1 ON, the compressor 
should begin to run immediately or within 
tens of seconds. If the compressor do not 
run, turn  test run switch OFF and turn it on 
again after three minutes.

2. Go to he following procedure if the CH 
conducting time is less than 30 minutes. 
a) Turn SW3-4 ON. Then begin to run with 

the  test run switch etc.. 
b) After all outdoor units for the  test run is 

similarly run for about 30 minutes, all the 
outdoor units are stopped. Then run each 
outdoor unit and do pairing check as 
above-mentioned.

• This is because it takes time till 
compressor run at full speed with CH 
control during less than 30 minutes 
after turning power on for all outdoor 
units. 

Figure 6.4 CH conducting and
temperature of dome

Heater

Measurement
position

Figure 6.5 Position of test run switch.

SW5
SW3
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(b)Pairing confirmation II: Use "operating data" display function of remote controller 
• The confirmation procedure: these works are done on the remote controller side of the indoor unit.

• This series adopts the remote controller with a new specification. Operating data of all indoor units and 
outdoor units connected with same super-link (table below) through one remote controller can be 
displayed on the liquid crystal part of the new remote controller in real time. 

• "Operating data" list displayed by remote controller

Notes (1) Number: it is displayed on up right corner of liquid crystal of remote controller, and it shows what 
displayed data item is. 

4

� Confirm that temperature of heat exchanger of all indoor 
units at operation mode decreases when cooling and 
rises(1) when heating with QSS (the checker of air 
conditioner).
Note (1) compared with stopping,cooling: 5 ~ 10deg

heating: 10 ~ 20deg
There are variations in the temperature with the 
capacity of the indoor unit. 

Remark: Temperature variation is different with the 
operating state of the compressor. In general, it 
takes from a few minutes to about ten minutes. 

� After the confirmation on rising / decreasing in temperature 
of heat exchanger of all indoor units, turn SW5-1 and 2 OFF 
and stop running. Then confirm how the temperature of 
heat exchanger of all indoor units changes to the 
temperature corresponding before operating.

• If there are a lot of indoor units, 
monitoring is done several times in 
the following time left shown, or 
monitoring is done with heat 
exchanger monitor of indoor unit as 
the same time. 

• Confirm under indoor heat 
exchanging mode if the checker of 
air conditioner is being used .

• The temperature change 
confirmation after the outdoor unit 
stops is effective to the pairing 
confirmation even when other 
outdoor units are running by any 
chance.

No. Content of works Remarks

1 The CH energizing time and the temperature of the 
compressor dome are confirmed.

• Reference to pairing confirmation 
method • 1 mentioned in former page

2 Operate each outdoor unit. • Reference to pairing confirmation 
method • 3 mentioned in former page

3

Heat exchanger temperature of all indoor units are confirmed 
with "operating data display" of remote controller. 
• Confirm that temperature of heat exchanger of all indoor 

units at operation mode decreases when cooling and 
rises when heating. 
Note (1) Compared with stopping, Cooling : 5 ~ 10deg 

Heating : 10 ~ 20deg

• Reference to pairing confirmation 
method • 4 mentioned in former page

Number Data item of indoor unit Range of display Number Data item of outdoor 
unit Range of display

01 Operation mode
Cooling / heating /
dehumidification /
ventilation

21 Outdoor temperature -20 ~ (°C)

02 Preset temperature 18 ~ 30 (°C) 22 Temperature of outdoor 
heat exchanger -20 ~ (°C)

03 Temperature of suction 
air Over 0°C 24 Operating Hz 0 ~ 100 (Hz)

04 Temperature of indoor 
heat exchanger 1 Same as above 25 High-pressure 0.0 ~ (MPa)

05 Temperature of indoor 
heat exchanger 2 Same as above 26 Low pressure 0.00 ~ (MPa)

06 Temperature of indoor 
heat exchanger 3 27 Temperature of outlet 

tube 30 ~ (°C)

07 Speed of the indoor fan 28 Temperature under 
dome -20 ~ (°C)

08 Demand frequency 29 CT Current 0 ~ (A)
09 Response frequency

10 Expansion valve 
opening 0 ~ 480 (Pulse) 37 Expansion valve 

opening 1 (Heating) 0 ~ 500 (Pulse)

11 The indoor operating 
time 0 ~ 25500h 38 Expansion valve 

opening 2 (Cooling) 0 ~ 500 (Pulse)

 "Operating data" display function of remote controller
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(2) The data item and the display range: It is displayed on lower dot display part of the remote 
control liquid crystal as shown in the above table and data with units is displayed on the right 
side within the range shown in the table.

Remarks :  Procedure for displaying data on remote controller
The following operation can be done regardless of operating / stopping of the air-conditioner, data 
can be also displayed.

� Press "Check" button.
• "Operating data display " is automatically displayed for a few seconds. 

� While "operating data display" is being displayed, "Set" button is pressed. 
• The least address of indoor unit is displayed and flashed like "indoor 00".

� After the desirable address of the indoor unit is selected with the " " button, "Set" button is 
pressed. 
• The display of address changes from flashing to normal, and after about two seconds, 

display changes into "Data is being read". 
• It will change into data in about 30 seconds.

� Switches to desirable data item (01-38) with the button " " referring to the above table. 
(Continue displaying this data concerned if there is no operation.)
Remark: The data of the outdoor unit: If an arbitrary indoor unit combined with the outdoor 

unit to be confirmed in signal is selected and an arbitrary data number (from 21) 
of the outdoor unit is input according to the table above, the data of this outdoor 
unit can be displayed. (If an arbitrary outdoor unit is selected by the address, 
data of the outdoor unit alone cannot be displayed.)

� When changing to another indoor unit with different address, if "Air conditioner No" button is 
pressed, display is switched to the indoor unit address selection.

1. If you want to return to previous screen in the above-mentioned operation, press 
"Reset" button. Display is changed into the previous one screen. If "Reset" is 
pressed many times, the operating data display ends and returns to a usual display 
(operating / stop).

2. For release of the operating data display, even if not using the above-mentioned 
method, as long as the operating / stop button is pressed, usual display can be 
returned at once (operating / stop). (In this case, the unit operating (stop) can not 
be stopped (started).)

 Procedure :

 Remarks
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1.1.4 Points for  test runs
1.1.4.1 Purpose of  test runs

Test run procedure described in the next pages to confirm whether the following each item is satisfied for all units at 
the site. If there are incompatibilities to be corrected, responsibility trader is requested to correct. After corrected, if 
necessary confirmation is to be done again.
In other words, this work is to confirm that air-conditioning equipment can be handed over to the user without any 
irregularity.
� At the final phase of  test run, it is confirmed that there are no any fault and possibility of fault occurring. It is 

judged according to the following 3 data items.
• If there was defect in the equipment, the repair including part exchanging etc has been completed.

� How to acquire data items / data of equipment side that should be confirmed at  test run.
1) Indoor unit: Confirm the following items and whether cooling / heating is normal by running all connected 

indoor units.
a) The operation confirmation of the expansion valve ... Confirm it by measuring temperature of heat exchanger 

or return / supply air temperature with QSS etc..
Notes (1) The temperature of heat exchanger and return / supply air temperature and operation of the 

expansion valve: Check with QSS (the checker for air conditioner). 
(2) Return / supply air temperature: Measures it with the thermometer etc.
(3) If there are violent liquid backs caused by uncertain factor when cooling and high-pressure rise 

etc caused by uncertain factor when heating, it is guessed that their reasons may be defective 
operation of fan / expansion valve or a defective pairing. 

Remark: When it is presumed that the operation of the expansion valve etc. of this indoor unit is defective 
and some indoor unit is defective from the data measured for outdoor unit, temperature 
measurements of suction and dischargeair are done. It is not necessary to measure for all indoor 
units.

b) Air circulation short circuit and fan operation (air flow rate) confirmations: inspection, and if necessary, 
temperature and air flow rate measurements are done.

c) It is confirmed that there are no anomalous sound and vibration.
       

2) Outdoor units: Confirm under both full loads and partial loads (The indoor unit is partially operated). 
Data aims at confirming whether the amount of the refrigerant is proper and the operations of various 
protection controls and the related functional components (solenoid valve, fan, and compressor) are 
consistent with the control specification and that there is no any fault. 
The precondition of above mentioned is following.
� Understanding the content of the operating control with the handbook etc. beforehand and then confirm 

whether the operation of the functional component while operating is normal. 
� Firstly confirm the reference operating data (Refer to the page) is, and then to be able to judge whether 

the operation is normal immediately while test running. 
� Refrigerating cycle and the electric wiring diagram and the refrigerant charge amount are understood and 

memorized.
a) As basic data besides the compressor operating state (frequency and sub unitstate) is acquired and 

all the data of the indoor unit and the outdoor unit (Refer to the data sheet on the page) at the same 
time is acquired. Data acquisition should be rapidly completed within 2-3 minutes. Data acquisition is 
done again when operating state of compressor changes.

b) Data (supply temperature, pressure, current of the compressor, and temperature of each pipe, etc.) is 
acquired after the stable state (that is, begin the acquisition of data after the compressor has 
operated for over 10 minutes) is reached.

 When operating state changes, the change tendency is understood and it is confirmed how the 
maximum / minimum is and that there is no abnormality.

c) Data is acquired over two times under full load and partial load respectively. 
d) Confirm that there are no anomalous sound and vibration. 
e) Confirm that there are no contacts between pipes and contact and stretching of wiring to vibration body.

3) Data is preserved according to the article and made available for the maintenance service in the future.
� When defects related with construction occur, either of the following treatment should be taken.

• Correction should be done by dealer or contractor, and after correction it is checked again if necessary.
• If requested correction was not carried out, means (business charge, supplier or owner) with which it can be 

proved that correction has been requested. (This is for later trouble with user)

Note: After the test run ,settings of switch, etc.dedicated for test run must be reset to the original.
�  test run switch (SW5-1, 2) of outdoor unit is set OFF without fail. 
� Service switches (SW3-4) of outdoor unit are set OFF without fail too.
� The setting of the remote control switch that changed is returned to its original setting.
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1.1.4.2 Flow of  test runs (Details will be described from next pages)
For one outdoor system, it takes the procedure and time shown in the figure below roughly to do  test run.

Note  (1) The operating from beginning operating to reaching roughly (thermostat OFF) to the preset indoor 
temperature by remote controller etc. is called pull-down. It also overlaps with the time taken till CH 
control after power supply of main machine turning on is cleared, and compressor reaches full operating 
responding to the demand of an indoor unit, and.

1.1.4.3  Test run points when operating data display function and outdoor 7 segment function 
of remote controller are used.
• A necessary data item (The record is done with the data sheet shown in the end of this book) for the  test run 

check. 
* Outdoor unit: � Compressor operating frequency, current of compressor, temperature of discharge tube, and 

temperature under dome, the temperature of heat exchanger, high-pressure, low-pressure, 
and opening of expansion valve.
[Operating data displayed on remote controller]

� Another piping temperature: Temperature of compressor suction tube (system overheating 
level confirmation). 

* Indoor unit: � Demand frequency, response frequency, opening of expansion valve, the temperature of 
heat exchanger, temperature of return air, and air flow rate.
[With operating data displayed on remote controller]

• Necessary meter (Use it for the verification of data displayed on the remote controller and the data 
measurement not obtained by the remote controller) 
Clamp meter, gauge manifold, thermally sensitive resistor thermometer, and tester.
� First of all, the operating data displayed on remote controller is read out and recorded on the indoor unit and 

the remote controller side (The data sheet in the end of a book is used). 
Next, the same data item is measured on the outdoor unit side and that the data is approximately same 
compared with the remote controller data (That is, sensor data of the outdoor unit) is confirmed.

Pull down (20 ~ 40 minutes)  test run (20 ~ 30 minutes) Full operating
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• Indoor temperature when 

cooling: 20 ~ 25 (°C)
air flow rate: Weak

• Indoor temperature when 
heating: 25 ~ 30 (°C)
air flow rate: WeakM

A
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No. Content of work Remarks
1 (1) Begin  test run of system for which confirmation has 

been completed
Operating method 
� Begin cooling or heating operation with " test run 

switch (SW5-1, 2)" of outdoor unit
Remarks 1. at the period: a high-pressure control 

when heating and antifrost control of 
indoor unit when cooling might 
operate such that steady full 
operation of the compressor cannot 
continue.

2. When the power supply is reset, the 
operation is allowed to be started 
after over three minutes since power 
supply turned ON.

� Operation is started with remote controller etc. if 
operation with  test run switch. is not convenient. 
However, at this time, the air flow rate setting of 
indoor unit should be set to "H".

(2) It will take 20 to 30 minutes for the compressor to reach 
rating operation due to the CH control even if operation 
begins.

* Refer to � page about the  test run 
method. 

* Refer to related technological material 
about details of the CH control.

Figure 6.6 Position of test run switch

SW5-1
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 Test run (Continued)
No. Content of work Remarks
2 Data item that should be acquired and measuring method 

and points 
(1) Items acquired from display data of remote controller
(a)The compressor operating frequency, current of 

compressor, high-pressure, low-pressure, temperature 
of discharge pipe, temperature under dome, temperature 
of heat exchanger and the opening of the expansion 
valve.

(b)Indoor unit (Acquire the following data for all indoor units)
Address, demand frequency, opening of expansion 
valve, temperature of heat exchanger, return air 
temperature and fan speed

(2) Data acquired directly (This item cannot be acquired by 
remote controller)

(a)Outdoor unit  (Acquire with 7 segment display on board)
� Temperature of suction pipe of compressor

[7 segment code No / 16]
� Level of superheating of system [7 segment code No / 18]

(b)Indoor unit
  • Basically, the above-mentioned checker data is enough. 
  • The temperature of the dischargeair is measured if 

necessary. 
Remarks 1. Use the data sheet in the end of a book for 

recording data.
2. The following data related with outdoor unit is 

acquired by measuring two arbitrary  outdoor 
units (1 ~2) in  test run to confirm that there is 
no big gap in data compared with data 
displayed by remote controller or 7 segment 
on the outdoor board.

 * Data is rapidly acquired. The data of 
the indoor unit is continuously acquired 
before the operating situation of the 
outdoor unit changes (frequency of the 
compressor, and operation of the 
protection control).

 * The data shown left is covered in "KX 
driving data sheet" in the end of a book.

3 Confirm that the compressor has operated at rated 
frequency. 
• If the value of "7 segment code No:00" is the following,  

the value denotes ratings frequency. 
* Cooling = 68Hz
* Heating = 72Hz

(2) In the following cases, though frequency might not 
reach rating Hz, it is normal and but the data can be 
acquired. 

� When operating with  test run switch
• When cooling: The antifrost operates (The control 

begins with 3.5°C setting at shipment)
• When heating: High-pressure control operates (The 

control begins with 3.52MPa if SW3-3 OFF)
� When operating with remote controller etc.: Set 

thermostat OFF, besides the above-mentioned.

Figure 6.7 segment display

(Left: code No. is displayed right: Data is displayed.)

SW9

SW8
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Note (1) Data list displayed by 7 segment

Remarks: How to select code data
• SW9 (Push-button): The numerical of tens digit of the code is switched as 0 ⇒  1 ⇒  2 every time 

it is pushed. 
• SW8 (Push-button): The numerical of units digit of the code is switched as 0 ⇒  1 ⇒  2 every time 

it is pushed.

Code No Data item Range of 
display Code No Data item

00 Operating frequency or 
anomaly code

0 ~ 120 (Hz) 20 Current of 
compressor

0 ~ 50 (A)

02 Outdoor temperature -20 ~ 43 (°C) 22 Opening of expansion 
valve (heating)

0 ~ 500 (Pulse)

03 Temperature of heat 
exchanger

-25 ~ 73 (°C) 25 Opening of expansion 
valve (cooling)

0 ~ 500 (Pulse)

07 Temperature of discharge 
pipe

31 ~ 136 (°C) 26 FM01 Rotational 
speed

Hundreds digit = UH
Tens digit = H, 
Units digit = L

10 Temperature under 
compressor dome

5 ~ 80 (°C) 27 FM02 Rotational 
speed

12 Temperature of power 
transistor

31 ~ 136 (°C) 28 High-pressure 0 ~ 5.00 (MPa)

16 Temperature of suction 
pipe

-25 ~ 73 (°C) 29 Low-pressure 0 ~ 2.00 (MPa)

18 Level of suction gas 
superheating

0 ~ 50 (deg)



Test Run Service

608

 test run (Continued)

No. Content of work Remarks
4 Confirmation of the operating data and / the timing and record 

of measurement 
Time is described clearly on the data sheet and data 
confirmation and measurement and record are done several 
times per ten minutes (Roughly, for about 30 minutes) 
according to the following timing. 
(1) Outdoor unit
(a) When the protection control doesn't operate

Remark: Though the above-mentioned is about the  test run 
of one system, if several systems are started, the 
confirmation and the record on other systems can 
also be carried out in the free time during the 
periods above-mentioned. 

(b) When the protection control operates

Remark: The confirmation and record of data are as shown in 
the above-mentioned. When the operating rate of 
the compressor changes due to the protection 
control (decrease), data at the lower bound of the 
decrease and data at the upper bound at which the 
protection control operates again should be  
acquired respectively to see that anomaly has not 
been resulted from the protection control is 
confirmed.

(2) Outdoor unit
• Recording is done 2 times at the beginning  (after 35 

minutes) and last phases (after 60 minutes) of data 
acquisition for outdoor unit. 

• Additionally, it is acceptable only to record temperature of 
heat exchange if necessary.

(3) Internal check of outdoor unit. 
Carry out the following check between pull-down process 
etc. and data loggings 
� Check whether there is no contact between refrigerant 

pipe and the capillary. Correct if there is.
� Check whether there is loosening and removing in fixing 

of capillary and the refrigerant pipe (stress measures and 
contact prevention). Correct if there is. 

� Check whether wiring is stretched and makes contact to 
vibrating pipe. Correct if there is. 

� Check on detection value of sensor (discharge pipe, 
under dome and current).

* Use "Multi KX series operating data 
sheet" in the end of a book for recording 
data. 

• Measurement time must be filled.  ... 
Data are evaluated and judged in terms 
of the tendency of change. 

• The data of the outdoor unit is recorded 
within 1 to 2 minute when it is steady.

• When data changes considerably 
(operating number and operating 
frequency and Td, and HP / LP etc. of 
compressors) the data when the 
variation is maximum and immediately 
when it reaches steady after the change 
should be recorded.
For instance, a certain control operates 
due to changes of data. As a result, 
whether the control operation is 
appropriate can be judged by whether 
data has been recovered. Moreover, 
whether there is a risk to the anomaly 
stop can be judged.

* The operation of the protection control: 
The operation of the protection control 
under the overload condition is not 
anomalous. 

• High-pressure control, current control, and 
discharge gas temperature control, etc.

* Confirm the following matter when 
protection control operates and the air 
condition is not overload (If it is higher 
temperature than cooling / heating 
ratings condition, the protection control 
has to start) such that the protection 
control operations is more appropriate.
� Indoor and outdoor units: Whether 

there is short circuit
� FDUM, FDU, and FDR:  It might 

cause wind shortage that volume 
setting corresponding to duct has 
not been done.

� Mistake of pairing or address.
� Refrigerant shortage (gas leakage) 
� Based on the comparison of 

detection from sensor and the 
measurement, it is checked whether 
there are defects in sensors (such as 
Td sensor, current sensor, and 
pressure switch). 

* The data of indoor unit is indispensable 
data for evaluating the data of outdoor 
unit. Acquire the data of indoor unit in a 
way of synchronizing with outdoor data 
acquisition

* Check is based on visual inspection.

* The check is carried out by judgment 
based on the difference of the 
measurement data and the remote 
controller data or outdoor 7 segment 
data.
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Measurement position of 
temperature under dome.

Figure 6.8 Measurement position of 
temperature under compressor 
dome for master unit No1 
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5 Judgment of recorded data

When the  test run will end in about 60 minutes after it starts, 
the  test run result is judged by comparing the recorded data 
with the standard operating data given in 598 page (reference) 
and the following judging standard.
(1) Any defect and anomaly should not occur

In order to avoid fault occurring more than one time, even if 
it is a function protecting from stopping abnormally, as long 
as it occurs one time, its cause must be investigated, and, 
and correction work (such as exchanging parts and 
adjusting the refrigerant) must be carried out. After it 
repaired, check of re-operating is done to confirm that 
defective cause has been eliminated and there is no any 
anomalous symptom.

(2) Power-supply voltage
• Discharge voltage is within rated voltage ± 10% (running)
• Unbalance between phases (measurement) is within ± 3%  
• Voltage drop when starting is within -15%

(3) Current of compressor is within the following tolerance
• less than 23A  if outdoor temperature is less than 41°C
• less than 25A  if outdoor temperature is more than 41°C  

(4) Discharge temperature (temperature of discharge pipe 
when cooling / heating at ratings) 

* When cooling: 90 ~ 110 (°C) / 68Hz
* When heating: 85 ~ 115 (°C) / 72Hz

(5) Under dome of compressor temperature
• At cooling / heating: less than 80°C (For a short time: less 

than 85°C.)
• Level of superheating under dome: 10deg or more

Remark: That the level of superheating under the dome is 
less than 10 degree means that there is liquid 
backing. Though its influence for a short time is 
limited, if it continues for longer time, it can result 
in the breakdown of the compressor.

(6) The operating pressure: Refer to the standard operating 
data sheet. 

* Anomaly detection frequency 
according to cause
• Discharge temperature anomaly 

(E36): five times / 60 minutes [over 
130°C] 

• High-pressure anomaly (E40): Five 
times / 60 minutes

* Factor and tolerance of variation of 
temperature of discharge pipe
• Though the temperature of the 

discharge pipe changes with the air 
condition, the piping distance, the 
number of the indoor units 
operating, the amount of the 
refrigerant, and the compressor 
operating situation, etc., this 
variations are roughly in the range 
shown in the left table.

• When cooling: The value of a left 
table might be exceeded due to the 
temperature. If less than 120°C, it 
is still thought normal, but if rises 
from outdoor temperature 35°Cup 
to about 120°C ,the check on the 
amount of the refrigerant is 
required. 

• When heating: Similar to cooling 
roughly.
If the temperature of heat 
exchanger of indoor unit reaches 
60°C, high-pressure control will 
operate and it will rises up to about 
120°C.

* The temperature under dome of the 
inverter compressor: It will rise to 
about 30 to 50 (°C) if it operates for 
tens of minutes. 

* Level of superheating under dome = 
Temperature for dome - saturation 
temperature under Low-pressure 

* The operating pressure changes 
greatly with air condition, operating 
situation of compressor, piping 
distance and the operating situation 
of indoor unit. Refer to the standard 
operating data.

(7) Temperature of heat exchanger of indoor unit 
• The temperatures of the heat exchanger aren't necessarily  

uniform among units as  the difference in capacity of the 
indoor unit and temperature of the return air and the ratio of 
the total capacity of indoor units and outdoor units and 
difference of model etc..

• Take the following treatment, if 
presumed to be abnormal.
� Measure return air / 

temperature of supply air of the 
machine, and judge quality by 
simple calculation of capacity.

� It is normal if when the machine 
is operating alone its data is 
similar to data of other indoor 
units.

6 Attention after  test run ends
� " test run switches (SW5-1,2)"of outdoor unit: Set them OFF. 
� Return indoor temperature setting of remote controller to 

customer setting

No. Content of work Remarks
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1.1.4.4  Points for  test run when using QSS (the checker of air conditioner)
Attention: Do not connect more than one QSS or checker of air conditioner to carefully same network. (Otherwise, 

in the super-link communication density rises and communication error (E5, others) might be caused.)
Necessary meter � QSS or checker of air conditioner: For acquisition of operating data of indoor and outdoor units

Outdoor unit: The compressor operating frequency, current of compressor, temperature of 
discharge pipe, temperature under dome, and the temperature of heat 
exchanger, as well as temperature of piping and operations main units SV1, 2, 
63H1, 2, and 63L and the like. 

Indoor unit: demand frequency, actual frequency, the temperature of heat exchanger, 
temperature of suction air, air flow rate, preset indoor temperature, and 
operating with oil separating etc.

� The clamp meter, the gauge manifold, the thermally sensitive resistor thermometer, and the 
tester

Attention : Carry out the  test run after the pairing is confirmed. Confirm that "the temperature of under dome of 
compressor ≥ saturation temperature of air under balanced pressure +10". 

No. Content of work Remarks
1 The  test run of the system for which pairing confirmation is 

competed begins. 
• Start to operate by the  test run switch or the remote controller 

etc. of the outdoor unit.

* Refer to � page about the  test run 
method.

2 The data that should be acquired and the measurement method 
and points
Remarks: Use the data sheet in the end of a book. for the record 
of data
(1) Outdoor unit: To read data displayed by seven segment on 

outdoor board
• The compressor operating frequency, current of compressor, 

temperature of discharge pipe, temperature under dome, high-
pressure, low-pressure, and the opening of the expansion 
valve

• Temperature of suction pipe and suction superheating level
• The temperature of heat exchanger , outdoor temperature, 

FMO1, 2
(2) Indoor unit: To acquire the following data with QSS/ the 

checker of air conditioner
(QSS: Data of 8 indoor units is displayed on one screen )

• Demand frequency, the opening of the expansion valve, the 
temperature of heat exchanger, temperature of return air, 
and address

(3) Data acquired directly (item that cannot be taken with QSS)
(a)The outdoor unit: Seven segment data is enough
(b)Indoor unit

• Basically, the above-mentioned checker data is enough. 
• The temperature of the supply air is measured if necessary. 

* The data shown left is covered in "KX4 
driving data sheet" in the end of a book.

** Data should be rapidly acquired. The 
data of the indoor unit is should be  
acquired before the operating situation of 
the outdoor unit changes (number of 
operating compressors, frequency of the 
compressor, and operation of the 
protection control).

3  Next
Confirmation of the operating data and / the timing of 
measurement and judgment of the recorded data. 
All of the points after the  test run ends are similar to (P-8 to 10) 
1.1.4.3.
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1.2 Standard and Combination Multi (FDCA224HKXE4 ~ 
FDCA1360HKXE4)

1.2.1 The purpose of test run
1.2.1.1 The meaning and effect of test run

(1) During test run, it is not adequate for the latest KX Multi system to be only "capable of cooling and heating". In 
KX4, various technologies are required during air conditioner design, construction and test run, including new 
refrigerant R410A, combination of multi outdoor units, connection of multi outdoor units with one refrigerant 
pipe and one super link control wire etc. 
Consequently, it is very important to confirm the air conditioning design and installation work etc. before 
handing over to the construction consigner.

(2) Perform the test run according to KX4 Multi system test run instruction manual and submit the test run report so 
as to take responsibilities as the dealer to the customer (installation consigner), which is helpful for expanding 
sales in the future.

1.2.1.2 The purpose of test run
The purpose of test runs is to perform test run on all units so as to check that they satisfy the following items. 
When faults to be corrected are found, put forward request of correction to the person who is responsible. After 
correction, check again if necessary.

1.2.1.2.1 When test run is to be finished, check to be sure that there are no faults found and no faults will 
happen.
· When any unit is faulty, make repairs including replacement of components if necessary.

1.2.1.2.2 Data items to be checked on the unit side during test run / data collection method 
(1)Indoor unit: Operate all the indoor units connected, and check to be sure that there are no faults during 

cooling / heating operation.
a) Check the expansion valve operation……check the heat exchange temperature(1)  by MentePC or by 

return / supply air temperature.
Notes � Heat exchange temperature, suction air temperature, expansion valve operation: check by 

MentePC.
� Return / supply air temperature: measure by thermometer, etc.
� In case of liquid backflow in cooling operation or high pressure rise in heating operation 

and the causes are unknown, it can be supposed that fan / expansion valve are irregular 
or the pairing is faulty. 

� When it is supposed that the expansion valve of the indoor unit is faulty or it is supposed 
that indoor unit is faulty by the data measured on the outdoor unit, measure the return /
supply air temperature. It is not necessary to do all the measurements.

b) Check for short circuit, fan operation (air flow rate): check visually. Measure the temperature and air flow 
rate if necessary.

c) Check to be sure that there are no anomalous sound or anomalous vibration.
(2)Outdoor units: check at full load and partial load (operate some of the indoor units).

Before test run,
a) Refer to technical information for contents of operation control in advance.
b) Check the standard operation data (refer to page 627) in order to be able to judge promptly whether 

it is appropriate during test run.
c) Understand and remember refrigeration cycle, electrical wiring diagram and refrigerant charge amount.

Notes � Check the time and at the same time collect all the data of indoor units and outdoor units. 
Data collection will be completed quickly in 2 ~ 3 minutes. If the operation condition of the 
compressor changes, data should be collected again.

� Collect data after the stable condition (operation condition of the compressor) lasts 10 
minutes. When the condition changes, find out the change tendency and its max / min 
value, and make sure there will be no faults.

� Data should be collected at full load / partial load respectively two times or more. 
� Check to be sure that there are no anomalous sound or anomalous vibration.
� Check to be sure that no pipes or wires contact with or are hung on the vibration body. 

(3)Data saving and control
Test run data should be saved according to each part for future service work.

1.2.1.2.3 One of the following measures should be taken in case of faulty construction.
(1)Request for correction. After correction, check again if necessary.
(2)In order to make required corrections ⇒  adopt a means to prove that the request for correction has been put 

forward (make contact with installation consigner or the owner via sales department to prevent future 
disputes with customer).
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1.2.2 The total flow of test run
1.2.2.1 Installation check and confirmation before test run <do not perform test run before 

check is completed>

1.2.2.2 Evaluation by actual operation
Perform test run of each outdoor unit system according to procedures and time shown in the table below.

1.2.2.3 Hand over to the installation consigner

Installation check Confirmation before test run
<address check>

∆ ∆

S
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rt 
   

 

� About equipment design 
check

� About installation check
After the above checks are 
completed, fill in the installation 
check sheet.
< For detailed information, refer to 
page 615 >

S
ta

rt 
     

     
     

     
  � Check to be sure that signal wires are not 

mixed and service valve has been 
opened, and check the power supply 
voltage and insulation etc.

� Check the error address when power is 
turned on, and correct it manually until the 
error is corrected. Do not operate at this 
time. 

< For detailed information, refer to page 615 >

Pairing check
(Check by refrigerant operation)

(20~30minutes)

Test run

(20~30minutes)

Full operation (General 
evaluation)

(Operation time should be as long 
as possible.)

∆ ∆ ∆
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 Remote controller setting
· Cooling room temperature: 

20~25 (°C)
Air flow rate: low

· Heating room temperature:
 25~30 (°C)
Air flow rate: low

Perform test run by each 
system individually and 
check the heat exchange 
temperature change of 
indoor unit.
< For detailed information, 
refer to page 380 >
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Operation by test run SW
· Target pressure (low 

pressure in cooling 
operation and high 
pressure in heating 
operation) is reached 5~10 
minutes after the data 
collection, and fill this into 
the standard data sheet.

< For detailed information, 
refer to page 630 >
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t Remote controller setting
· Cooling room temperature:

 20~25 (°C)
Air flow rate: low

· Heating room temperature:
 25~30 (°C)
Air flow rate: low

Operate under above 
conditions, and make 
evaluation of discharge 
temperature and sound, 
vibration etc. from the point 
of view of a user. 

Submit the test run report Control in our own company 
(property information registration)

∆ ∆

In
st

al
la

tio
n 

co
ns

ig
ne

r
ju

dg
em

en
t

� Fill the test run result 
into the standard data 
sheet (Excel format).

� Summarize the data 
sheet into a test run 
report, and submit it to 
the construction 
consigner.

< For detailed information, 
refer to page 615>

� The final data sheet is controlled as our company's property.
� Register the test run data into the property information of 

MASA network (China) via Internet.
� Save test run data as history data in order to reply to 

customer's request.
(Note) MASA (Mitsubishi Air-conditioner Service Assistant) 

system
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1.2.3 Service tool required for test run
In KX4 Multi system, the outdoor unit printed wiring board of the main unit has incorporated a standard function  as 
MentePC below of collecting operation data of all indoor units connected and outdoor units and saving the operation 
data. The function will be used as service tool for address check and test run.
One property of MENTE PC includes a function to minimize test run time a Multi system that has plural indoor units 
and outdoor units in combination. At sites where test run must be performed for multiple number of system, the 
following tool can be used to perform test run in a short time.
Service tool includes personal computer, PDA and remote controller etc. Think over the method according to the 
site scale and test run time.

Table 6.1 The list of service tools for test run
Outline Main functions
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<Check on site>…� Check the data of 
main unit, sub unit and indoor units on the 
personal computer screen. � Manually 
input the data into the standard data sheet.
<Data saving> …� Save the data of each 
sampling time. � Save in HD of the 
personal computer.
<Standard data sheet input>…� 
Automatic input from the saved file. � Use 
test run report making tool.
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<Check on site>…� Check the data of 
main unit, sub unit and indoor unit on the 
display of remote controller of each indoor 
unit and 7 segment display of outdoor units. 
� Manually input the data into the standard 
data sheet.
<Data saving> …� Manually input the data 
into the standard data sheet.
<Standard data sheet input>…� Manually 
input the data into the standard data sheet 
in EXCEL format.

<RS232C cross cable>
· There are pins on the outdoor unit base 
board, therefore there is 9-pin jack on the 
cable.

· Carefully check the pins number of jack 
on the personal computer. There is even 
25-pin jack on some models.
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Table 6.2 Specifications of necessary equipment for MentePC measurement
Maker·Product name·Product No. Overview·Function·Purpose Product picture

1

<Maker name: various computer 
makers >

<Product name: omitted> 
<Product No.: omitted >

<Notebook PC>
� Specification: WindowsXP.

Windows2000
WindowsMe · Windows98

2

< Maker name: I / O DATA company>
<Product name: 256MB SD memory 

card>
<Product No.: PCSD-T256M>

<SD memory>
� Memory for personal 

computer installation
� There are a variety of 

capacities. Please choose 
the memory of appropriate 
capacity.

3

<Maker name: IBS Japan (ELAN 
company) >
<Product name: 2-port RS232C serial 

card>
<Product No.: CF332>

<2-port RS232C serial card>
� Connect to the slot of 

personal computer
� Connect 2-channel RS232C 

cable from a slot
� Driver software is provided
� Accessory RS232C cable 

(10cm) is provided

4

Maker name: Socket communication 
company

(CF Co., Ltd.)
Product name: CF serial card (1-port)
Product No.: SL2700-096

<1-port RS232C serial card>
� Connect to the slot of 

personal computer
� Connect 1-channel RS232C 

cable from a slot
� Driver software is provided
� Accessory RS232C cable 

(10cm) is provided

5

<Maker name: ELECOM company>
<Product name: serial reverse cable
(D-Sub9pinJack-D-Sub9pinJack)
<Product No.: C232R-930(3m)>

< serial reverse cable >
� D-Sub9pin jack-D-Sub9pin 

jack
� Various lengths are available

6

<Maker name: NTT DOCOMO
 company>

<Product name: @FreeD 
corresponding communication card>
<Product No.: P-in Free 1S>
<Specification: (Japanese Version) 
Corresponding type WindowsXP·
Windows2000Professional·
WindowsMe·Windows98·
WindowsCE*6 PC card: 

<Communication card>
� Applicable to both personal 

computer
� 64K / 32K communication 

card
� The communication card can 

be installed on notebook 
computer by accessory PC 
card adaptor

� CFcard:CF + and Compact 
Flash Specification Revision 
1.4 or higher 

PC card:PC Card Standard 95 
or higher
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1.2.4 Installation check
Before power is turned on, check to be sure that construction is properly proceeding by listening (partial check). The 
check is to prevent malfunction from happening during test run or after test run.

1.2.4.1 Check the use restrictions related to equipment design (KX4 8 horsepower or more)
· Usually check by listening or condition investigation, and put forward request for correction to construction 

workers.

Notes (1) Put forward request for all the above correction items to installers or dealers.
(2) For detailed information, please refer to KX4 construction check sheet (Page 632).
(3) Please be aware that the number of connectable indoor units will vary with the capacity of outdoor 

units. (Page 89)

1.2.4.2 Check related to installation
· Usually check by listening, and put forward request for correction to construction workers.

No Item Standard Result Measure Date

1 Number of connectable 
indoor units

� Refer to the following Note (1) Add or separate 
indoor units

2 Capacity of connectable 
indoor units

Indoor unit capacity ≤  outdoor unit 
capacity ×  0.5 ~ 1.3

The same as above

3

Refrigerant pipe length 
limits

� 1 Main pipe ≤  130m
� 2 Branch pipe (First branch pipe~ 

indoor unit) ≤  40m
� 3 Actual length ≤  160m
� 4 Total length is less than 510m

Make correction to 
keep the length within 
restricted range

4
Height difference 
between indoor unit and 
outdoor unit

� Upper outdoor unit: ≤  50m
5 Lower outdoor unit: ≤  40m

The same as above

5 Height difference between 
indoor units

� ≤  5m The same as above

6
Distance between main 
unit pipes and sub unit 
pipes

� Oil equalizing pipe ≤  10m
� From pipe header section to each 

outdoor unit ≤  5m

The same as above

7 Installation space (indoor / 
outdoor units )

� Please refer to technical information

Outdoor unit 
capacity

Number of connectable indoor 
units

224 1 ~ 13 units 615 2 ~ 36 units
280 1 ~ 16 units 680 2 ~ 40 units
335 1 ~ 20 units 735 2 ~ 43 units
400 1 ~ 23 units 800 2 ~ 47 units
450 1 ~ 26 units 850 ~ 1065 2 ~ 48 units
504 1 ~ 29 units 1130 ~ 1360 3 ~ 48 units
560 1 ~ 33 units

No Item Standard Result Measure(1) Date

1

Power supply breaker 
capacity

� Capacity recorded in the information 
(too high ⇒  effective protection is 
impossible)

� With leakage breaker (INV unit should 
correspond to INV)

Make correction 
according to the 
records on the left.

2
Field wiring terminal 
treatment

� Use terminal to be connected to 
terminal block.

Make correction 
according to the 
records on the left.

3

Signal wires and power 
supply wires are 
paralleled

� Distance of 0.5m must be kept
(Binding of signal wires / power supply 
wires: should not exceed 10m)

� Coaxial cables should not be used for 
signal wires / power supply wires

Make correction 
according to the 
records on the left.
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Note(1) For detailed information, please refer to KX4 installation check sheet (Page  699) .

1.2.5 Check before test run
Before test run, check the following items, and then perform test run.
If test run is performed without checking the following items, 
the items cannot be checked during test run and malfunction 
may occur after delivery.

1.2.5.1 Check whether signal wires are mixed the 
correct ones…check before power is turned on
(1) Check that remote controller wires (X, Y, Z wire) or indoor 

power wire etc. are not mixed with the signal wire (ab wire). 
Ignoring the mixed wires during check will result in the 
burnout (burnout of super link communication circuit…in the 
same circuit zener diode or else are damaged) of control 
printed wiring board of plural number of  indoor / outdoor 
units.

(2) Check method of mixture
� Measure resistance (Ω) between any "A, B" terminals in 

super link. (See the right picture)
� If the resistance value approximately equals to the 

value of the following formula, no wires are mixed. 

Resistance value (Ω) = 9100 ÷ (number of units)
Note (1) So called number of units represents the sum of 

indoor units, outdoor units and SL units (SLA-
2A is respectively counted as one unit)

4
Are signal wires and 
power supply wires 
mixed or not?

� Resistance between terminal A ~ B (Ω) 
= 9100Ω ÷ (number of indoor units + 
outdoor units + SLA units)

Make correction 
before power is 
turned on.

5

Refrigerant piping 
material

� Is the size proper (Please refer to 
related information)?

� Is the quality of used branch pipe 
good or is the setting method proper?

Make correction 
according to the 
records on the left.

6 Is oil equalizing pipe 
connected?

� Connection must be made between 
main units ⇔  sub units

The same as 
above

7
Is air-tightness test 
conducted?

� Required pressureR22 = 2.94MPa 
R407C = 3.23MPa
R410A = 4.15MPa

Make correction 
according to the 
records on the left.

8
Vacuuming � Has vacuuming been performed for 

more than 60 minutes after 750mmHg 
was reached?

Make correction 
according to the 
records on the left.

9

Charge refrigerant � Has refrigerant amount been 
calculated?

� Has refrigerant been charged 
according to the calculated 
amount?

� Has charged refrigerant amount been 
recorded on outdoor unit?

If not taken care 
of, make correction 
according to the 
records on the left.

10
Address (indoor / outdoor 
unit)

� Check by equipment diagram
� Have the addresses of outdoor units, 

sub units been set?

11
Check the drain water of 
indoor units

� Has drain water been checked? If not checked, pay 
attention during 
test run.

AB terminal block 
enlarged picture

Fig. 6.9 Measuring the resistance of super link 
communication wire and resistance 
between terminal A and B

(Check whether signal wires are mixed)



Service Test Run

617

S
er

vi
ce

1.2.5.2 Check to be sure that outdoor unit service valve has been opened… must check before 
operation
Before operation starts, test run operator should check to be sure that master/sub units' "service valves are fully 
open".
[If unit is operated with operation valve closed, low pressure protection device will be actuated, E49 will be 
displayed and operation will be stopped.]

1.2.5.3 Check insulation, power supply voltage
(a) Check insulation

· Measure the insulation resistance with 500V 
insulation ohmmeter to make sure the insulation 
resistance is more than 1MΩ , and then turn on 
power.

· If the insulation resistance is less than 1MΩ , 
confirm with the electrical construction company.
(Note) Check the insulation under low voltage 

(less than 600V) with 500V range 
insulation ohmmeter.

(b) Check power supply voltage (check before operation)
· Be sure to check power supply voltage before test run.
· Check when all units are operating, just in case.
· Fill this measured value into the standard data sheet.

Fig. 6.11 Operation valve Open markingNotes (1) During test run, if service valve is "closed", confirm with 
the installers whether vacuuming and air-tightness test 
have been completed and whether service valve has 
been service after charging refrigerant. 

  (2) When service valve is fully opened, write down the time 
of opening service valve on the unit outside board with 
magic pen.

Liquid Service valve (right figure)
<operate it with hexagonal wrench>
<the valve shown above is closed>

Fig. 6.10 Gas pipe  Service valve (left figure)
<operate it with wrench>
<the valve shown above is fully closed>

· Write down the time and operator of 
service valve opening on the 
surface of outside board with magic 
pen.

· Write down the charged refrigerant 
amount on the inner surface of 
outside board

Fig. 6.12 Measuring insulation and power supply voltage

·check insulation with 500V insulation ohmmeter.
·Measure voltage with multimeter.

Electrical construction oriented 
(insulation ohmmeter)

3454-11
3-range megger ohmmeter
test voltage 250 / 500 / 1000V
200mA pass check
measure under low resistance, AC 
voltage meter
comparator function
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1.2.5.4 Address check
· Turn on power and check in the sequence: outdoor unit →  indoor unit. The method of checking without operating 

unit is as follows.
Method 1 - method of using MentePC (Indoor unit information acquisition version MentePC_V3. 0.xls)

<Refer to MentePC instruction manual etc.>
Method 2 - method of using remote controller and 7 segment display

1.2.5.4.1 Method of checking address by MentePC
<Check procedure>
� When power supply of outdoor unit is OFF, connect outdoor unit printed wiring board to personal computer 

with RS232C cable. (See Fig. 6.14, 6.15)
� Turn on power supply of outdoor unit and indoor unit. ⇒  During this period, if connected indoor unit and 

outdoor unit are faulty, error code of outdoor unit will be displayed and rough judgement can be made. 
Therefore, be sure to check during this period.

� Check the number of connected indoor units by 7 
segment display.
(Make the display KX4…DipSW 50; SW8 (5) SW9 (0) 
Refer to Fig. 6.13)
· The number of connected indoor units should be the 

same as that shown in the figure.
⇒If the numbers are not equal, please check the 

connection condition of ab wire connected to the  unit 
or check the indoor unit printed wiring board. Be sure 
to correct it to proper condition.

⇒When adopting this method, the work can be 
assigned to the personnel on site without a computer

� Check the number / address of combined indoor 
units.
· Get (Learn) the equipment design diagram to 

acquire a whole picture of air conditioner. 
� Connect the RS232C terminal of outdoor unit 

printed wiring board to computer, select all the 
indoor units combined with the outdoor unit and 
start these units, and then start MentePC.
In case of sub unit, also connect RS232C to 
computer and start MentePC. In other words, 
connect 2-channel RS232C card to a computer or 
a PDA, and at the same time, start the MentePC 
program for main unit, indoor units and sub unit 
(See Fig. 6.15).

� Start MentePC and select "Real time monitoring" mode as shown in Fig. 6.16. Click "START RECEIVING".

Fig. 6.13 Outdoor base board (SW8, SW9)

SW8, SW9

Fig. 6.14 KX4 outdoor base board RS232C connection

Fig. 6.15 Method of connecting MentePC in 
the combination Multi system

Indoor
unit

Indoor
unit

Indoor
unit

Indoor
unit

Indoor
unit

Indoor
unit
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� Start MentePC and acquire control information from outdoor unit and indoor unit. The addresses (See Fig. 6.17) 
of all the connected indoor units will be displayed in the "RAMDATA", "LOGDATA" worksheets of EXCEL.
However, when the addresses of indoor units and outdoor units are changed, unit power supply should be 
reset. Later, restart MentePC, and click "START RECEIVING" (The address of the unit connected to super 
link is acquired at the time of "START RECEIVING". Later, the function will be turned to "NO RECEIVING". 
Pay attention to this.)

1.2.5.4.2 Method of checking address by remote controller and 7 segment display
(1)The method is applicable to non-combined Multi system used on small applications.
(2)This is the method of checking operation data by 7 segment display of outdoor unit and remote controller of 

each indoor unit.
<Procedure>

� Turn on the power ⇒  During this period, if connected indoor unit and outdoor unit are faulty, error code of 
outdoor unit will be displayed and rough judgement can be made. Therefore, be sure to check during this period.

� Check the number of connected indoor units by 7 segment display.

Fig. 6.16 Real time monitoring of MentePC

Fig. 6.17 "RAMDATA" worksheet display

Mode Selection

Real Time Monitoring 
Record Data Monitoring 
EEPROM Data Monitoring 
Load Saved Data

PROGRAM FINISHED START RECEIVING NO RECEIVING

The addresses of all the 
connected indoor units are 
displayed here.

CONTENT
Error code
Error unit address
Operation mode
High pressure
Low pressure
Heat exchanger temperature1    High
Heat exchanger temperature1    Low
Heat exchanger temperature2    High
Heat exchanger temperature2    Low
Heat exchanger temperature3    High
Heat exchanger temperature3    Low
Heat exchanger temperature4    High
Heat exchanger temperature4    Low
Discharge pipe temperature1
Discharge pipe temperature2

Soft version

Outdoor unit capacity
Power source frequency

RECEIVING DATA

Outdoor unit address

Indoor unit address
Indoor unit capacity

CONTENTCHANGE DATA UNIT

Cooling

Indoor unit 1 Indoor unit 2

Fig. 6.18 Example of slave unit address setting error

(Please refer to "Multi KX4 series market fault examples collection", "Installation error prevention
points collection", "Service information 4-358-S" etc.)

Setting inconsistency in case of master/slave unit

Outdoor unit (master)

SW4›7 OFF

Outdoor No.40

Outdoor unit (slave) 

SW4›7 OFF
Outdoor No.41

Master/slave unit 
setting error 

Address setting error 
Correct address 
is Outdoor No. 40

Error display: None

indicates signal wire (A•B) 
indicates refrigerant piping 

Indoor unit 
Outdoor NO.40
Indoor NO.01

Indoor unit 
Outdoor NO.40
Indoor NO.02

Indoor unit 
Outdoor NO.41
Indoor NO.03

Indoor unit 
Outdoor NO.41
Indoor NO.04

Outdoor No. is set to the 
address of slave unit
Correct address is 
Outdoor No. 40(                       )

Set the Outdoor No. of the outdoor slave unit to the same outdoor address No. as 
the master unit, then set SW4 ~ 7 to ON.

Outdoor unit

Master unit
Slave unit

Outdoor address No. Address on the network

(                                  )



Test Run Service

620

(Make the display KX4……DipSW 50; SW8 (5) SW9 (0) Refer to Fig. 6.13)
· The number of connected indoor units should be the same as that shown in the blue print.
⇒If the numbers are not equal, please check the connection condition of ab wire connected to the indoor unit or 

check the indoor unit printed wiring board. Be sure to correct it to proper condition.

� Check the address of outdoor unit by printed wiring board (Fig 6.19).
Check the address of each indoor unit by remote controller display (Fig 6.20).
⇒If the numbers do not match, please check the connection condition of ab wire connected to the indoor unit or 

check the indoor unit printed wiring board. Be sure to correct it to proper condition.

Fig. 6.20 Method of checking address by
remote controller

Fig. 6.19 Outdoor unit address check

This SW
(switch)

Press AIRCONDITIONER No. 
key , and the No. and 
addresses of connected indoor 
units will be displayed in turn. 27C
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1.2.6 Pairing (indoor / outdoor units combination) check
1.2.6.1 Purpose

� If refrigerant piping connection and address setting of indoor / outdoor units are made according to the 
equipment design diagram, the combination of indoor / outdoor units can be determined by either refrigerant 
piping connection or control signal.

� If piping construction workers and address setting operators are not informed of design changes during 
construction, or address setting is wrong (1) etc., it is likely that pairing disparity will unknowingly occur.

� This is called pairing check.
1.2.6.2 Irregularities due to pairing disparity

The following severe faults may occur.
� Not cooling / not heating (due to faulty connection of 

piping and control wires among plural outdoor units.)
� In cooling operation: heat exchanger frozen ⇒  water 

leakage (it is almost impossible to protectly float switch.)
� In heating operation: anomalous high pressure 

(E40)……varies with number of operating indoor units.
� In cooling / heating operation: anomalous discharge 

temperature(E36)……varies with number of operating 
indoor units.

� In cooling operation: liquid backflow results in 
compressor faults……varies with number of operating 
indoor units.

Fig. 6.21 shows the concept of faulty connection between 
refrigerant piping and ab wire.

<Examples of faulty connection between refrigerant 
piping and control wire (ab wire) in A, B system>
· When system A and B are operating simultaneously, 

because all indoor units are operating normally, no 
faulty refrigerant piping connection is found.

· However, when only system A is in test run, the indoor units with no pipes connected are not cooling or 
heating at all.

· When only system B is in test run, the indoor units with refrigerant flowing are controlled by system A. 
Because fan does not rotate and EEV does not open etc., liquid will abnormally flow back into compressor or 
low pressure is too low or else.

Refrigerant piping

Control wire 
(ab wire)

System
B

System
A

Fig. 6.21 shows the concept of faulty connection
between pipe and ab wire.

KX4 indoor units

Because this kind of faulty phenomenon exists, 
do not perform test run on the system until the pairing 
disparity is corrected.
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1.2.6.3 Check pairing by actual operation
1.2.6.3.1 Method of checking pairing by MentePC

Here, explanation will be made on the combined Multi system (Main unit and sub unit, 2 outdoor units and plural 
indoor units) of KX4 series as an example. 
[Operation procedure]

Operation content Remarks

S
ta

rt

<Control before start>
Pattern of starting varies with the control of crank case heater 
when power is turned on. Please pay attention to this. 
Moreover, turn on power 6 hours before starting, and increase oil 
temperature of compressor by crank case heater.
� within 45 minutes after power is ON……5Hz / 2 minutes, rises 

to 90Hz in 24 minutes.
(See Fig. 6.22)

� more than 45 minutes after power is ON……5Hz / 1 minutes, 
rises to 90Hz in 15 minutes.
It is unnecessary to do start control as described in P 399 or  
waits to start as in KX2.

P
ai

ri
ng
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Pairing operation
� Set up personal computer beside the outdoor unit, and operate 

by each system. 
· when indoor units are connected to remote controller, use the 

remote controller.
· when you are at the roof and it is impossible to operate by 

indoor unit remote controller, or remote controller is not 
connected, operate by center console SLA-2A or SLA-3-E 
(See Fig. 6.23).

� Using MentePC, check all the indoor units corresponding to 
operation mode to be sure that heat exchange temperature is 
dropping in cooling operation, and rising in heating operation (1).
Compared with the temperature under stopped condition, the 
temperature change in cooling operation is: 5 ~ 10°C
In heating operation: 10 ~ 20°C.
The temperature will vary a little with indoor unit capacity.
Temperature change varies with compressor operation 
condition, and it takes several to 10 minutes.

� Check the rise and drop of heat exchange temperature of all 
the indoor units, turn SW5-1, 2 OFF, and stop operation.
⇒  After operation is stopped, check whether the heat 
exchange temperature of all the indoor units have changed to 
the temperature before operation (See Fig. 6.24).

· Check the temperature change of the 
stopped outdoor unit, which is helpful for 
pairing check of other outdoor units in 
operation.

Fig. 6.22 Time and frequency (224HLX or more)

In
ve

rt
er

start Time(min)

("GRAPH worksheet")

Figure 6.24 Check the graph of indoor unit heat exchange 
temperature by MentePC

Graph 1 Graph 2 Graph 3Inverter Hz

Order

Inverter Hz
EEV
FMO(DC)
Pressure
Outdoor fleat Exchange
Discharge Pipe
Under-dome / Outdoor Air
Power Transistor Temperature
Supercooling / Air Suction Pipe
CT Current
Power Supply Voltage
Pressure SW

• Refer to instruction manual for usage method

Fig. 6.23 Outline of SLA-2A-E (upper 
figure) and SLA-3-E (low figure)
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<MentePC [Program operation method] >  (See Fig. 6.25)
1. Open EXCEL file "MentePC_V .     .xls".
2. Macro execution selection window appears.

Click "ENABLE MACRO".
3. Mode selection window appears. Select mode to be executed, 

and click "OK" button.
� Real time monitoring

: Display and save the current operation data in a cycle of 
1 ~ 60 seconds.

� Recording data monitoring
: Display and save the data of 30 minutes before 
malfunction. 

� EEPROM data monitoring
: Display and save the data at the time of malfunction.

� Read saved data 
: Read the data saved in the above 3 modes, and display 
the data on the screen.

4. Then, selection window of setting file of each model appears.
Select setting file, and click "OPEN" button.

· Model selection file (Select model selection file according to 
each KX4 model)

· RAM data_LX8.xls
 - - KX4 (one compressor) outdoor unit (A224 ~ A335) 
setting file

· RAM data_LXC.xls
 - - KX4 (two compressors) outdoor unit (A335-K ~ A680) 
setting file

Select above files. Fig. 6.25 Setting screen of MentePC

For detailed information, please refer 
to MentePC instruction manual.

Mode Selection

Real Time Monitoring 
Record Data Monitoring 
EEPROM Data Monitoring 
Load Saved Data
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1.2.6.3.2 Method of checking pairing by remote controller and 7 segment display

1.2.7 Unit evaluation by test run switch (SW)
1.2.7.1 Method of unit evaluation by MentePC

Operation content Remarks
P
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ng
 o

pe
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n

<Pairing operation>
· Check the heat exchange temperature of all the object indoor units 

by "operation data display" of remote controller.
· Check the indoor units corresponding to operation mode to be sure 

that heat exchange temperature is dropping in cooling operation and 
rising in heating operation (1).

· The temperature when operation is stopped change to 5 ~ 10 deg in 
cooling operation and 10 ~ 20 deg in heating operation.

· Check the above operation data by using 
appendix 5 Multi system standard data sheet (for 
new remote controller), or reading and writing from 
remote controller etc.

<Usage method of remote controller>
� Press check switch (SW)  � Determine "operation data display" with 

set switch (SW)
� Determine indoor address (Indoor 01 etc.) with set switch (SW)
� "Reading data" is displayed, operation data 

being read from outdoor unit and indoor unit
� Press ▲  switch (SW), 01 cooling etc., then 

the items in table 3 will be displayed in turn.

(Note) The displayed data will skip the value displayed for the first time 
and read the value displayed from the second scroll. 

←  This is very important for 
actual operation.

O
pe

ra
tio

n

Start operating the system on which pairing check has been 
completed.
Operation method
� Outdoor unit  Start cooling or heating operation by "test run switch 

(SW5-1, 2)" of main unit (See Fig. 6.27)
Remarks 1. If power is reset or else, start operation at least 3 

minutes after power is ON.
2. The test run Max. frequency of KX4 series is not stably 

100Hz as KX2 series. The frequency is as shown in 
the right.

· Compressor frequency varies with cooling low pressure control 
operation (in cooling operation) and heating high pressure control 
operation (in heating operation).

� When test run is performed by remote controller, air flow rate should 
be set "high".

� Cooling low pressure control  
Main unit, sub unit control value 
(MPa )
Low pressure 0.65 ~ 0.82MPa

� Heating high pressure control  
Main unit, sub unit control value 
(MPa )
All models 2.75MPa

Set switch (SW)

Check switch (SW)
Fig. 6.26 Operation of new remote
controller

(Operation data display)

27C

SW5-1

Fig. 6.27 Position of test run switch
•As shown in the left picture, SW5 is on 
the left, SW3 is on the right, and SW4 is 
at the lower position.
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Data items to be acquired and measuring method, points
(1) Items acquired from MentePC and measuring file

(a) Outdoor unit: compressor operation frequency / compressor 
current / high pressure / low pressure / 
discharge pipe temperature / compressor dome 
lower part temperature / heat exchanger 
temperature / expansion valve opening / 
subcool temperature / superheat temperature, 
for other detailed information, refer to the items 
on the standard data sheet. (Page 630 )

(b) Indoor units (acquire the following data of all indoor units)
Address, required frequency, expansion valve opening, heat 
exchange temperature, suction air temperature
· Measure supply air temperature with thermometer if 

necessary.
(Notes)1. On site, manually input into computer screen or 

standard data sheet to record and judge operation 
data.

2. If faults or else are found when measuring 
operation data on site, correct the faults at first, 
and then measure operation data again.

(2) In the "Real time monitoring " mode of new version MentePC, the 
data of all the indoor units connected to outdoor units are saved 
by Main unit's file, and sub unit's data saved by sub unit's file.
· On site, fill data into the data sheet while observing the display, 

and check operation condition (Of course, if gas leakage or unit  
air circulation short circuit etc. occurs during this period, the 
trouble should be solved at first, and then measure the 
operation data again.)

(3) The data finally provided for customer should be saved as 
measuring condition file. Use "Test run report making tool" of 
MentePC to read the data into the data sheet.

* Data should be acquired quickly in 
order to continuously acquire data 
of indoor units before operation 
condition of outdoor unit changes 
(compressor frequency, actuation 
of protection control).

KX4 Multi Series Operation Data Sheet (Master/Slave Outdoor Unit & Indoor Unit) <for submission to entrusted construction unit>
for automatic measurement by Mente PC {No.: <Mente PC> [7 segment] 

Person in change 

of test run

Address

<B column>

Standard value
<Outdoor side>, voltage, high pressure, low pressure, discharge 
temperature, current
<Indoor side>, voltage, difference between return air temperature and 
heat exchange temperature

Fig. 6.29 KX Multi system standard data sheet
� Data configuration: the left half is about outdoor unit, and the right half is about indoor unit. Operation data 

standard value is set on the top of data items. 
If the data is within the standard value range, operation is usually normal.

HP

HP

This part is automatically 
input by Mente PC

Place of dellvery System No. Date of test run Year DayMonth

External file 
example NAME & 12280939_LXO.csv

NAME & 12280939_INDOOR_LXO.csv

H1

Internal file 
example

Weather Sunny Rainy Foggy

Outdoor unit data Indoor unit data

Outdoor model 
(Outdoor unit No.)

Standard

Upper limit 
value
Standard
value
Lower limit 
value

Opera-
tion 

mode

Cooling 
•••
Heating

Indoor 
voltage 

(V)

Outdoor 
voltage 

(V)

High 
pressure 
source 
PSH 

(MPa)

Low 
pressure 

CM1
PSL 

(MPa)

Discharge pipe 
sensor C

Dome lower part 
sensor C

Outdoor 
tempera-

ture 
sensor C 

ThoA

Front in Front outRear in Rear out In Out

Outdoor heat exchange 
sensor temperature C

SC heat exchange 
sensor C 

Suction pipe 
sensor C

Current T phase 
senaorA

OtherFrequency Hz
Unit 
No. Indoor unit model

Address 
No.

Demand 
Hz

(Hz)

Expansion
valve

opening
EEV

Suction 
tempera-
ture C 
ThoA

Heat exchange sensor 
temperature C

(Cooling reference)

Inlet Bend Outlet

Blow-out 
tempera-
ture C

Tempera-ture 
difference 
between 

suction-in 
and blow-out 

heat 
exchange C

above

Refrigerant 
name

Refrigerant amount →
Voltage ↓

Example of indoor 1 <I column> <F column> <D column> <O column> <E column>No. : <Mante PC>
••• ••• •••   [ 7 segment]

Unit No.

Master unit Construc-
tion Address

Unit No.

Master unit Construc-
tion

SC

Number: Mente PC

(upper SW9: tens digit
middle SW8: units digit)
(Do not touch the lower SW7)

Fig. 6.28 Segment display
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Operation data check / timing and recording of measurement
(1) After measurement starts, observe the computer screen. When 

pressure reaches target value (low pressure 0.8MPa in cooling 
operation; high pressure 2.75MPa in heating operation), check to 
be sure that discharge temperature, current value, difference 
between indoor unit return air temperature and supply air 
temperature are within standard range, and acquire data file (stop 
MentePC program). 
· Summarize the following data files by MentePC.

Outdoor unit (Main unit)  outdoor unit (sub unit)
Indoor units (1 ~ 16 units)  indoor units (17 ~ 32 units)

· The file is necessary for batch processing automatic input into 
standard data sheet.

(2) The example shown in Fig. 6.30 will vary with operation starting 
condition, however, pressure will reach target value in about 20 ~ 
30 minutes. 

(3) The above graph is about test run of one system. When there are 
plural computers, make preparations, checking and recording for 
other system before pressure reaches target value in order to 
check all the systems in full scale.

(4) Internal check of outdoor units (mainly check by looking and 
listening)
When recording data, check the following items.
� Whether refrigerant pipes and capillary tubes are in contact → 

if there are any faults, solve them.
� Whether the binding of refrigerant pipes and capillary tubes 

(countermeasures against stress, contact prevention) is loose 
or has fallen off →  if there are any faults, solve them.

� Whether the wirings are too tight or in contact with pipes →  if 
there are any faults, solve them.

� Check the measured value of sensor (discharge pipe, 
compressor dome lower part, current).

* Actuation of protection 
control: protection control is 
actuated normally with overload
· high pressure control, 

current control, discharge 
temperature control etc.

  
* When protection control is 

actuated, if air condition actuates 
protection control but overload is 
not reached (when temperature 
exceeds cooling / heating rated 
condition, protection control may 
be actuated), check the following 
items.
� indoor / outdoor unit: air 

circulation short circuit or not
� FDUM, FDU, FDR: no setting 

in relevance to ducts →  air 
flow rate is insufficient

� wrong pairing or address
� insufficient refrigerant (gas 

leakage, remaining in 
stopped units or heat 
accumulator)

� whether sensor (Td sensor, 
current sensor, pressure 
switch) is faulty →  compare 
the measured value of sensor 
with actually measured value

Fig. 6.30 Example of MentePC measuring graph

data

INV2 Hz (pratical)INV1 Hz (pratical) position

Pr
es

su
re

 M
Pa

Fr
eq

ue
nc

y 
H

z



Service Test Run

627

S
er

vi
ce

1.2.7.2 Evaluate by remote controller and 7 segment display
(1) Operation by remote controller of indoor units and 7 segment display of outdoor units.

(2) Remote controller "operation data" display function

· There is a new remote controller of new specification in KX4 series connecting 16 indoor units simultaneously 
at maximum with XYZ wire. Thus, the operation data of all the indoor units connected to the same super link 
will be displayed in real time on the LCD of one remote controller.

Operation content Remarks
O

pe
ra

tio
n 

m
et

ho
d

<Points of operation by operation data display function of remote 
controller and outdoor 7 segment display function>
[Operation method]
� Operate "Test run switch(SW5-1, 2)" of Main unit of outdoor unit to 

start cooling or heating operation (See Fig.6.27)
� When measuring is started, check remote controller and 7 segment 

display and first check that pressures are at target values (in cooling 
low pressure at 0.8 MPa,in heating high pressure at 2.75MPa) then 
make sure that discharge temperature or current value, indoor unit 
suction temperature or difference between air reture temperature 
and air supply temperature are within standard range, and then fill 
the data into data sheet.

D
at

a 
m

ea
su

rin
g

< Data measuring >
� At first, skip the operation data displayed by remote controller on the 

indoor unit side and remote controller side (Sometimes the previous 
data will remain, therefore this procedure must be carried out.)

� Read the operation data on the remote controller, and record the 
data into the attached "KX4 Multi system standard data sheet (for 
remote controller)".

� Then, check high pressure or low pressure, current, discharge 
temperature or other data items by 7 segment display at outdoor unit 
side, and make sure these data items correspond to the remote 
controller data.

� Check the same data items on other meters (Manifold gauge, contact 
thermometer, clamp meter etc.), and make sure these data are close 
to remote controller or 7 segment display value.

D
at

a 
ju

dg
em

en
t < Data judgement >

· Make judgement of the test run result according to the data recorded 
on data sheet and refer to the above judgement standard and 
standard operation data (Page 598 )

<Precautions after test run>
Carry out the same procedure in "7.1 Method of evaluating unit by 
MentePC".

· Table 6.3 The list of "Operation data" displayed by remote controller
No. Data items of indoor units Display range No. Data items of indoor units Display range

01 Operation mode Cooling / heating /
drying / air supply 21 Outdoor air temperature -20 ~ (°C)

02 Set temperature 18 ~ 30 (°C) 22
Outdoorunit heat 
exchanger temperature 
(Main unit)

-20 ~ (°C)

03 Air return temperature 0°C or more 23
Outdoorunit heat 
exchanger temperature 
(Main unit)

-20 ~ (°C)

04 Inner heat exchanger 
temperature 1 The same as above 24 Operation Hz (Main unit 

CM1) 0 ~ 100 (Hz)

05 Inner heat exchanger 
temperature 2 The same as above 25 High pressure 0.0 ~ (MPa)

06 Inner heat exchanger 
temperature 3 26 Low pressure 0.00 ~ (MPa)

07 Indoor fan speed 27 Discharge pipe temperature 
(Main unit CM1) 30 ~ (°C)

08 Required frequency 28
Compressor dome lower 
part temperature (Main 
unit CM1)

-20 ~ (°C)

09 Response frequency 29 CT current (Main unit 
CM1) 0 ~ (A)

10 Expansion valve opening 0 ~ 480 (pulse) 37 Expansion valve opening 
1 (Main unit) 0 ~ 500 (pulse)
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Notes (1) No.: displayed on the right side on the top of remote controller LCD, representing the displayed 
data items.

(2) Data items and display range: Dot display on the bottom of remote controller LCD displays the 
content in the above table;
Display the data with unit within the range of the above table on the right.

(3) Procedure of displaying data on the remote controller
The following operation can display data whether the air conditioner runs or stops, please master common 
operation method.

Procedure � Press "CHECK" button.
                  ·"OPERATION DATA DISPLAY" is displayed automatically after several seconds.

� When "OPERATION DATA DISPLAY" is displayed, press "SET" button.
·The minimum address of indoor unit like "INDOOR 00" is flickers.

� Use button to choose the address of the desired indoor unit, then press "SET" button.
• The address is changed from flickering to constant display, and after 2 seconds, the 

display becomes "DATA BEING READ".
•  approx. 30 seconds later, the display switches to data. (Skip the initial display value, start 

to use from the second display of data.)
� Referring to the above table, use "  " button to choose desired data item (01 ~ 38).

(If not operated, the data will be displayed continuously.)
(Note) Data of outdoor unit: choose any indoor unit in signal combination with the outdoor 

unit whose data you want to check. If any data number (21 ~ ) of the outdoor unit is 
input according to the above table, data of the outdoor unit will be displayed. 
(Data of outdoor unit cannot be displayed by merely choosing any outdoor unit 
through address selection)

� When changing to other outdoor unit, if the "AIR CON No" button is pressed, the display will be 
changed to indoor unit address selection.

(Notes) 1.  In the above operation, if you want to return to the former set screen, press 
"RESET" button. It becomes the set screen. If pressed continuously, the 
operation data display will be terminated, and it returns to common display 
(operation / stop).

2.When clearing operation data, even not doing the above operation, if the 
OPERATION STOP button is pressed, the screen can immediately return to 
normal display (operation / stop). (In this case, the operating (stopping) unit 
cannot be stopped (operated))

11 Indoor operation time 0 ~ 25500h 38 Expansion valve opening 
2 (Main unit) 0 ~ 500 (pulse)

· Table 6.3 The list of "Operation data" displayed by remote controller

27C

Figure 6.31 Outline of New Type Remote Controller

• For details, refer to Product Instruction Manual.

CHECK SW

AIR CON No SW

SET SW
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(4) Operation of 
outdoor 7-segment 
display and list of 
values
By pressing SW8, 
SW9 as shown in 
Figure 6.32,
the measured data 
can be displayed.

1.2.8 Submission to Entrusted Construction Unit
Summarize the results of test run into a test run report and submit it to the entrusted construction unit.

Table 6.4  List of "Operation Data" according to 7-segment display of outdoor unit 
Code No. Display Content Data Display Range Min. Unit

—

Anomaly  Code
Pump Down
Check Mode
Outdoor Unit Setting

— —

00 CM1 Operation Frequency 0 ~ 130 1Hz
01 CM2 Operation Frequency 0 ~ 130 1Hz
02 Tho-A Outdoor Air Temperature L, -20 ~ 43 1°C
03 Tho-R1 Heat Exchanger Temperature 1 (Outlet·Front) L, -25 ~ 73 1°C
04 Tho-R2 Heat Exchanger Temperature 2 (Outlet·Rear) L, -25 ~ 73 1°C
05 Tho-R3 Heat Exchanger Temperature 3 (Outlet·Front) L, -25 ~ 73 1°C
06 Tho-R4 Heat Exchanger Temperature 4 (Outlet·Rear) L, -25 ~ 73 1°C
07 Tho-D1 Discharge Pipe Temperature (CM1) L, 31 ~ 136 1°C
08 Tho-D2 Discharge Pipe Temperature (CM2) L, 31 ~ 136 1°C
09 Backup
10 Tho-C1 Dome Lower Part Temperature (CM1) L, 5 ~ 90 1°C
11 Tho-C2 Dome Lower Part Temperature (CM2) L, 5 ~ 90 1°C
12 Tho-P1 Power Transformer Temperature (CM1) L, 31 ~ 136 1°C
13 Tho-P2 Power Transformer Temperature (CM2) L, 31 ~ 136 1°C
14 Tho-SC Sub-cool Coil Temperature 1 L, 18 ~ 73 1°C
15 Tho-H Sub-cool Coil Temperature 2 L, -25 ~ 73 1°C
16 Tho-S Suction Pipe Temperature L, -25 ~ 73 1°C
17 Cooling Sub-cool Temperature 0 ~ 50 1°C
18 Suction Superheat Temperature 0 ~ 50 1°C
19 Sub-cool Coil Superheat Temperature 0 ~ 50 1°C
20 CT1 (CM1) Current 0 ~ 70 1A
21 CT2 (CM2) Current 0 ~ 70 1A
22 EEVH1 Opening of Expansion Valve for Heating 0 ~ 500 1 pulse
23 EEVH2 Opening of Expansion Valve for Heating 0 ~ 500 1 pulse
24 EEVSC Opening of Expansion Valve for Sub-cool Coil 0 ~ 500 1 pulse
25 Backup
26 FM01 Rotation Speed 0 ~ 1500 10min-1

27 FM02 Rotation Speed 0 ~ 1500 10min-1

28 PSH High Pressure Sensor 0 ~ 5.00 0.01MPa
29 PSL Low Pressure Sensor 0 ~ 2.00 0.01MPa

Figure 6.32 Outdoor Board (7-segment display)

SW8, SW9 



Test Run Service

630

1.2.9 References
1.2.9.1 KX4 Multi Standard Data Sheet (for Mente PC)
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1.2.9.2 KX4 Multi Standard Data Sheet (for new remote controller)

.6

5HP Multi  Remote Control data sheet

Customer Date of delivery Filled by

Manufacture No.

Manufacture No.

Manufacture No.

Manufacture No.

Manufacture No.

Manufacture No.

Manufacture No.

Manufacture No.

Manufacture No.

Please input data into the blue cells.Data 
in unspecified cells cannot be used for 
diagnosis.

Model

Model

Model

Model

Model

Model

Model

Model

Model

Indoor unit

Outdoor unit

In
do

or
 u

ni
t s

id
e

O
ut

do
or

 u
ni

t s
id

e

No.

Data item Error data

Model

Indoor unit 00 Indoor unit 01 Indoor unit 02 Indoor unit 03 Indoor unit 04 Indoor unit 05 Indoor unit 06 Indoor unit 07

Yes /  No Operation data

Time

Step

Step

Valid / Not ValidValid / Not ValidValid / Not ValidValid / Not ValidValid / Not ValidValid / Not ValidValid / Not ValidValid / Not Valid

Content of claim
involving

Operation mode

Temperature setting

Return air temperature

Heat exchanger temperature 1

Heat exchanger temperature 2

Heat exchanger temperature 3

Fan speed

Required frequency

Answer frequency

Expansion valve opening degree Pulse

Indoor units operation time

Supply Air temperature

Outdoor temperature

Heat exchanger temperature 1

Heat exchanger temperature 2

Operation frequency

High pressure

Low pressure

Discharge pipe temperature

Under-dome temperature

CT current

Fan speed

Silent mode

63H2

63H1

Defrost

Compressor operation time

Expansion valve opening degree1

Expansion valve opening degree2

Pulse

Pulse

Pulse
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1.2.9.3 KX4 construction checklist

Material name, system name Check person: affiliation, 
name Date of creation

Please fill in model and unit No
C

la
ss

ifi
ca

-
tio

n
Check item Criterion Result Fill in the results or 

numerical values
Date of 

implementa-
tion

 1
.In

do
or

 s
id

e

� Is the installation space within 
the restricted range?
(inside the vent space, ceiling)

Check through technical 
materials
(reaching distance, short 
circuit, work table size)

� Is the installation location 
(location of suspended bolt) 
consistent with that of ceiling 
opening?

Conformity of position

Is the suspended bolt of 
specified size?

Check through technical 
materials (M10 or M8)

� Have measures been taken to 
prevent the welding spatter 
during building construction?

Stay packed before 
installation. Protect with 
paper board after 
suspension

� Is the air condition inside the 
ceiling within the limitation 
range? (to prevent dew 
formation)

Dew point temperature 
below 28°C, relative 
humidity below 80%

� During construction, have 
measures been taken to 
eliminate gap in the joint of 
piping heat insulation 
material?

Joint of heat insulation 
material, flare nut must be 
sealed securely. Heat 
insulation material shall not 
be pressed to deformation

� During construction, is the 
drain horizontal flow piping 
inclined downward? 

Appropriate slope is 1 / 50  ~ 
1 / 100
Housing piping is 
prohibited

� Is there any trap along the 
drain vertical piping?

No trap should be set for 
units with external static 
pressure = 0Pa (except for 
ducted units).

	 Is the connection with 
collective drain piping made 
from above the collective 
pipe?

Connect from above the 
collective piping 


� For the unit using drain pump 
(built-in, option), is the vertical 
length of its drain piping 
appropriate?

Within 600 ~ 750mm from 
the ceiling port or under the 
unit (FDR)


� For the unit using drain pump, 
is the field piping vertical near 
the unit?

Vertical in the vicinity within 
295 ~ 325mm



 For the unit using drain pump, 
is the standard accessory 
drain hose used?

Standard accessory drain 
hose must be used


� Is the standard accessory 
drain hose fastened with the 
accessory metal strip?

Use of adhesive is 
prohibited


� Does the drain piping absorb 
the smell of the gutter?

Drain piping outlet is 
located where no smell is 
generated (inducted into 
rain gutter, etc)


� Is the drain piping heat 
insulated?
(to prevent dew formation)

Implement the construction 
of heat insulation material
(approx. 5°C drain water 
flows)


� Is the drain piping supported 
at a certain interval?

Support at the interval of 
1m for PVC pipe and 2m for 
copper pipe


� Are the number of connected 
indoor units and total 
connected capacity 
appropriate?

Total connected capacity is 
50 ~ 130% that of outdoor 
unit

Indoor unit 
capacity 
comparison:

%
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Note If the criterion is reached, fill O in the "Results" column; if not reached, fill X and results (but for some items, it 
is necessary to fill in both { and numerical values).

2.
 O

ut
do

or
 s

id
e

� Is the installation space within 
the restricted range?
(no blown-in air (short circuit))

Check through technical 
materials. Difference 
between outdoor air 
temperature and suction 
temperature is within 3 
degrees

� Has the address of 
combination sub unit been 
set?

Set SW4-7 to ON

� Have the foundation and 
foundation bolt been 
constructed? Is the discharge 
of drain water and rain water 
normal?

Check through technical 
materials. The structure 
shall be able to discharge 
drain water and rain water

� Do the outdoor unit and indoor 
unit use different power 
sources?

In principle, different power 
sources shall be used 
respectively

� Total required power capacity of 
combined Main units and sub 
units within allowable range (or 
different power sources used)?

Total value of required 
power source capacity is 
within allowable range
(or different power sources 
are used)

� Is the power voltage within the 
restricted range?

Inter-phase imbalance 
during operation: below 
±10%
Voltage drop when starting 
the compressor: within
-15%

� Do the piping and circuit 
breaker use products 
conforming to specifications?

Check through technical 
materials

� Is every unit installed with 
leakage protector?

Leakage protector is set for 
each unit
(except for central power of 
combination)

	 Is earth wire installed? Execution of earth work

� In case of combination, has 

the oil equalizing pipes for 
Main unit and sub unit been 
constructed?

Construction must be 
carried out
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Check item Criterion Result Fill in the results or 
numerical values

Date of 
implementa-

tion
3.

 S
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� Is the refrigerant piping 
material qualified?

JIS, seamless phosphor-
deoxidized copper pipe

� Is the length of refrigerant 
piping within restricted range?

Check through technical 
materials

Piping length:    

� Is the height difference 
between outdoor unit and 
indoor unit within limit value?

Check through technical 
materials
(within 15m among indoor 
units)

Height difference:    

� Are the size and wall thickness 
of refrigerant piping 
determined according to 
indoor unit capacity?

Check through technical 
materials
(size and wall thickness 
shall be determined 
according to indoor unit 
capacity)

� Is there any trap or housing 
piping along the refrigerant 
piping?

Trap and housing piping 
shall not be set

� During pipe welding, (a) is 
nitrogen gas used? (b) is the 
operating valve cooled?

(a) Implement while 
discharging nitrogen gas or 
after displacement
(to control oxidization 
scale)

� During construction, is the 
piping port sealed or have 
measures been taken to 
prevent rain water and dust 
from entering?

Seal so that it is difficult to 
remove. Measures to 
prevent foreign matters 
from entering temporarily 
set piping

� Are qualified branch pipes used? Check the No. of qualified 
parts through technical 
materials

	 Are branch pipes correctly set? Check through technical 
materials
(horizontally or vertically 
set)


� Is the refrigerant piping 
supported by suspension bolt 
(shockproof)?

Support at the interval of 
2m


� Is the refrigerant piping (liquid 
pipe, gas pipe) heat insulated?

Materials with heat 
resistance of above 120°C
Materials not causing dew 
on piping surface at 0~5°C



 Is the refrigerant piping 
shockproof treated and heat 
insulated for the section 
crossing the wall and beam?

Implement shockproof and 
heat insulation construction


� Is the air-tightness test 
conducted?
(nitrogen gas used, excessive 
pressure prohibited)

Pressure: KX: 4.5MPa
(no pressure variation 
within 24 hours)

Pressure value 
after 24 hours:

MPa


� Is the vacuuming work done 
sufficiently?
(vacuuming from liquid pipe, 
gas pipe)

When vacuum degree 
reaches 755mmHg, 
vacuum at least 60 
minutes.

Vacuuming time:
min


� Is the refrigerant amount 
calculated for the part of field 
piping?

Refer to technical materials
(additional charge amount 
is for liquid pipe)

Additional charge 
amount: kg


� Is the specified refrigerant 
charged as per amount?

Measure with scale
(when stopping, charge 
liquid refrigerant through 
operation.)


� Is the nameplate of outdoor 
unit marked with calculated 
value and charged amount of 
refrigerant, etc?

Fill in the piping size, piping 
length and refrigerant 
charge amount
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Note If the criterion is reached, fill O in the Results column; if not reached, fill X and results (but for some items, fill 
in both { and numerical values). 
If any other problem is found, also fill in.

4.
 C

om
m
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ic

at
io

n 
sy

st
em

� Are the signal wire and power 
cord mixed?

Signal wire terminal block 
resistance(appropriate 
value: 9100 / number of 
connected units, there are 
mixed wires under 100Ω)

� Are the internal & external 
signal wires and remote 
controller wires mixed?

Wiring mistake has been 
resolved

� Is there any circular wiring in 
the internal and external signal 
wires?

Circular wiring has to be 
corrected

� Are the type and size of signal 
wires correct?
(one side shall be earthed 
when using shielded wires)

Size: 0.75 ~ 2.0mm2

Wire type: VCTF, VCT, 
CVV, MVVS

� Are address numbers 
assigned properly?

Consideration must be 
given to combination of 
indoor unit and outdoor 
unit, usage of room, period 
of usage, type of tenant, 
etc.

� Are address numbers of 
indoor and outdoor units 
clearly indicated on the 
equipment drawings (indoor 
unit configuration drawing, 
etc)?

Fill in the equipment 
drawing

� Are drawings submitted to 
address setting workers and 
instructions for address setting 
given?

Indication is done by 
drawing (signal wire, 
individual: automatic, 
manual; signal wire, super-
link: manual)

Te
st

 ru
n

� Is the power turned on six 
hours before test run?

Crank case heater must be 
switched on 6 hours before 
test run

Energizing time:
H

� Is every operating valve 
opened?

Open suction pipe, 
discharge pipe and 
operating valve of oil 
equalizing pipe 

� Is the wiring connection 
loosened?

Wiring connection is not 
loose

� Is the combination of indoor 
and outdoor units (address or 
refrigerant piping) wrong?

Confirm correct 
combination through heat 
exchanger temperature, 
etc.

� Is the system confirmed 
flawless through operating 
data?

Refer to test run instruction 
manual

� Is the drain discharge test 
conducted?

Confirm water leakage, 
clogging, etc.
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2. Troubleshooting
2.1 Before Starting Troubleshooting
2.1.1 Confirmation of the error code on the remote controller (by pressing the 

inspection switch) and the inspection display and normal display lamps on 
PCBs (Printed circuit board) of indoor / outdoor units

The microcomputer detects errors on electrical components, which include the microcomputer itself, errors on 
the power supply line and errors (overload, etc.) on the refrigerant circuit and the location of trouble is displayed 
(with the commbination of error symbols of remote controller, normal (green) and inspection (red) display LED 
on PCBs of indoor / outdoor units). When any error occurs, check first the inspection display. It will guide you to 
trouble point and assist you to complete the repair work quickly.
Error code of the remote controller is recorded on microcomputer after the trouble has been reset automatically 
so that, if you press the inspection switch of remote controller, the error code and the number of unit in trouble 
are displayed for 10sec.. The inspection display lamp on the indoor / outdoor unit PCB keeps flashing (glowing) 
even after the trouble was reset automatically. Inspection lamp on the indoor unit PCB is turned off if the remote 
controller is reset.

a) Inspection / normal: List of power display

Section Display Section

Power supply display At power ON : Displays always the return air temperature and Center/Remote.

At power ON (normal) : Flash continuously.

At error : Displays E1 ~ E63 or blank depending on the kings of error.

At error : Off or continuous glowing or irregular illumination.

At power ON (normal) : Flash continuously.

At error : Displays 1~4 flash lights up
1 time flashes: Current cut (power transistor over-current)

• Short-circuited compressor wiring
• Trouble on inverter PCB
• Trouble on power transistor
• Compressor motor neutral line disconnected.

2 time flashes: Power transistor overheat
• Fastening of the power transistor to the heat dissipation fins
 (tighten the screws, apply silicone) is insufficient.

• Power transistor is defective.
3 time flashes: Compressor rotor lock

• Compressor breakdown
• Inverter board breakdown

4 time flashes: Compressor starting is defective.
• Compressor breakdown
• Inverter board breakdown
• Power transistor breakdown

Lights up       : Transmission error between inverter and outdoor unit
• Connectors CN11 or CN12 or CN13 is disconnected or open 

                           wiring between connectors
• Error on outdoor control PCB
• Error on inverter PCB

At error : Off or continuous glowing or irregular illumination.

At error : Flash continuously (indicates the occurence of error).

Error code

Inspection display

Normal display

Normal display

Error display

Error display

In
ve
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r LCD

LCD

Red-LED

Red-LED1

Red-LED

Green-LED2

Green-LED

Display Contents of display

At error : Flash 1 ~ 3 times / 5 sec for indoor unit depending on the kinds 

of error, continuous flash, irregular illumination or off.

At error : Flash 1 ~ 6 times / 10 sec for outdoor unit depending on the 

kinds of error, continuous flash, irregular illumination or off.
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b) Check Indicator Table
Whether a failure exists or not on the indoor unit and outdoor unit can be know by the contents of remote 
controller error code, indoor / outdoor unit green LED (power pilot lamp and microcomputer normality pilot 
lamp) or red LED (check pilot lamp).

Note (1)  In the case of FDT112, 140 or FDK22~56 type.

Remote
controller

error 
code

Indoor unit LED Outdoor unit LED
Cause

Green Red Green Red

No-
indication

Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF Normal

Stays 
OFF

Stays 
OFF

Stays 
OFF

Stays 
OFF Power OFF, T phase wiring is open, power source failure

Keeps 
flashing

*3 time 
flash

Keeps 
flashing

Stays 
OFF

Remote controller wires X and Y are reversely connected. 
*For wire breaking at power ON, the LED is OFF. Remote 
controller wire is open. (X wire breaking : A beep is 
produced and no indication is made. Z wire breaking : No 
beep and no indication) The remote controller wires Y and 
Z are reversely connected.

E1

Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF

The remote controller wires are connected to A and B on 
the terminal block.
The indoor/outdoor signal wire are connected in loop form. 
The indoor unit micro computer runs away.

Stay OFF or 
Lights
continuously

Stay OFF or 
Lights
continuously

Keeps 
flashing

Stays 
OFF Indoor unit PCB fault

Keeps 
flashing

*3 time 
flash

Keeps 
flashing

Stays 
OFF

Remote control wire breakage (signal)
*For wire breaking at power ON, the LED is OFF.

E2 Keeps 
flashing

1 time 
flash

Keeps 
flashing

Stays 
OFF

No. duplication at indoor unit addressing. More than 49 
indoor unit are connected.

E3

Keeps 
flashing

2 time 
flash

Stays 
OFF

Stays 
OFF

Outdoor unit power supply OFF (detected only during 
operation)

Keeps 
flashing

2 time 
flash

Keeps 
flashing

Stays 
OFF

The corresponding outdoor unit address No. is not found. 
(Detected only during operation)

Keeps 
flashing

2 time 
flash

Irregular 
illumination

Stays OFF or 
Lights

continuously
Outdoor unit power OFF (Detected only during operation)

E5

Keeps 
flashing

2 time 
flash

Keeps 
flashing

Stays 
OFF

Indoor / outdoor transmission error. Wire A and B 
swapping after power ON.

Keeps 
flashing

2 time 
flash

Stays 
OFF

Stays 
OFF

Outdoor power unit failure (when the indoor power supply 
is different from the outdoor one).

Keeps 
flashing

2 time 
flash

Irregular 
illumination

Stays OFF or 
Lights

continuously
Outdoor unit microcomputer failure

E6 Keeps 
flashing

1 time 
flash

Keeps 
flashing

Stays 
OFF Indoor unit heat exchanger thermistor failure

E7 Keeps 
flashing

1 time 
flash

Keeps 
flashing

Stays 
OFF Indoor unit return air thermistor failure

E9 Keeps 
flashing

1 time 
flash

Keeps 
flashing

Stays 
OFF

The float SW operates (with FS only). Drain up kit wiring 
fault.

E10 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF

When multi-unit control by remote controller is performed, 
the number of units is over (more than 17 units). Two 
remote controller are provided for one controller is 
perfirmed.

E11 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF Addresses setting for plural remote controllers

E12 Keeps 
flashing

1 time 
flash

Keeps 
flashing

Stays 
OFF

Addresses No. combination error or addressing is 
performed with the following combinations.

Outdoor No, Indoor No,
0~47 48, 49
48, 49 0~47

E16(1) Keeps 
flashing

1 time 
flash

Keeps 
flashing

Stays 
OFF Defect of fan motor. 

E28 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF Remote controller thermistor failure
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FDCA140HKXEN4
Remote

controller
error 
code

Indoor unit LED Outdoor unit LED Outdoor
LED
7-

Segment
Cause

Green Red Green Red

E30 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E30 Unmatched indoor / outdoor connection

E31 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E31 Duplication outdoor unit address No. 

Outdoor unit address setting error.

E32 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E32 L3-phase wiring is open phase or reversal phase

E35 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E35 The high-pressure abnormality for cooling

E36 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E36 Discharge temperature (Tho-D) anomaly.

E37 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E37 Outdoor unit heat exchanger thermistor (Tho-

R) failure

E38 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E38 Outdoor air temperature thermistor (Tho-A) 

failure

E39 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E39 Discharge temperature thermistor (Tho-D) 

failure

E40 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E40 High pressure error

E41 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E41 Power transistor overheat

E42 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E42 Anomalous current cut of compressor 

E43 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E43 The number of connectable units is exceeded.

E45 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E45 Transmission error between inverter and 

outdoor unit control PCB

E46 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF E46

Automatic address setting and remote 
controller address setting coexists in the same 
network.

E49 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E49 Low pressure error (PSL)

E53 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E53 Suction pipe temperature thermistor failure

E54 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E54 Low pressure sensor disconnection / output 

error

2 time 
flash E54 High pressure sensor disconnection / output 

error

E59 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E59 Compressor startup error 

E60 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E60 Compressor rotor position detection error 
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FDCA224, 280, 335HKXE4
Remote

controller
error 
code

Indoor unit LED Outdoor unit LED Outdoor
LED
7-

Segment
Cause

Green Red Green Red

E30 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E30 Unmatched indoor / outdoor connection

E31 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E31 Duplication outdoor unit address No. 

Outdoor unit address setting error.

E32 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E32 L3-phase wiring is open phase or reversal 

phose

E36 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E36-1 Discharge temperature abnormality.

E37 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E37-1 Outdoor unit heat exchanger thermistor (Tho-

R1) failure

2 time 
flash E37-2 Outdoor unit heat exchanger thermistor (Tho-

R2) failure

3 time 
flash E37-3 Outdoor unit heat exchanger thermistor (Tho-

R3) failure

4 time 
flash E37-4 Outdoor unit heat exchanger thermistor (Tho-

R4) failure

5 time 
flash E37-5 Outdoor unit heat exchanger thermistor (Tho-

SC) failure

6 time 
flash E37-6 Outdoor unit heat exchanger thermistor (Tho-H) 

failure

E38 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E38 Outdoor air temperature thermistor (Tho-A)  

failure

E39 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E39-1 Discharge temperature thermistor (Tho-D1) 

failure

E40 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E40 High pressure error

E41 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E41-1 Power transistor overheat

E42 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E42-1 Abnormal current cut of compressor

E43 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E43 The number of connectable units is exceeded.

E45 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E45-1 Transmission error between inverter and 

outdoor unit control PCB

E46 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF —

Automatic address setting and remote 
controller address setting coexists in the same 
network.

E48 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E48-1 Anomaly in an outdoor fan motor 1

2 time 
flash E48-2 Anomaly in an outdoor fan motor 2

E49 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E49 Low pressure error

E53 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E53 Suction pipe temperature thermistor (Tho-S) 

failure

E54

Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E54-1 Low pressure sensor (PSL) disconnection /

output error

Keeps 
flashing

Stays 
OFF

Keeps 
flashing

2 time 
flash E54-2 High pressure sensor (PSH) disconnection /

output error

E59 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E59-1 Compressor startup error

E60 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E60-1 Compressor rotor position detection error

E63 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E63 Emergency stop of indoor unit
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FDCA335HKXE4-K, 400 ~ 1360HKXE4
Remote

controller
error 
code

Indoor unit LED Outdoor unit LED Outdoor
LED
7-

Segment
Cause

Green Red Green Red

E30 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E30 Unmatched indoor / outdoor connection

E31 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E31 Duplication outdoor unit address No. 

Outdoor unit address setting error.

E32 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E32 L3-phase wiring is open phase

E36 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E36-1 Discharge temperature (Tho-D1) abnormality.

2 time 
flash E36-2 Discharge temperature (Tho-D2) abnormality.

E37 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E37-1 Outdoor unit heat exchanger thermistor (Tho-

R1) failure

2 time 
flash E37-2 Outdoor unit heat exchanger thermistor (Tho-

R2) failure

3 time 
flash E37-3 Outdoor unit heat exchanger thermistor (Tho-

R3) failure

4 time 
flash E37-4 Outdoor unit heat exchanger thermistor (Tho-

R4) failure

5 time 
flash E37-5 Outdoor unit heat exchanger thermistor (Tho-

SC) failure

6 time 
flash E37-6 Outdoor unit heat exchanger thermistor (Tho-

H) failure

E38 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E38 Outdoor air temperature thermistor (Tho-A) 

failure

E39 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E39-1 Discharge temperature thermistor (Tho-D1) 

failure

2 time 
flash E39-2 Discharge temperature thermistor (Tho-D2) 

failure

E40 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E40 High pressure (63H1-1, 2) error

E41 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E41-1 Power transistor (CM1) overheat

2 time 
flash E41-2 Power transistor (CM2) overheat

E42 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E42-1 Abnormal current cut of compressor (CM1)

2 time 
flash E42-2 Abnormal current cut of compressor (CM2)

E43 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E43 The number of connectable units is exceeded.

E45 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E45-1 Transmission error between inverter and 

outdoor unit control PCB (CM1)

2 time 
flash E45-2 Transmission error between inverter and 

outdoor unit control PCB (CM2)

E46 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

Stays 
OFF —

Automatic address setting and remote 
controller address setting coexists in the same 
network.

E48 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E48-1 Anomaly in an outdoor fan motor FM01

2 time 
flash E48-2 Anomaly in an outdoor fan motor FM02

E49 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E49 Low pressure error (PSL)

E51 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E51-1 Power transistor overheating (CM1) (15 

minute continuation)

2 time 
flash E51-2 Power transistor overheating (CM2) (15 

minute continuation)
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Remote
controller

error 
code

Indoor unit LED Outdoor unit LED Outdoor
LED
7-

Segment
Cause

Green Red Green Red

E53 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E53 Suction pipe temperature thermistor (Tho-S) 

failure

E54 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E54-1 Low pressure sensor (PSL) disconnection /

output error

2 time 
flash E54-2 High pressure sensor (PSH) disconnection /

output error

E59 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E59-1 Compressor startup error (CM1)

2 time 
flash E59-2 Compressor startup error (CM2)

E60 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E60-1 Compressor rotor position detection error 

(CM1)

2 time 
flash E60-2 Compressor rotor position detection error 

(CM2)

E61 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E61 Communication error between outdoor unit 

Main unit and sub units.

E63 Keeps 
flashing

Stays 
OFF

Keeps 
flashing

1 time 
flash E63 Emergency stop of indoor unit
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c) Display sequence of error, inspection display lamp
1) One kind error

Display corresponding to the error is shown.
2) More than one errors.

3) Timing of error detection
� Indoor unit side. 

� Outdoor unit side.

Section Display section

Error code of remote controller
• Displays the error of higher priority (When plural errors are persisting)

E1 > E10 > E 11 > E2 > E3 > E5 > E7 > E9 > E 12 ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅  E63
• Displays the present errors.
  (When a new error has occurred after the former error was reset.)

Inspection LED (red) of indoor 
unit PCB
Inspection LED (red) of indoor 
unit PCB

Error detail Error 
code Timing of error detection

Transmission error of remote 
controller indoor unit

E1
When the transmission error continuously for 2 min.

CPU is out of control Resetting was performed at the rate of 1 time per second. An 
abnormal stop occured 32-sec time flash.

Transmission error between 
indoor/outdoor units E5 A check was made once every 20 second. An abnormal stop 

occured 7 time running.
Open wire of heat exchanger 
thermistor E6 After a compressor ON command, this failure was detected for 5 

second in the period of 2 minutes to 2 minutes and 20 seconds.
Open wire of indoor unit return 
air thermistor E7 This failure was detected continuously for 5 seconds.

Drain error (float switch 
motion) E9 At all times from 31 seconds after power ON.

Error detail Error 
code Timing of error detection

Open phase of power supply E34 Power supply is always at ON

Discharge temperature 
anomaly E36

A stop occurs when this anomaly occurs for 2 seconds running at 
130°C.
After a stop for 3 minutes, an recovery is automatically made.
An anomalous stop occurs when this anomaly occurs 2 times for 60 
minutes.
(The abnormal state is held for 45 minutes.)

Open wire of heat exchanger 
thermister

E37 This failure is detected when it occurs for 5 seconds running in the 
period of 2 minutes to 2 minutes and 20 seconds with the 
compressor ON. An anomalous  stop occurs when this failure 
occurs 3 times for 40 minutes.

Defective outdoor unit heat 
exchange and sub-cooling coil 
thermister
Open wire of outdoor 
temperature 
thermistor

E38

Open wire of discharge 
thermistor E39

This failure is detected when it occurs for 5 seconds running in the 
period of 10 minutes to 10 minutes and 20 seconds with the 
compressor ON. An anomalous stop occurs when this failure 
occurs 3 times for 40 minutes.

High pressure cut E40 An anomalous stop occurs when this anomaly  occurs 5 times for 
60 minutes.

Low-pressure pressure is 
anomalous E49

Continuous detection is done for 30 (10) (1) second while the 
compressor is stopping and the anomalous  stops happen 5 (3) (1) 
times in 60 minutes.

Defective suction pipe 
temprature thermistor E53

This failure is detected when it occurs for 5 seconds running in the 
period of 2 minutes to 2 minutes and 20 seconds with the 
compressor ON. An anomalous stop occurs when this failure 
occurs 3 times for 40 minutes.

Open wire of low pressures 
sensor

E54
Open wire of high pressures 
sensor
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Note (1) The numerical value inside (   ) displays for 140 type. 
4) Recording and reset of error

Notes (1) Priority is in the order of E1 > ... > E10 > ... > 63.
(2) Reset is disabled for 45min. at the error of outdoor unit or compressor overcurrent or the discharge 

gas temperature error.
5) Reset of error code in memory (when the error has been reset.)

After the unit breaks down and the error code is displayed, if pushing "ON / OFF switch" the unit is turned 
OFF, then "ON / OFF switch" is pushed again, the unit is turned ON. At this time the breakdown has returned 
automatically if the unit starts. However, the error code remains being memorized. The way of releasing 
error code in memory for this case is shown.
Indoor unit  : Push "ON / OFF Switch" of remote controller, or detach the power supply connector (CNW2) 

of indoor unit PCB and then connect again, or turn OFF the power.
Outdoor unit: Detach the power supply connector (CNA2) of outdoor unit PCB and then connect again or 

turn OFF the power supply or turn on and off the SW3-1.

2.1.2 Procedures of trouble diagnosis
When any error occurs, inspect in following sequence. Detailed explanation on each step is given later in this 
text.

Note (1) In order to return the malfunction of the microcomputer due to the influence of a power supply status 
and a transitory noise, the power supply is turned off once, then after above 1 minute, it turns on 
again. The above mentioned is called as checking operation.

Error detail Error 
code Timing of error detection

Excessive number of indoor 
unit E43 This error is detected when the number of connectable units is set 

over the specified value at remote control addressing.
Transmission error between 
inverter and
outdoor unit PCB

E45
With a delay of 3 minutes, a recovery is automatically made. An 
abnormal stop occurs when this errors occurs 4 times for 15 
minutes.

Error display Memory Reset

Error code • Saves in memory the 
mode(1) of higher priority • Stop the unit operation by pressing the ON /

OFF switch of remote controller.
• Operation can be started again if the error has 

been reset.(2)

Indoor unit inspection 
lamp (red) • Cannot save in memory

Outdoor unit 
inspection lamp (red)

• Saves in memory the 
mode(1) of higher priority

Error
Check of inspection display [In-
door / outdoor unit PCB, remote

controller or Indication board]

Check of inspection display [In-
door / outdoor unit PCB, remote

controller or Indication board]

Power supply check
(indoor / outdoor unit)

Replacement or repair of defective
parts Test run / adjustment

Check of unit
controller
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2.1.3 Diagnosis by the power supply reset
When any error occurs, reset the power supply as described below to see if it is the result of accidental noise, 
etc.
Check at the indoor unit side.

 

Errors due to external noise, etc.
Error code may be displayed or the error may not be displayed normally even if the controller is normal because 
of external noise source(1) or joined or parallel arrangement of power cables and singal wires. It is because the 
wire of remote controller, wired remote controller signal wires for multiple units or the network signal wires may 
be influenced by external noises whitch are judged as signals by the microcomputer whitch reacts mistakenly.
When there is any noise source, it is necessary to the shield wire for the remote controller and signal wires.
Note (1) High frequency medical machine, rectifier motor application device, thyristor, broadcast transmission 

tower, power transmission line, power line of electric train, automatic door motor, elevator (voltage 
drop), wireless telephone, high  voltage power distribution line, computer, personal computer and 
their cables.
These do not necessarily always cause problems but they can be a source of electrical noise.

(2)   Reference   Effect of noise
� When noises inturude into remote controller.

Abnormal or irregular display such as the flashing of irrelevant display (lamp) (for example, LEDs 
of cooling and heating illuminated simultaneously or the like) is observed even if the remote 
controller is not operated or the remote or the remote controller and, as the result, the operation of 
units may be disabled or similar abnormal phenomenons are observed.

Is any error
code display?

Does the error
code disappear?

Does start operation
with display of cool-
ing degree: Hi, ther-

mostat: 23˚C?

Does the error repeat

Check the error
code displayed

YES

YES

YES

YES

NO

NO

NO

NO

Error

ON / OFF
switch OFF

ON / OFF
switch OFF

Microcomputer
out of control

(Power supply reset)Turn off the wiring breaker (power
supply) and back on again 1min.later.

Power supply line error See page 654

Check of error code

Cause is acccidental (noise,
etc.) and the unit is normal.
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� When noises intruded into the microcomputer of printed circuit board; State of operation becomes 
abnormal such as the units perform irregular operation while the remote controller is not operated, 
the operation cannot be stopped with the remote controller, etc. 

2.2 Operation Flowcharts
2.2.1 Indoor unit operation flowchart

A void supply from the same distribution 
board to prevent troubles by the power 
source propagation. Install the line filter at 
the power supply of cuting machine of mini 
split (Positive grounding is necessary.)

Unless it has a sufficient current capacity, 
mini split current drops momentarily at 
the start/stop of cutting machine.

Separate from cutting machine as far 
as possible. This is very effective 
because the effect of noise is inverse 
proportion to 1.5 times of distance.

Beware of noises 
transmitted via air.

Shut off electrically 
the noise source or 
put it in a shield room.

• Cover the entire surface of control box or 
the inside of unit cover with the cover foil 
or cover the entire unit with a wire net.

Make a positive 
ground

Use the shield or 
twist pair wires

Put in a steel case

Cu
tti

ng
 m

ac
hi

ne
 

we
ld

er
 H

ig
h 

fre
qu

en
cy

Signal wire • Insert in a steel pipe shield.

Outdoor
unit

Power
cable

Distribution
board

(indoor unit)

(in
do

or
 u

ni
t)

Interisified shielding 
of control section

Remote controller wire

Remote controller
l1

l2

Electro magnetic noise prevention (example)

Power on

Remote controller lamp on

Initialize electronic
expansion valve

Indicates previous settings for air flow 
rate and direction and temperature

OFF

YES

YES

ON

NO

NO

Operation
ON/OFF

Action of safety 
device

Is operation display 
lamp blinking?

Fan or temperature 
control?

Cooling or 
heating?

Operation display: Blinking
Malfunction code: Displayed

Operation display
lamp: OFF

Depress reset Operation ON / 
OFF switch

Operation display lamp: On
Air flow rate setting display: On
Air flow direction setting 
display: On
Temperature setting display: On

Operation display: off
Malfunction mode display: 
Cancelled

Fan

Temperature control

Heating

Fan : OFF

Electronic expansion 

valve : Closed

Louver : OFF

Cooling

To page 646 To page 647 To page 648

Cooling operation Heating operation Fan operation

(Option)

Drain-up kit     : OFF

Auxiliary 
electric heater : OFF
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Cooling operation
                                                              

Cooling operation

Auxiliary electric heater: OFF

Program dry display: cancelled

Fan operating at set volume of 
air flow

Swing flap

Swing flap?

Program 
dry on / off?

Recycling guard timer 
ON (5 minutes)

YES

OFF

NO

NO

NO

ON

Frost prevention 
operation in progress?

Thermostat status?

Test run in progress?
YES

Electronic expansion valve: 
Capacity control

Thermostat ON operation 
signal to outdoor unit: Output

NO

ON

YES

YES

NO

Moisture prevention 
conditions?

Set direction of air flow

Program dry operation

To the page previous

OFF

YES

Moisture prevention position

Electronic expansion valve: 
OFF

Thermostat on operation signal 
to outdoor unit: cancelled
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Heating operation
                                                            

Heating operation

Drain-up kit: OFF

Auxiliary electric heater: OFF
Humidifier: OFF

Auxiliary electric heater: OFF
Humidifier: ON

Fan: Operating at set 
air flow volume Fan: L operation Fan: Off

Auxiliary electric heater: ON
Humidifier: ON

Auxiliary electric heater: OFF
Humidifier: OFF

Swing flap Air flow direction setting

Swing flap?

Defrost operation
in progress?

Hot start in progress

Test run in progress?

NO

NO

NO

NO

NO

YES

YES

YES

Defrost/Hot start display: OFF

Fan: LL operation

Electronic expansion 
valve: closed

Electronic expansion 
valve: capacity control

Electronic expansion 
valve: open

Defrost/Hot start display:ON

YES

YES

Recycling guard timer 
ON (5 minutes)?

Thermostat status?

Under the protection for low
air supply temperature

YES

NO
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Fan operation

Program dry operation

Fan operation

Swing flap?

YES

NO

Air flow direction settingSwing flap

Fan: Operating at set air flow 
rate

Electronic expansion valve: 
closed

Program dry operation

Program dry display

Fan MF: operation: L

Electronic expansion valve: 
degree of super heat control

Fan MF: 6 minutes stopped 
then L operation

Electronic expansion valve 
closed

Thermostat 
status?

OFF

ON



Service Troubleshooting

649

S
er

vi
ce

2.2.2 Outdoor unit operation flowchart

Power on

Initialize electronic expansion 
valve

Fan or temperature
control?

Fan

YES

YES

YES

YES

Temperature control

Restart prevention in 
progress (5 minutes)?

NO

NO

NO

NO

Has indoor
unit thermostat on operation 
signal been output to more

than 1 unit?

Actuation of safety 
device?

Is outdoor
unit malfunction display

lamp on?

Outdoor unit malfunction 
display lamp: ON

Push reset ON/OFF switch.

Outdoor unit malfunction 
display lamp: OFF

Cooling or heating
Cooling

To page 650 To page 647

Heating

Cooling operation Heating operation

Inverter compressor magnetic contactor: OFF
Output frequency to inverter: 0 Hz
Standard compressor magnetic contactor: Closed
Electronic expansion valve: OFF
Solenoid valve (hot gas): OFF
Solenoid valve (injection): OFF
Solenoid valve (for bypass and pressure equalization)
4-way valve: On during heating operation, off during cooling or 
fan operation.



Troubleshooting Service

650

Cooling operation                                                          

2.3 Error Diagnosis Procedures at the Indoor Unit Side
To diagnose the error, measure the voltage (AC,DC), resistance, etc. at each connector around the printed circuit 
board of indoor unit PCB on the inspection display or the operation state of unit (no operation of comressor or 
blower, no switching of 4-way valve, etc.). If any defective parts are discovered, replace with the assembly of parts 
as shown below.
(1) Unit of replacement parts releated to indoor unit printed circuit board  ( Electric components on and around the 

microcomputer)
Indoor unit printed circuit board, thermistor (Return air, heat exchanger), remote controller switch, limit switch, 
transformer, fuse
Note (1) Judges the troubles on the parts of driving power circuit or cooling cycle with the ordinary check 

method.
(2) Points for printed control board (PCB) exchange.

a) Refer to the table of spare parts drawing No. for control PCB
PCB = printed sircuit board.

MODEL Spare parts 
drawing No.

FDTA28 ~ 90 PJA505A127ZD
FDTA112 ~ 140 PJA505A127ZC
FDTSA PJA505A132ZB
FDTWA, FDRA, FDUA, FDUMA, 
FDFLA, FDFUA PJA505A132ZA

FDEA PJA505A129ZG
? PHA505A0208A
? PJA505A132ZB
? PJA505A047BP

Cooling operation

Start control in progress?

Oil equalization in
progress?

Compressor protection 
operation in progress?

YESYES

YES

YES

NO

NO

YES

ON

NO

NO

Low temperature 
protection operation in 

progress?

Inverter compressor 
magnetic contactor

Inverter output frequency

Standard compressor 
magnetic contactor

Electronic expansion valve

Solenoid valve (hot gas)

Solenoid valve (injection)

4-way valve
Fan
Fan

30~116Hz 30~116Hz 30~116Hz 38Hz 42Hz

ON / OFF ON / OFF

OFF OFF

H
ON

OFF ON

ON

ON

OFF

Open

ON

ON / OFF by saturation 
temperature 
corresponding to 
suction pressure

ON / OFF by discharge temperature protection control
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b) Set the Dip Switch to the same position before PCB is replaced.
Set the Dip Switch to the ON if with jumper wire or to the OFF if without jumper wire.

c) Connect the Fast on terminal and the connector to the PCB.  Match the wiring color of the fast on terminal to 
the color printed on the PCB and connect them together with. 
Note(1) Please connect the PCB carefully so as not to deform the board (PCB) extremely when connecting 

it with the Fast on terminal.
(3) Power PCB

Make sure the part number and the applicable model. 

Parts layout on the indoor unit printed circuit board
The control board in the following figure shows for the FDT type.

Function of jumper wires

Notes (1) "None" means that jumper wire is not provided on the PCB or the connection is cut
(2) Supare parts PCB is equipped with no jumper J1~J11. Instead, SW7, 8, and 10 with the same 

function as J1~J11 are mounted on the position of the jumper and set SW7, 8, and 10 in the locale 
according to the above table, please.

Part number Applicable model

PJA505A110ZG FDTA28, 36, 45, 56, 71, 901

PJA505A110ZF FDTA112, 1401

Name Function

J1 (SW7-1)
With Filter sign: Valid

None(1) Filter sign: Invalid

J2 (SW7-2)
With Normal operation operable

None(1) Operation permission prohibited

J3 (SW7-3)

With J4(SW7-4)
With Heating thermostat OFF: Lo operation

None(1) Heating thermostat OFF: Intermittenet 
operation

None(1) —
With Heating thermostat OFF: Stop

None(1) Heating thermostat OFF: —

J8 (SW8-4)
With Humidifier drain operating : ineffective

None(1) Humidifier drain operating : effective

J10 (SW10-2)

With

J11(SW10-3)

With Remote controller air flow: 3 speed

None(1) Remote controller air flow: 1 speed

None(1) With Remote controller air flow: 2 speed

None(1) Remote controller air flow: —

CNM3

52X6 52X1 52X2 52X3

52X4

52
X

8-
2

P
C

3

IC
2

C
2 X

1

C
N

E

F
2

F
1 Z
2D

Z
3D

Z
4D

Z
5D

R
16

Z
D

1
C

N
J

C
N

Z
C

N
D

C
N

A

D
2

IC
7

T
V

S
1

C
N

M
2

C
N

W
8

C
N

O
C

N
T IC

9

J8

1 2 3 4J1
0

J1
1

J1
2

CNR

IC12

CNG

CNW9

C13

PC5

C12

C1

L1

C58

IC3

C4
C3

CNY CNI

CNH CNN1 CNN2 CNF

CNQ

SW2

SW10 SW5

1 2 3 4

SW7

J1 J2 J3 J4

SW6

J1 J2 J3 J4

SW9

CNK1

IC11

IC8

CNB

C11

CNK1

C41

KN1

CNV

52X7
52X8-1

CNW7

TM1

PC2 PC1

R17

C23
L2

ON

ON

C5

J1~J4
(SW7)

Remote controller

DIP switch
(SW9)

DIP switch
(SW5)

J10~J11
(SW10)

Heat exchanger thermistor
(Thi-R2)

Heat exchanger thermistor·Return air thermistor
(Thi-R1·Thi-A)

SW3 SW4SW1

Address switch
(SW1~4)

Connector
(CNT)

Power source PCB
(CNW8)

Fan motor
(90~160)

For power source PCB
(only 112~160)
(CNW9)

Fan motor
(22~80)

For power source PCB
(CNW7)

Model select switch
(SW6)

Louver motor
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Function of DIP switches (SW5, 9)

Note (1) All OFF when shipping it.

Function of DIP switches (SW9)

Note (1)   All OFF under load condition. 

Model select switch (SW6)

Note (1)   All OFF under load condition.

Switch Function

SW5-1
ON Test run of condensate pump motor
OFF Normal

SW5-2
ON Humidifier residual operating: effective
OFF Humidifier residual operating: ineffective

SW5-3
ON Input: Reverse Invalid
OFF signal: Run stop

SW5-4
ON Emergency stop signal: Invalid
OFF Emergency stop signal: Valid

Switch Function

SW9-1
OFF

SW9-2

ON The autolift control length: 1.3m
OFF The autolift control length: 1.6m

ON
ON The autolift control length: 2.0m
OFF The autolift control length: 4.0m

SW9-3
ON Louver stop: Airstream attainment
OFF Louver stop: Ceiling dirt prevention

SW9-4
ON Fan control: UH, H, M
OFF Fan control: H, M, L

Model
Switch 22 28 36 45 56 71 80 90 112 140 160 224 280

SW6-1 OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF
SW6-2 OFF OFF ON ON OFF OFF ON ON OFF OFF ON ON OFF
SW6-3 OFF OFF OFF OFF ON ON ON ON OFF OFF OFF OFF ON
SW6-4 OFF OFF OFF OFF OFF OFF OFF OFF ON ON ON ON ON
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(4) Check method when the error code is displayed
Remote controller or Indication board: Inspection LED, error code
Indoor unit PCB: Red LED ( inspcetion display), Green LED ( CPU. normal display )
Outdoor unit PCB: Red LED ( inspcetion display), Green LED ( CPU. normal display )

(5) Check procedure depending on indication lamps (For the indoor unit)
The next page error diagnosis is applicable to cases where only 1 unit is installed in a network unless stated 
otherwise but the check method is same even if there are multiple units on the network. Except the network 
occupation state due to out of control indoor unit CPU, the error display indicates the state of respective units. 
Check each unit specified by the error display as explained on next page.

· When the LCD display (Center / Remote, temperature display, etc.) of remote controller flashes, it means 
the polarity on the unit is not yet determined. Polarity determination is completed within a few seconds after 
the power on. If it is not completed in time, CPU out of control, etc. is suspected.

Indoor unit

Red LED

Green LED

Stays OFF

Keeps flashing

Red LED

Green LED

Stays OFF

Keeps flashing

Outdoor unit

Error display  :  No display
LCD display  :  No display [Polarity determination trouble]1

Remote controller
LCD display: “     WAIT     ”
Inside control board LED: 

Flashes continuously.

Is it more than 
10 sec.

after power on?

Is the remote
controller LCD

nomal

If yes, it is a
malfunction by
electrical noise

1 unit only
on network

Power supply reset

YES

YES

YES

NO

NO (Center or Remote only display)

(3)

(1)

(2) (3)

Multiple units
on network

Defective indoor unit PCB
Replacement

Defective indoor unit PCB on
some units      Replacement

Notes (1) When CPU of one unit goes out of control, it 
occupies the transmission section of the 
network, so the transmission of other units are 
not done and the polarity of the whole network 
will not be determined.

(2) The unit which has its indoor and green LED 
keeps flashing (or no lighting) is the one with a 
defective indoor unit PCB.

(3) If it becomes normal after replacing the PCB. it 
can be considered that the PCB. is defective 
(defective network transmission circuit).
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Error display  :  No display
LCD display  :  No display [Power supply line error]2

Red LED

Green LED

Stays OFF

Stays OFF

Outdoor unit

Indoor unit

Red
LED

Green
LED

Stays
OFF

Stays
OFF

Indoor/outdoor
unit transfomer CNW2 (indoor).

CNA2 (outdoor). Is AC 15V checked between
(red)(red) and AC 10V between(red) (red)

or AC15.1V between
(blue) (blue)?

No power supply, wiring
error of power line
Repair

Power supply
reset

Unit is normal
(Malfunction by noisse)

Defective remote control-
ler PCB      Replacement

Is it
normalized

YES
YES

YES

NO
NO

NO

• Blown fuse (indoor unit : 3.15A, outdoor unit : 
  3.15A)      Replacement
• Defective transfomer      Replacement
• Open power cables of inside or outside of
  unit      Repair

Power supply checked
between  L1  ~  N  

or  L , N 

OK

Remote 
controller wiring 

connect check (Red·
White·Black)

Remote controller wire
is removed

NO
Correction

NO

Approximately
10 ~ 11 V between

X and Z.

YES

Note (1)  Z is GND.

(1)

Power supply reset

Maltifunction by
accidental noise

YES

Normal?
NO

YES

Remote controller wire short circuit?
Remote controller defective

Remote controller wire
disconnection?
Remote controller defective

NO

Remeasure 
between X~Z.

10~11V.

YES

Replacement indoor
unit PCB

Indoor unit

Green LED

Red LED 3 time flash

Keeps flashing

Outdoor unit

Green LED

Red LED Stays OFF

Keeps flashing

Flash of green LED means CPU is normal.



Service Troubleshooting

655

S
er

vi
ce

Error display : E 1 [Communication error between remote controller~Indoor unit]3

Indoor and outdoor unit

Green LED
Red LED Stays OFF

Keeps flashing (1)

Note (1) With the separate power supplies 
for indoor / outdoor units, the 
outdoor unit green LED may flash in 
some cases.

Is the 
remote controller 
covering multiple 

units?

Is it 
normalized

Is the power ON 
on all indoor units?

Power supply reset Power supply ON 

Unit is normal.
(Malfunction by accidental
noise)

YES

YES

YES

NO

NO

NO

Defectve indoor unit 
PCB      Replacement

Defectve indoor unit 
PCB      Replacement

Indoor unit
Red LED
Green LED

*3 times flash
Keeps flashing

Stays OFF
Keeps flashing

Red LED
Green LED

Outdoor unit

* Lamp OFF if remote controller wire is broken at power ON.

Voltage
between X and Z

approximately
10~11 V?

YES

NO

Replacement remote
controller

Voltage
fluctuates between
5~11 V between

Y and Z.

Is the
resistance between

Y~Z on the remote controller
approximately

10kΩ?

NO

YES

YES

YES

YES

Voltage
fluctuates between
5~10 V between

Y and Z
indoors.

NO Remote controller
wire disconnection

Voltage
fluctuates between
5~10 V between

CNB Y and Z.

❇ After the green LED lights up once,
   it begins flashing again continuously.
   The louver moves once in the
   close direction.

NO Terminal block CNB
harness is defective.

Indoor unit
resets every
4 minutes.

Resistance is
approximately 10kΩ

between indoor
Y~Z.

NO

YES
Noise

Replacement indoor
unit PCB

Power supply reset

Normal?

Normal?

NO

NO Replacement
remote controller

NO

YES

Replacement
indoor unit

Remote controller
wire short circuit

YES

NO

Replacement remote
controller

Noise?Power supply reset

Power supply OFF

Remote controller
wire is removed

YES

❇ 
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Indoor unit

Red LED

Green LED

Stays OFF or Lights
continuously

Stays OFF or Lights
continuously

Stays OFF

Keeps flashing

Red LED

Green LED

Outdoor unit

Power supply reset Is it normalized?
(Runaway of indoor unit 
CPU due to noise, etc.
Transient trouble)

Unit is normal.
YES

NO

Defective indoor unit PCB 
Replace. (Defective CPU)

Error display : E 2 [Duplicated indoor unit No. or More than 49 indoor unit are connected.]4

Indoor unit
Red LED
Green LED

1 time flash
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

Is the indoor unit 
No. duplicated or 

More than 49 indoor
unit are connected?

Correction of unit No.
setting

YES

(1)

(2)

NO

Defective indoor unit 
PCB      Replacement 
(defective unit number circuit)

Notes (1) When correcting the unit number, check again the 
pairing of indoor / outdoor units (address 
correspondence of indoor & outdoor units) is correct.

(2) If it is normalized by changing PCB, judge the unit 
number input circuit is defective.

Error display : E 6 [Defective indoor unit heat exchanger thermistor]5

Indoor unit
Red LED
Green LED

1 time flash
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

15

10

5

0 10 30 4020 50

5kΩ at 25˚C

Temperature (˚C)
Note (1) 22.5 kΩ at -6˚C

Return air thermistor (Th1-A)
Indoor unit heat exchanger thermistor
(Th1-R1, R2, R3)
Resistance temperature characteristics

R
es

is
ta

nc
e 

(k
Ω

)

YES

YES

NONO

Is the indoor 
unit heat exchanger
thermistor connector

connection OK?

Correction

Are characteristics
of indoor unit heat

exchanger thermistor OK
or is there any
open wiring?

Defective indoor unit PCB     
Replacement (Defective indoor unit 
heat exchanger themistor input circuit)

Defective indoor unit heat exchanger 
themistor      Replacement

• Display Condition
   If a temperature of -40˚C or lower is detected by the thermistor continuously for 5 seconds.
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Error display : E 7 [Detective Return air thermistor]6

Indoor unit
Red LED
Green LED

1 time flash
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

YES YES

NONO

Is the return air 
thermistor connector 

connection OK?

Correction

Is the return air 
thermistor characteristics

OK or is there a 
broken wire?

Defective return air 
thermistor      Replacement

Defective indoor unit PCB
Replacement (Defective return air
thermistor input circuit)

 Display Condition
If a temperature of -20ºC or lower is detected by the thermistor continuously for 5 seconds.

Note (1) Characteristics as per the 
above graph.

Error display : E 9 [Drain trouble]7

Indoor unit
Red LED
Green LED

1 time flash
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

Is there any
overflow?

Is humidifier 
connected?

DC 12 V
at both terminals

of CNI?

YES

Is SW8-4 OFF? or Is 
humidifier DM synchronization with 
the function setting of indoor unit 

by remote control? 

YES

YES

Drain motor
operation

Is drain
piping unclogged?

Is the slop 
OK?

YES

YES

Is the option 
abnormal?

YES

NO

NO

NO

NO Is the option 
connected with 

CNI?

YES

Anomalous data check
 in remote controller

YES

YES

Drain motor ON from
remote controller.

NO

NO

Replacement indoor
unit PCB

NO AC 220 / 240V
at both terminals

of CNR?

NO Replacement indoor
unit PCB

Correction

NO Correction of setting 
to "Humidifier DM 
synchronization"

Drain motor check of
motor wiring

Float switch 
check

Option check

Drain motor 
check
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Error display : E 10 [Control of 1 remote controller VS multiple units -
 Excessive number of indoor units (more than 17 units)]

8

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

Are more
than 17 units connected

to a remote
controller?

Reduce to 16 units
or less

YES

NO

Defective indoor unit PCB
     Replacement

Error display : E 11 [Addresses setting for plural remote controllers]9

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

Connect each remote controller separately. 
or use the remote controller with manual
address setting.

YES

NO

The remote controller is defective.
      Replacement

Aren,t
plural indoor units

connected to one remote
controller and isn,t it in the remote

controller address
condition?

Error display : E 12 [Address No. combination error or addressing is
 preformed with the following combinations.]

10

Indoor unit
Red LED
Green LED

1 time flash
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

Unit number
correction

YES

NO

Defective indoor unit 
PCB      Replacement
(defective unit number 
input circuit)

Are unit number
set for see
following?(1)

Indoor unit
address No.

Outdoor unit
address No.

Note (1)

00 ~ 47
48, 49

48, 49
00 ~ 47



Service Troubleshooting

659

S
er

vi
ce

Error display : E 16 [Indoor unit fan motor anomaly] (FDTA112, FDTA140, FDKA28 ~ 45 only)11

Indoor unit
Red LED
Green LED

1 time flash
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

NO

NO

Anomalous data check
with remote controller

After check reset,
fan runs on weak.

Check the 
circumstances.Was it reproduced?

Fan ON?

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

YES

YES YES

YES

DC 15V
between CNW9-  3  and

CNM2  4  ?

When the
motor is turning, does

the voltage at CNM2  2  
fluctuate between

0 ~ 15 V?

Secondary
side of transformer

(red-red) 15V
or more

Does the
fan motor turn
smoothly by

hand?

Is the voltage
at CNM2  3  DC 1V

or higher?

CNM1
(Red – White)

DC280V?

CNW9
1  ~  3

DC15V?

Replacement indoor
unit PCB

Replacement indoor
unit PCB

Replacement indoor
unit PCB

Detective fan motor

Replacement indoor
unit PCB

Replacement transformer

Note (1)  CNW9-  3  is GND.

White is GND.

  3  is GND.

(1)

(2)

Note (2)  CNW9-  3  is GND.

 Only case of FDT112, 140 type

• Display conditions
If an indoor unit fan motor's speed is 
detected to be less than 200rpm 
continuously for 30 seconds, the fan 
motor stops for 2 seconds. After 2 
seconds, it starts again, but this occurs 
4 times within a period of 1 hour.
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Resistance-temperature characteristic of remote controller thermister

Temperature 
(°C)

Resistance 
value
(kΩ)

Temperature 
(°C)

Resistance 
value
(kΩ)

Temperature 
(°C)

Resistance 
value
(kΩ)

Temperature 
(°C)

Resistance 
value
(kΩ)

0 65 14 33 30 16 46 8.5
1 62 16 30 32 15 48 7.8
2 59 18 27 34 14 50 7.3
4 53 20 25 36 13 52 6.7
6 48 22 23 38 12 54 6.3
8 44 24 21 40 11 56 5.8

10 40 26 19 42 9.9 58 5.4
12 36 28 18 44 9.2 60 5.0

NO

After check reset,
fan runs on weak.

Anomalous data check
with remote controller

Check the
circumstances.

YES

YES

YES

Was it reproduced?

Fan ON ?

NO NO

NO

NO

YES

NO

YES

YES

 Is the
voltage DC 15 V

between CNM   4   and   3   
(white – black)?

YES

YES

Does the
fan motor turn smoothly

by hand?

Is the
voltage on the trans-

former secondary side (brown – 
brown) AC 17 V or

higher?

When 
the motor is turning, 

does the voltage at CNM  6   
(blue) fluctuate between

0 ~ 15 V? 

YES

Is the
voltage at CNM  5  

(yellow) DC 1V
or higher?

Is the
voltage DC 280 

 between CNM   1   and   3   
(red – black)?

Replace the indoor
unit’s board.

Detective fan motor
Replacement

indoor unit PCB

Replacement
indoor unit PCB

Replace the transformer.

Note (2)  CNM  3  (black) is GND.

  3  (black) is GND.

(1)

(2)

NO
Note (1)  CNM  3  (black) is GND.

  3  (black) is GND.

 Only case of FDK28~45 type

Error display : E 28 [Defective remote controller thermistor.]12

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

Stays OFF
Keeps flashing

Outdoor unit

Defective remote controller PCB
     Replacement (Defective re-
mote thermistor input circuit)

YES

NONO

YES

Defective remote 
controller thermistor      
Replacement

Are characteristics of
remote controller therm- 
istor OK or is there any
broken wire?

Is the remote controller
thermistor connector co-
nnection OK?

Correction
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2.4 Error Diagnosis Procedures at the Outdoor Unit Side
1. Replacement parts assembly related to the outdoor unit PCB 

Outdoor unit PCB, outdoor unit inverter PCB, power transistor module, diode module, capacitor, reactor, noise 
filter, thermistor, (heat exchanger, discharge pipe, outdoor temperature etc.), fuse, transformer, etc.

2. Parts layout on the outdoor unit PCB

Function of DIP switch (SW3, 4, 5)

Parts No. Model
PCB505A042NC FDCA140HKXEN4
PCB505A042MB FDCA224, 280, 335HKXE4
PCB505A042MD FDCA400, 450, 504, 560, 615, 680HKXE4, FDCP335HKXE4-K

Name Function

SW3-1
ON Inspection LED reset
OFF Normal

SW3-2
ON Backup operation-With
OFF Backup operation-None

SW3-3
ON Renewal
OFF Normal

SW3-7
ON Forced cooling / heating
OFF Normal

SW3-8
ON Test mode
OFF Normal

SW5-1
ON Test run operation
OFF Normal

SW5-2
ON Test run operation Cooling
OFF Test run operation - Heating

SW5-3
ON Pump down
OFF Normal

Outlet tube 2

 X
13

F
M

2 (D
C

)

 CH2  CH1

Outlet tube 1 Heat 
exchanger 4

Heat 
exchanger 3

Heat 
exchanger 2

Heat 
exchanger 1

Silent Cooling time Demand

 LEO2

Communication

Tw
o transform

ers type

 C
12

Low-pressure sensor

J15

J13

J14

J11 J12

1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8

J1 J2 J3 J4 J5 J6 J7 J8

F
M

1 (D
C

)

 X
12

 X
09

 X
10

 X
11

 LEO1

63 H
1-2

63 H
1-1

52C
1

52C
2

63 H
2

52C352C352C352C3

 N

 X
06

 X
05

 X
04

 X
02

 X
01

U
nd

er
 d

om
e

Po
we

r t
ra

ns
ist

or
 ci

rc
uit

D
riv

in
g 

ou
tp

ut
D

riv
in

g 
ou

tp
ut

O
ut

do
or

 te
m

pe
ra

tu
re

Units digitTens digit

O
ne transform

er type
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Switching by J13 ~ 15 (With: short / None: open)

Content

SW7 Deleting data
SW8 7 segment display   Units digit
SW9 7 segment display   Tens digit

ON/OFF Content

SW5-1
ON  test run SW  test run
OFF  test run SW Normal

SW5-2
ON  test run mode Cooling
OFF  test run mode Heating

SW5-3
ON Pump down SW Pump down
OFF Pump down SW Normal

SW5-5

ON

SW5-4

ON Length of pipe Backup
OFF Length of pipe shorter than 50m

OFF
ON Length of pipe Longer than 90m and shorter than  

150m 

OFF Length of pipe Longer than 50m and shorter than  
90m

Name Function

J13
With External input level

None (1) External input pulse

J14
With Defrosting temp. - Normal

None (1) Defrosting temp. - Strengthening

J15
With Defrosting time - Cold weather region

None (1) Defrosting time - Normal

ON

OFF

Demand change (Compressor Capacity)    0%
Demand change (Compressor Capacity)    40%
Demand change (Compressor Capacity)    60%
Demand change (Compressor Capacity)    80%
Address setup of master / slave unit-slave
Address setup of master / slave unit-master

SW4-6

_

Name Function
ON
OFF
ON
OFF
ON
OFF

SW4-5

SW4-7
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Model change over switch (SW4)

3. Drawing No. of spare parts for invertor PCB 

FDCA140HKXEN4
FDCA335HKXE4-K, 400HKXE4

Model
SW4

Model
SW4

1 2 3 4 1 2 3 4
FDCA224HKXE4 OFF OFF OFF OFF FDCA450HKXE4 ON OFF ON OFF
FDCA280HKXE4 ON OFF OFF OFF FDCA504HKXE4 OFF ON ON OFF
FDCA335HKXE4 OFF ON OFF ON FDCA560HKXE4 ON ON ON OFF
FDCA335HKXE4-K OFF ON OFF OFF FDCA615HKXE4 OFF OFF OFF ON
FDCA400HKXE4 OFF OFF ON OFF FDCA680HKXE4 ON OFF OFF ON

Part No. Applicable model
PCA505A062CY FDCA140HKXEN4
PCB505A044ZD FDCA224, 280, 335HKXE4
PCA505A062DZ FDCA335HKXE4-K, 400HKXE4
PCB505A044ZF FDCA450, 504, 560, 615, 680HKXE4

SW3, SW1
All OFF, it is not 
possible to operate it.
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S
er

vi
ce

Fault diagnosis circuit diagram for outdoor unit controller
� 140 type
� Check points for outdoor unit

Please check the items marked with *under the condition of power supply ON.
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224, 280, 335, 450, 504, 560, 615, 680 type (This diagram shows 224~335 type, as for 450~680 
type, the system related to the inverter becomes two systems.)
� Check points for outdoor unit

Please check the items marked with * under the condition of power supply ON.
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335-K, 400 type (The system related to the inverter becomes two systems.)
� Check points for outdoor unit

Please check the items marked with * under the condition of power supply ON.
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4. Check procedure depending on indication lamps (For the outdoor unit)

Error display : E 3 [Error on the outdoor unit signal wire]1

(Detected during operation only)

Indoor unit

Red LED

Green LED

2 time flash

Keeps flashing

Outdoor unit

Red LED

Green LED

Stays OFF

Stays OFF

YES

YES

YES

NO

NO

NO

Power supply
check between L1 ~ N or

terminal block

Is there
AC 10V checked

between CNA2 (red) ~ (red)
and AC 16.5V between (blue)

~(blue) of outdoor unit
transfomer?

Is it
Nomalized?

Power not supplied.
Power supply wiring
error      Repair.

Power supply 
reset

Defective outdoor
unit PCB

Unit is normal

 Blown fuse (3.15A)      Replacement
 Defective transformer

  Replacement
 Open power supply wire in

  the unit       Repair

Red•LED 2 time flash Stays OFF

Keeps flashing Keeps flashingGreen•LED

Red•LED

Green•LEDIn
do

or
 U

ni
t

Ou
tdo

or
 U

nit

Red•LED 2 time flash

Keeps flashingGreen•LED

Red•LED

Green•LED

In
do

or
 U

ni
t

Ou
tdo

or
 U

nit

Red•LED 2 time flash

Keeps flashingGreen•LED

Red•LED

Green•LEDIn
do

or
 U

ni
t

Ou
tdo

or
 U

nit

YES

NO NO

Is the pairing of
Indoor/outdoor units OK?

Is the connection
of network signal

wires good?

Repair the door con-
nection, broken wire of
network signal wires.

Change of unit num-
ber setting

(1)

Irregular 
illumination

Lights or 
keeps flashing?

Unit is normal.
(Malfunction by noise)

Power supply
reset

Is it
normalized?

YES

NO

Defective outdoor unit
PCB      Replacement
(Defective network com-
munication circuit)

Lights up

Lights up

Note (1) so-called irregular illumination means that the 
flashing pattern is any type of illumination 
excluding illumination. 

Remark  When the signal from indoor unit is loop wiring, E3 
might be displayed.

Note (1) No outdoor 
unit 
correspond-
ing to the 
indoor unit.
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Error display : E 5 [Outdoor unit signal wire error, power supply error]2

Indoor unit
Red LED
Green LED

2 time flash
Keeps flashing

Outdoor unit
Stays OFF
Stays OFF

Red LED
Green LED

Power supply
ON

• Blown fuse?
• Broken or loose wire at L1, L2 or N 

Phase?
• Was not there the power failure?

YES

NO

(1)
Did turn off 

the power of outdoor 
unit during 
operatioon?

Note (1) This case is limited to the separate power supplies to indoor / outdoor units. (Combination of (indoor unit) red 
LED 2 time flash and (outdoor unit) green LED stays off means that the power supply to the outdoor unit has 
been interrupted during operation.)

Red·LED 2 time flash

Keeps flashingGreen·LEDIn
do

or
 U

ni
t

Ou
td

oo
r u

nit Stays OFF or
Keeps flashing

Irregular
illumination

Is it 
normalized

YES

NO

Power supply reset

Defective outdoor unit 
PCB        Replacement 
(Defective network 
communication circuit) 

Malfunction due to noise, etc.
(Out of control CPU of outdoor
unit due to noise during power 
on)

Red·LED

Green·LED

Red·LED 2 time flash

Keeps flashingGreen·LEDIn
do

or
 U

ni
t

Red·LED

Green·LEDOu
td

oo
r u

nit

Stays OFF

Keeps flashing

Signal 
wire poor connection 

at outdoor 
unit?

Signal 
wire poor contact 

between indoor / outdoor 
unit?

Is it 
normalized

Repair

Repair

YES

YES

YES

NO

NO

(1)

(2)

Power supply reset

Unit is normal. 
(Malfunction by 
accidental noise)

Notes (1) Check for poor connection (looseness, misconnection) 
at outdoor unit terminal block and open signal wires 
between outdoor units.

(2) Check the poor connection or broken signal wires 
between indoor / outdoor units.

Defective outdoor unit 
PCB     Replacement 
(Defective network 
communication circuit)
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Error display : E 30

7-segment display : E 30

[Connection error indoor and outdoor unit]3

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash
Keeps flashing

Outdoor unit

Connection of indoor and 
outdoor unit OK?

Repair
NO

YES

Defective outdoor unit PCB    
Replacement

Error display : E 31

7-segment display : E 31

[Duplicated unit No. of outdoor units]4

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash
Keeps flashing

Outdoor unit

Is the unit
No. duplicated on

 outdoor units?
Correction

YES

NO

Defective outdoor unit PCB        
Replacement (Defective unit 
No. read circuit)

Error display : E 32

7-segment display : E 32

[Open phase or open 52C L3 phase (primary side) on power supply]5

Is the primary side 
T phase failure?

Correction

NO

YES

Outdoor control board is 
defective      replace

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash(1)

Keeps flashing

Outdoor unit
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Red·LED

Green·LED

Red·LED

Green·LED

Turning off
Continuously 

flashing
Continuously 

flashing

Flashing 
once

YES

NO

NO

Has the unit 
become normal

NO

Replace the outdoor heat exchanger sensor

Overload operation for cooling

Is the abnormal detection 
temperature (measurement) correct?

Outdoor control board is 
defect      exchange

Is the high-pressure control normal?

Check the unit side

Restart

Compressor stop

Temperature of outdoor heat exchanger (˚C)
55 65 

Temperature sensor of outdoor 
heat exchanger (Tho-R)
Temperature vs resistance characteristic

Temperature (˚C)

15

10

5

0 10 30 4020 50

5kΩ at 25˚C
(kΩ)

Abnormal temperature detection

· Is the outdoor unit side short circuit?
· Is not the installation space proper?
· Is not the refrigerant excessive?
· Is there neither dirt nor blocking in the heat 
  exchanger?

Error display : E 35

7-segment display : E 35

[Air-conditioning overload operating] [Only FDCA140 and HKXE4]6
In

do
or

O
ut

do
or

Is 
the 

characteristic of 
the sensor of the outdoor 

heat exchanger 
normal

R
es

is
ta

nc
e 

of
 te

m
pe

ra
tu

re
 s

en
so

r

Error display : E 36

7-segment display : E 36-1
E 36-2

[Discharge temperature error]7

Indoor unit
Red LED
Green LED

Note (1): Single flashing of outdoor unit LED indicates Tho-D1 and double
flashing indicates Tho-D2.

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1)

Keeps flashing

Outdoor unit

Is the 
discharge pipe ther-

mistror characteristics
normal?

YES

NO

NO
NO

Discharge pipe thermis-
tor replacement

Defective outdoor unit PCB
Replacement

Is the unit 
normalized

Discharge pipe 
temperature error?
(At cooling / heating
operation)

Discharge pipe temperature normal?

Is the anomalous temperature detection 
(actual measurement) correct?

Check the unit side. Check the unit side.

  Insufficient refrigerant      
  Charge the refrigerant (measure)
  Is it the oveload operation?

• Is the filter clogged?
• Is the heat exchanger dirty or 

clogged?  
• Is the installation space of 
  indoor / outdoor unit adequate?
• Is there any short circuit air 
  flow for indoor / outdoor units?

Temperature [T] (˚C)

T ≤ 80˚C
T ≥ 80˚C

100

50

0

10

5

0
0 5020 80 100 120

Temperature-resistance characteristics
of discharge pipe thermistor (Tho-D)

T
he

rm
is

to
r 

re
si

st
an

ce
 

90˚C 130˚C

Discharge pipe temp.

Error stop

Operable

(k
Ω

)[
T

 ≤
 8

0
˚C

]

T
he

rm
is

to
r 

re
si

st
an

ce
 (k

Ω
)[

T
 ≥

 8
0
˚C

]

• Anomalous temperature detection
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Error display : E 37
7-segment display : E 37-1

E 37-2
E 37-3
E 37-4
E 37-5
E 37-6

[Defective outdoor unit heat exchanger and sub-cooling coil thermistor]8

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1) 

Keeps flashing

Outdoor unit

Note (1) Tho-R1 flashes 1 time (E37, E37-1) Tho-R2 flashes 2 times (E37-2), 
Tho-R3 flashes 3 times,
Tho-R4 flashes 4 times, Tho-SH2 flashes 5 times, Tho-H 
flashes 6 times.

Temperature (˚C)

15

10

5

0 10 30 4020 50

5kΩ at 25˚C

Is the outdoor
unit heat exchanger
and sub-cooling coil
themistor connector

OK?

Repair

NO

YES

NO

YES
Are the outdoor

unit heat exchanger and 
sub-cooling coil themistor 

characteristics OK, is there 
any broken wire? Outdoor unit heat exchanger themistor 

(ThO-R1~R4), sub-cooling coil (ThO-SC, H) 
Resistance temperature characteristics

R
es

is
ta

nc
e

(k
Ω

)

Defective outdoor unit 
heat exchanger and sub-cooling 
coil thermistor      Replacement

Defective outdoor unit PCB      Replacement 
(Defective outdoor unit heat exchanger and 
sub-cooling coil themistor input circuit)

• Display conditions
If the temperature sensed by the thermistor is -50˚C or 
lower continuously for 5 seconds between 2 minutes and 2 
minutes 20 seconds after the compressor goes ON, the 
compressor stops. After a 3 minute delay, the compressor 
restarts. If this state is detected 3 times in 40 minutes.

Error display : E 38

7-segment display : E 38
[Defective outdoor temperature thermistor]

9

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash 

Keeps flashing

Outdoor unit

300

400

200

100

0

30

40

20

10

0
-50 0 50

Temperature [T] (˚C)

T ≤ 0˚C

Is the outdoor 
air temperature thermistor

connector connection
OK?

Repair

NO NO

YES YES
Is the outdoor

temperature thermistor
characteristics OK, is there 

no broken wire?

Defective outdoor tempera-
ture thermistor
       Replacement

Defective outdoor unit PCB
Replacement (Defective outdoor
temperature thermistor input circuit)

Temperature-resistance
characteristics of outdoor 
temperature thermistor (Tho-A)

T
he

rm
is

to
r 

re
si

st
an

ce
 (

kΩ
)[

T
 ≤

 0
˚C

]

T
he

rm
is

to
r 

re
si

st
an

ce
 (

kΩ
)[

T
 ≥

 0
˚C

]

T ≥ 0˚C
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Error display : E 39

7-segment display : E 39-1
E 39-2

[Defective discharge pipe thermistor]
10

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1)

Keeps flashing

Outdoor unit

Note (1)  Single flashing of outdoor unit LED indicates Tho-D1 (E39, E39-1) and double flashing ( E39-2) indicates Tho-D2.

Temperature [T] (˚C)

T ≤ 80˚C

100

50

0

10

5

0
0 5020 80 100 120

Is the 
discharge pipe thermistor

connector connection 
OK?

NO

YES

Repair

Are the discharge
pipe thermistor characteristics

OK, is there no 
broken wire?

Defective discharge pipe
thermistor      Replacement

NO

YES
Defective outdoor unit PCB
Replacement (Defective dis-
charge pipe thermistor input 
circuit)

Temperature-resistance
characteristics of discharge
pipe thermistor (Tho-D1, 2)

T
he

rm
is

to
r 

re
si

st
an

ce
 (k

Ω
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0
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]
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Ω
) 

[T
 ≥

 8
0
˚C

]

T ≥ 80˚C

• 140 type
· Abnormal pressure detection

Restart

Compressor stop

3.658 A B4.055

High-pressure pressure (MPa)

Model

High-pressure
pressure A

2.90 3.80

3.15 4.15

B

FDCA224HKXE4
~ 335HKXE4

FDCP335HKXE4-K
FDCP400HKXE4

~ 680HKXE4

• 224 ~ 680 type
· Abnormal pressure detection

Restart

Compressor stop

High-pressure pressure (MPa)

Error display : E 40

7-segment display : E 40
[63H1-1,2, motion]

11

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash 

Keeps flashing

Outdoor unit

Did 63H1-1,2,operate?

NO

Defective outdoor unit PCB
Replacement (Defective 
63H1-1,2, input circuit)

YES

At 63H1-1,2 operation

1. During cooling
• Is the outdoor unit fan motor operating?
• Is there no short circuit air circulation for the 
outdoor unit?

• Is there sufficient space for air inlet & outlet?
2. During heating

• Is the gas side service valve fully opened?
• Is the indoor unit heat exchanger thermistor 
detached from the detector case?

• Is the filter clogged?
3. During colling / heating

• Is the refrigerant overcharge?
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Error display : E 41

7-segment display : E 41-1
E 41-2

[Power transistor overheating]
12

Indoor unit
Red LED
Green LED

Note (1)  Single flashing of outdoor unit LED indicates power transistor (CM1) overheat and double flashing indicates power transistor (CM2) overheat.

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1)  

Keeps flashing

Outdoor unit

YES

YES

YES

YES

YES

YES

YES

If the 
compressor’s 

stopped state continues 
for about 10 minutes, 

abnormal reset 
is possible.

Is fastening 
of the power transistor 

to the heat dissipation fins OK?
•Fastening screws
•Apply heat dissipation 
              silicone.

Is the outdoor 
unit’s installation 

space proper?

Is the
power transistor

thermistor connector
OK?

Are the 
power transistor 

thermistor characteristics 
OK is there any 

broken wire?

Does not recur.

Replacement
inverter PCB

Replacement power
transistor thermistor

Correction

Connect properly

Fastened correctly.

NO

NO

NO

Does the
outdoor unit
fan rotate?

NO Replace either the 
fan motor or control board.

NO

NO

NO

OK

Temperature [T] (˚C)

T ≤ 80˚C
T ≥ 80˚C

100

50

0

10

5

0
0 5020 80 100 120

Temperature-resistance characteristics of 
power transistor thermistor (Tho-P)
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90 110
Power transistor temp. (˚C)

Compressor stop

Re-starting



Service Troubleshooting

675

S
er

vi
ce

  

Error display : E 42

7-segment display : E 42-1
E 42-2

[Current cut]
13

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1) 

Keeps flashing

Outdoor unit

Note (1)  Single flashing of outdoor unit LED indicates current cut (CM1) and double flashing indicates current cut (CM2). 

YES YES

NO NO NO

YES

NG

OK

NO
Connect

YES

Always over 60Hz

(Especially 71Hz)

Note (1)  Excluding FDCA224HKXE4, 
 280HKXE4 , 335HKXE4
 450HKXE4 , 504HKXE4
 560HKXE4 , 615HKXE4
 680HKXE4

(1)

Is the power
supply voltage
correct proper?

Check of 
power supply

Is the high pressure 
appropriate during 

operation?

Check the 
compressor’s insulation 
resistance and winding 

resistance.

Replacement
compressor

Check the refrigeration 
circuit and refrigeration

amount.

Frequency during 
current cutoff.

Starts when the frequency 
is less than 60 Hz.

Check of power
transistor module. Replace inverter PCB

If the power 
supply is reset (2~3 times), 

does it return to 
normal?

YES

NOYES Replacement inverter PCB

• It may be malfunctioning as a result of transient noise. 
If there is a noise source, nearby, take countermeasures to 

  eliminate it.

• Is installation space for the indoor and outdoor 
units appropriate?

• Is there any air flow short circuits in the indoor / 
outdoor units?

• During Cooling: Is FM0 operaing?
• At heating:

• Is FMI operating?
• Is the service valve (gas side) opened fully?
• Is the filter clogged?

• Is liquid flowing back to the compressor?
Is superheat control normal?
Is the low pressure sensor normal?

• Is the compressor emitting an anomalous noise?

Is 
the 

motor neutral 
line (black) for 

compressor connected 
with the inverter 

board?
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Error display : E 43

7-segment display : E 43
[Excessive number of indoor units connected]

14

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash 

Keeps flashing

Outdoor unit

YES

YES

NO

(1)

NO

Doesn't the number
of indoor unit connected

exceed the specified
value?

Is it 
normalized

Power supply reset

Unit is normal
(malfunction by

accidental noise)

Repair

Defective outdoor unit
PCB    Replace

Notes  (1) Outdoor No. setting check for 
indoor units (to see if outdoor 
No. is of other system)

(2) In case of auto addressing erase 
the addresses stored in memory 
and perform re-setting

Error display : E 45

7-segment display : E 45-1
E 45-2

[Transmission error between inverter and Outdoor unit PCB]
15

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1) 

Keeps flashing

Outdoor unit

Note (1)  Single flashing of outdoor unit LED indicates transmission error bitween inverter and outdoor unit PCB (CM1).
               Double flashing of outdoor unit LED indicates transmission error bitween inverter and outdoor unit PCB (CM2).

YES

YES

Did it return 
to normal?

NO

NO

NO

Replace outdoor unit PCB

Replacement inverter PCB

Correction

Correction

Is the 
connection good at the 

connectors between the control 
board and the inverter 

board?

Are all the switches 
(except SW2-1 JSW1 (ON)) 

OFF?
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Error display : E 46

7-segment display : —
Automatic address setting and remote controller 
address setting coexstents in the same network

16

[                         ]
Indoor unit

Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

Stays OFF 

Keeps flashing

Outdoor unit

Are 
automatic address 

and remote controller 
address coexist in on 

the same
network  

Correct remote 
controller address

Defective outdoor unit PCB
Replacement

YES

NO

Error display : E 48

7-segment display : E 48-1
E 48-2

[Abnormalities in an outdoor fan motor] [224 ~ 680 type only]
17

Indoor unit
Red LED
Green LED

Note (1) Single flashing of outdoor unit LED indicates FM01 and double flashing indicates FM02.

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash(1)

Keeps flashing

Outdoor unit

YES

YES

Is a foreign object
caught in the rotating parts

of the fan motor?

Does the fan turn
smoothly when turned

by hand?

Is the
voltage at the red and

black leads of CN011, CN021
280V DC?

Did it return to normal?

YES

YES

NO Replace the
fan motor.

NO

• When outdoor unit is running

Check the power
supply voltage.

NO Replace the
fan motor.

NO Remove the
foreign object.

It occurred due to
transient noise.

Reset the power supply.
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Error display : E 49

7-segment display : E 49
[Low pressure anomaly]

18

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash 

Keeps flashing

Outdoor unit

Does 
the pressure 

(actual measurement) 
match with the value in the 

7-segment display?
 (Code No. 29)

YES

YES

Is the 
connection of the low 

pressure sensor connector 
OK?

Did it return 
to normal?

Is the refrigerant level appropriate?
Is there any anomaly
in the refrigeration circuit?

NO

NO

NO

Replacement low 
pressure sensor

Correction

Replace outdoor 
unit PCB

Restart

Compressor 
operation

0.227 0.079

Anomalous pressure detection

Low pressure (MPa)

• 140 type

Cu Stop

0.134 0.18

Anomalous pressure detection

Low pressure (MPa)

• 224 ~ 680 type

Restart

Error display : E 53

7-segment display : E 53
[Defective suction pipe temperature thermistor]

19

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash
Keeps flashing

Outdoor unit

Temperature (˚C)

15

10

5

0 10 30 4020 50

5kΩ at 25˚C

Is the 
suction pipe 

thermistor connector 
OK?

Are the 
suction pipe 

thermistor characteristics 
OK, is there any 

broken wire?

Repair

NO

YES YES

NO

Defective outdoor unit PCB
Replacement (Defective suction 
pipe thermistor input circuit

Suction pipe thermistor
(Tho-S) Resistance temperature
characteri stics

R
es

is
ta

nc
e

(k
Ω

)

Defective suction pipe
thermistor      Replacement
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Error display : E 54

7-segment display : E 54-1
E 54-2

[Defective low pressure and high pressure sensor]
20

Indoor unit
Red LED
Green LED
Note (1)  Flashing once when the low-pressure pressure sensor is defective.

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (1) 

Keeps flashing

Outdoor unit

Are the 
connections of the 

low pressure sensor connector
 and high pressure sensor 

connector OK?
YES

NO

Does the pressure
 (actual measurement) 

match with the value in the 
7-segment display? 
(Code No. 28 or 29)

YES

Is the refrigerant level 
appropriate? 
Is there any abnormality in 
the refrigeration circuit?

NO

NO Did it return 
to normal?

Correction

Replace the low-pressure 
pressure sensor

Replace outdoor
unit PCB

Flashing twice when the high-pressure pressure sensor is defective.

Error display : E 59

7-segment display : E 59-1
E 59-2

[Anomaly in compressor starting]
21

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (2) 

Keeps flashing

Outdoor unit

Notes (1)  Check if the power supply system is normal.
(2)  Single flashing of outdoor unit LED indicates abnormalities 

in compressor (CM1) starting and double  flashing 
indicates abnormalities in compressor (CM2) starting.

NO NO

NO

NG

YES

Check of power supply Replacement
compressor

Replacement
compressor

OK

Check the refrigerant level 
and refrigeration circuit.

NG

OK

 Check 
the compressor’s 

insulation resistance 
and winding 
resistance.

Check of 
power transistor

module
(Reference to 297)

Is the balance 
pressure proper 
during starting?

Is the power
supply voltage
correct proper?

(1)

YES

Try operating (starting) 
the unit another 2 or 3 times.

Did it improve?

Replacement power
transistor module

Note (1)  While attempting to restart compressor 
2 or 3 times, the liquid refrigerant inside 
the compressor may be displaced to 
outside the compressor and may make 
an recovery.
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Error display : E 60

7-segment display : E 60-1
E 60-2

[Compressor rotor position detection error]
22

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash (2) 

Keeps flashing

Outdoor unit

Notes (1)  Check if the power supply system is normal.

(2)  Single flashing of outdoor unit LED indicates compressor 

(CM1) loader position detection error and double  flashing 

indicates compressor (CM2) loader position detection error.

NO (E59)

NO NO

E59 diagnosis E42 diagnosis Compressor check

It doesn’t
recur.

E60 recurs.

Does the 
compressor make 

an anomalous 
noise?

Does it 
return to normal 
when the power 

reset?

Does E42 occur?

Operation.
 Does the 

compressor start?
YES

YES YES

Replacement 
inverter PCB

Transient noise 
may be causing it 
to malfunction. 
Take measures to 
eliminate any 
nearby noise sour-
ces.

• Display conditions
(1) After rotor position detection operation, if the rotor’s position cannot be detected again (4 times in 15 minutes), 

an error is displayed.
(2) A remote control reset is possible after 3 minutes passes.

Error display : E 63

7-segment display : E 63

[Scram] [224 ~ 680 type only]23

Indoor unit
Red LED
Green LED

Stays OFF
Keeps flashing

Red LED
Green LED

1 time flash 

Keeps flashing

Outdoor unit

Note (1)  Check if the power supply system is normal.

Is a refrigerant 
leak indicated by a 

refrigerant leakage sensor input 
(at indoor CnT emergency 

stop input)? 

NO

Scram input check

YES Refrigerant circuit check
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Checking the power transistor module (including the drive circuit)

� Check points

1. Set procedure of the checker
� The power supply is turned off. (breaker OFF)
� Disconnect the wiring of compressor is removed from the output U, V, and W (power circuit module) of 

inverter PCB. 
� Connect the wiring of the checker (U = red, V = white, W = black) to the terminals of power circuit module. 
Note (1) When the checker is used in the field side, connected wiring for the relay is necessary, because the 

terminals of power circuit module of the FDCA224~680 types is of round shape. 

Compressor operation

Replacement power 
transistor moduleNormal

NO

NO

NO

YES

YES

YES

Is there any 
breakage or burn damage 

in the power transistor 
module?

Is there a 
short circuit between the 
power transistor module 

terminals? *1

Is the compressor 
current inter-phase 

balance good? There is a difference of 
10% or greater in the 
current between 
phases. (except during 
acceleration and 
deceleration)

*1 Power transistor module terminal short circuit check procedure
Disconnect the compressor wiring, then check for short circuits 
using a tester.
P-U, P-V, P-W
N-U, N-V, N-W
Check between the P and N terminals.
It is easy to make tester contact with the following locations on each 
of the terminals.
P : Red harness side of the power transistor module terminal block.
N : Blue harness side of the power transistor module terminal block.
U : End of red harness to the compressor.
V : End of white harness to the compressor
W : End of blue harness to the compressor

LED

Red

Insert them in the terminals 
of power circuit module.

White
Black

U
V

W
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2. Method for judging operating condition
a) Operate it with the  test run switch on the outdoor control board.

b) Make sure the flashing status of 6 LEDs
c) Judges according to the flashing status of LED

d) Operation must end in about five minutes.

SW5-1
ON SW5-2

OFF  test run for heating
ON  test run for cooling

OFF Normal and the  test run ends

Flashing status of 
LED

6 LEDs flash 
simultaneously

6 LEDs turn off or several 
LEDs flash

Inverter Normal Defect

Power transistor circuit

Inverter board

U V W

UVW

N
P

Inverter board

Power transistor circuit

FDCA140 Type

FDCA224 ~ 680 Type
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2.5 Inspection Method When There Is No Error Display
Louver motor does not operate
� Inspect at the indoor unit side.

When the indoor unit blower does not operate
� Inspect at the indoor unit side.

Does the
louver operate at

power on?
Is LM wire
broken?

Is LM
locked?

NONO

YESYES

NO

YES

YES

Defective indoor
unit PCB

Is the louver
operated with the remote

controller

Operate more than
1 min. later

Replace LMRepair the wire

Normal

Turn off and back on again
the power and check the
motion of LS

Note (1) LM: Louver motor
 LS: Limit switch

Only case of FDTQ, FDTS

Adjust LS lever and
check again

It is normal
if it stops with
2 pushes on LS

NO

YES

Does the louver
link push the LS till

a click sound is
heard?

Defective LS
Replacement
Defective indoor unit PCB
     Replacement

NO

NO

YES

YES

When some modes only operate.

Defective indoor unit PCB
Replacement

Check with the Hi, Me, Lo of blower
mode.

Defective FMI, capacitor
(CFI)     Replacement

Defective indoor unit PCB
Replacement

Check for indoor fan motor

All of cooling,
fan, heating, thermaldry

do not operate

Are there 
220V between 

terminals of connector CnF 
each other?
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Four way valve does not switch during heating operation

Check method for operation of the indoor electronic expansion valve of indoor unit

Notes (1) It becomes about 5V for eight seconds after the power supply is turned on, it falls momentarily, and it becomes 
about 5V for about seven seconds.

(2) The voltage of about 6~3V is output in turn if measured it with digital multi tester.

Make sure the indoor unit controller →  the output of expansion valve according to the following points.
� It is determined by measurement that how much V is in the pin on the controller side of expansion valve (SM) 

connector · CnA (white 6P (five cores)) and how many seconds the voltage is applied.

White ~ Brown
Yellow ~ Brown
Orange ~ Brown
Blue ~ Brown

There is about DC5V (2) for around 15 (1) seconds when the power supply is turned on. 

� If the voltage above-mentioned for around (5 seconds) can be made sure, the indoor unit controller is normal. 
If the expansion valve doesn't operate under some condition (The operation sound is not heard), the 
expansion valve is defective. 

� The expansion valve begins to operate at about 20 seconds if the thermostat setting is changed. The DC 
voltage of about 5V can be made sure with CnA as well as the above-mentioned. 

YES

NO

Defective outdoor unit PCB
Replacement

Defective 20S 
Replacement

Is the voltage 
between connector 
CNN1     and       
AC 380 / 415 V?

1 2
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2.6 Functions of the Control Circuit Board of the Outdoor Unit
2.6.1 Control cabinet of the outdoor unit KX4 series (5 - 12 HP)

Picture No. 1

Description: Outdoor unit control cabinet

Special notes:

Picture No. 2

Description: CM Magnetic contactor & Signal 
terminal A / B

Special notes:

Round end sleeves should be used to mount 
the ends of the signal wires.

Control cabinet of the outdoor unit KX4 series (5 - 12 HP)
Model: FDCA335HKXE4

Unit number:

External operation

Forced cooling and heating

Repair

Normal

Service indicator

7-Segment display (Data display)

7-Segment display (Fuction)

Fuction Switching button

Address setting

CM Magnetic contactor

A / B Signal terminal block

S4 Fuction Switching button:

1 ~ 4: Model selection

5 ~ 6: Requirement selection
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2.6.2 Control cabinet of the outdoor unit KX4 series (12 - 24 HP)

CM Magnetic contactor

A / B Signal terminal block

External operation

Forced cooling and heating

Repair

Service indicator

Service indicator

Address setting

7-Segment display (Data)

7-Segment display (Function)

Function switching button

S4 Function switching button

1 ~ 4: Model setting

 5: Demand selection

 6: Demand selection

 7: Address setting switch (Main-Sub)

 8: Address setting switch (Main-Sub)

Picture No. 1

Description: Outdoor unit control cabinet

Special notes:

Picture No. 2

Description: CM Magnetic contactor & Signal 
terminal A / B

Special notes:

Round end sleeves should be used to mount 
the ends of the signal wires.

Control cabinet of the outdoor unit KX4 series (12 - 24 HP)
Model: FDCA335HKXE4-K

Unit number:
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Part 7
Appendix

1. Safety Solutions for Refrigerant Leakage .................... 688
1.1 Confirmation Procedure for Critical Concentration and 

Refrigerant Concentration ........................................................688
1.2 Counter Measures for Exceeding the Critical Concentration 

(JRA-GL 13-1998) ....................................................................689
1.3 Flowchart of Countermeasures 

Against Refrigerant Leakage ...................................................692
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1. Safety Solutions for Refrigerant Leakage
When an air-conditioner is installed in the room, it should be ensured that the critical concentration of the 
indoor refrigerant gas won't be exceeded in case of refrigerant leakage.
R410A is used by the air-conditioner. Although the refrigerant itself is non-toxic, incombustible and safe, the size of 
the room with the air-conditioner installed still needs to be taken into account and proper practices are required to 
ensure that the critical concentration of the indoor refrigerant gas won't be exceeded in case of refrigerant leakage.

1.1 Confirmation Procedure for Critical Concentration and 
Refrigerant Concentration

a) Critical concentration
The critical concentration refers to the limit of the freon concentration that can be handled through 
emergency actions without doing any harm to human beings in case of refrigerant leakages.
For easy calculation, the critical concentration is in a unit of kg/m3 (the weight kg of Freon in 1m3 of air.)

b) Refrigerant concentration
Please calculate the refrigerant concentration following Step � to �.
� Calculate the total amount of refrigerant charged into each refrigerant system. (kg)

[Calculation method]
(Refrigerant charging for 1 outdoor unit system) + (Additional refrigerant charging) = Total amount of refrigerant charged in the equipment (kg)

Note (1) : If there exist more than 2 refrigerant systems in 1 refrigerant equipment and these systems are 
independent from each other, use the respective refrigerant charging amount.

� Calculate the smallest room cubage (m3)
In the following cases, please use part as one room or take the smallest room as the calculation 
unit to calculate the room cubage.

(i) Locations without inner walls

(ii) Locations having inner walls but also having openings through which effective ventilation is possible with 
the adjacent rooms

The critical concentration of R410A is 0.3kg / m3

(The standard applicable for KHK facilities is S0010)

Refrigerant charged at 
delivery from the factory

Amount of additional refrigerant charged on field 
based on the piping length and diameter

Outdoor
unit

(System No.1)    Refrigerant flow

Indoor unit

Room where refrigerant leakage occurs
(All the refrigerant of the system No. 1 flows out)
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(iii) Locations having inner walls but no effective openings

� Calculate the refrigerant concentration based on results obtained through Step � and �.
[Calculation method]

Total refrigerant charging amount for the refrigerant equipment (kg)
Cubage of the smallest room where a machine containing refrigerant is installed (m3)

In case the critical concentration of the refrigerant is exceeded, please transfer the refrigerant in turns to 
rooms with bigger cubage and perform the same calculation. Please determine all objects with 
concentration exceeding the critical one.

1.2 Counter Measures for Exceeding the Critical Concentration 
(JRA-GL 13-1998)

Please take appropriate measures corresponding to the room cubage according to the following instructions 
when the critical concentration of the refrigerant is exceeded.

Method 1: Set up effective ventilation openings.
• Please leave openings equivalent to more than 0.15% of the floor area respectively above and below the 

door connecting the outside room or set up openings without doors.
Method 2: Reduce the total amount of refrigerant charged into the refrigerant equipment.

• Shorten the refrigerant piping.
Locate the outdoor unit closer to the indoor unit to shorten the refrigerant piping and reduce the total 
refrigerant charging amount.

• Decrease the outdoor unit capacity. 
Divide the outdoor unit into multiple units to reduce the outdoor unit capacity for one refrigerant system 
and reduce the refrigerant charging amount.

Method 3: Set up a ventilation system (See the flowchart in Page 649).
By setting up a ventilation system, excessively high refrigerant concentration can be prevented in case of 
refrigerant leakages. The ventilation system may work through the introduction of outside air or exhaust. 
Considering the nature of the refrigerant used, the introduction of outside air is recommended.

• Ventilation volume
Please take into consideration the total refrigerant charging amount of the refrigerant equipment objects 
and the room cubage and make sure that the ventilation volume is higher than that shown in Figure 4 (in 
the next page).

• Sensor and linkage
In principle, the ventilation system should work normally no matter whether an air-conditioner is installed 
or whether a human is in the room.
If long-term operation cannot be realized, please use a sensor system to ensure that the ventilation 
system can run automatically in case of refrigerant leakage.
Figure 1 (on the next page) shows a ventilation system applicable to long-term operation. Figure 2 (on the 
next page) shows a sensor linkage system.

Notes (1) Even if a ventilation system is set up, the range indicated as oblique lines in Figure 4 should not be 
selected to prevent failures of the ventilation system. If the range is entered, Method 1 and 2 
mentioned above should be followed in principle to cut the total refrigerant amount, i.e. to set up 
effective ventilation openings, increase the room cubage, reduce the outdoor group capacity or 
change the piping length.

(2) When the ventilation system is installed, measures independent from the ventilation system should 
be adopted for the sake of safety in case the range indicated as oblique lines in Figure 4 is entered at 
locations impossible to use Method 1 and 2. To be specific, a refrigerant shutoff valve working via the 
sensor in case of refrigerant leakage and an alarm system informing the indoor personnel should be 
set up at the same time. The sensors involved here are different from those in the ventilation system 
described above. Figure 3 (on the next page) shows the situation of the refrigerant shutoff valve set.

(3) When a ventilation system is set up, effective ventilation gaps (e.g. gaps below the doors) must be 
retained at the lowest position of the room.

For example, if divide one 20HP system into two 10HP systems, the refrigerant amount for 
one refrigerant system will be cut by half approximately.

= Refrigerant concentration (kg/m3)
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(4) Special attentions should be paid to piping connections inside residential areas. The constructions 
should be performed in strict accordance with JIS specifications and a complete air-tightness test 
should be performed after the constructions are completed. In addition, anti-seismic measures should 
be made available during the piping installation to avoid damages by external forces such as 
earthquake. (Sufficient space should be preserved along the axial direction to prevent stresses 
arising from temperature changes.)

Long-term ventilation system (Figure 1)

Sensor linkage system (Figure 2)

Installation of long-term ventilation system and refrigerant shutoff valve (Figure 3)

Outside air introduction fan 
(powered on long-term) Refrigerant piping

To outdoor unit

Indoor unit

Opening
(Floor)

Inside the room

The refrigerant leakage detection sensor (oxygen sensor, refrigerant detector) is 
installed less than 0.3m above the floor, a position where refrigerant tends to stagnate.

Outside air introduction fan Refrigerant piping

To outdoor unit

Indoor unit

Opening

(Floor)

Inside the room

The refrigerant leakage detection sensor (oxygen sensor, refrigerant detector) is 
installed less than 0.3m above the floor, a position where refrigerant tends to stagnate.

Outside air introduction fan
Refrigerant
piping

To outdoor unit

Indoor unit

Opening

(Floor)

Inside the room

Refrigerant shutoff valve
(shut off when power is OFF)
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System selection based on ventilation volume (Figure 4)

Total refrigerant charging amount 
for the refrigerant equipment

Room cubage

Total refrigerant charging amount (kg) for the refrigerant equipment

If the range shown as 
oblique lines is entered, 
effective ventilation 
openings should be set 
up to increase the room 
cubage or reduce the 
total refrigerant amount 
by reducing the outdoor 
unit capacity and 
changing the piping 
length.

A range of 0.3kg/m3 
(Installation of 
mechanical 
ventilation device is 
not required)
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1.3 Flowchart of Countermeasures Against Refrigerant Leakage

Select the
air-conditioning system.

End of the countermeasures against refrigerant leakage

* See Figure 4 for 
the range of the 
oblique lines

*When only relying on the
 ventilation system

Selection of indoor units

Indoor unit installation

Selection of the ventilation system

Outside air is 
introduced

Can the air delivery
satisfy the volume specified

in Figure 4?

Can the air discharge
satisfy the volume specified

in Figure 4?

Can air delivery
and discharge be performed in

a continuous way?

Introduce an 
uninterrupted 
ventilation system 
(Refer to Figure 1)

Introduce the 
sensor linkage 
system (Refer to 
Figure 2)

Change the 
air delivery 
volume

Change the 
air discharge 
volume

No outside air is 
introduced

Select OK (A mechanical 
ventilation device is not 
required)

Indoor units more than 2m above the 
floor should be selected.

Construction of the piping connections 
should be carefully done.
Air-tightness test should be performed 
to confirm there is no leakage at the 
piping connections.

Anti-seismic measures should be taken 
for the piping.
In order to avoid thermal stress, 
sufficient buffering space should be 
preserved in the axial direction.

Total refrigerant charging
amount in the system / room cubage

See Figure 4.

Set up effective 
ventilation openings to 
increase the room 
cubage or reduce the 
total refrigerant 
amount by reducing 
the outdoor unit 
capacity of the air-
conditioning system 
and changing the 
piping length.
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Check on use limitations related with equipment designs. 
• The check is chiefly done by listening and investigation of actual conditions, and the correction treatment is 

proposed to the trader.

Note(1) Number in which indoor unit can be connected (When the number exceeds, abnormally stop [E43].)

(2) The correction of the above-mentioned all items is proposed to the construction contractors. 

No. Item Reference Result Content of 
treatments

Treatment 
date

1
The number in which 
indoor unit can be 
connected

� Refer to following note (1)
Indoor unit addition 
or separation

2 Capacity in which indoor 
unit can be connected � Refer to following note (1) Indoor unit addition 

or separation

3

Is the driving always 
under the state of the 
capacities unbalancing 
between indoor unit and 
outdoor unit 

� It is not preferable that a small 
capacity indoor unit alone is 
operating for a long time with 
respect to a large capacity 
outdoor unit. 

4 Limitation on refrigerant 
piping length

� Main pipe ≤  70m
� Branch pipe (The first branch to 

Indoor unit) ≤  30m

Corrections within 
the use limitation.

5
Height difference 
between indoor unit and 
outdoor unit

� The outdoor unit is the 
above : ≤  30m

� The outdoor unit is the 
below : ≤  15m

Same as above

6 Height difference 
between indoor units � ≤  4m Same as above

7 Installation space
(indoor / outdoor units) � Refer to technological material.

The number in which 
indoor unit can be 
connected (unit)

1 ~ 8 1 ~ 6

Capacity in which indoor 
unit can be connected (%) 80 ~ 130 80 ~ 150
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KX4 Equipment Design Check Sheet
Model:                          No.                            
User:                              

Installer :                                 Inspector :                                            
Date of installation :                Date of inspection :                              

Sequ-
ence 
num-
ber

Classifica-
tion Items to be checked Standard Result Processing

result

Date of 
enfor-

cement

1

S
ys

te
m

Lo
ad

 c
al

cu
la

tio
n 

an
d 

m
od

el
 s

el
ec

tio
n

Is the load calculation made under both cooling 
and heating conditions?

Models matching with higher load must 
be selected

2

Is the selection of the air-conditioner based on 
the various corrected capacities?

� Corrections based on the 
refrigerant piping length

� Corrections based on the height 
difference between the indoor unit 
and the outdoor unit

� Corrections based on the design 
room temperature

� Corrections based on the design 
ambient air temperature

� Corrections based on the 
connecting capacity (100% <) of 
the indoor unit

3

Are the following factors considered for the 
combination of the indoor / outdoor units:
� Balance of the connecting capacity of the 

indoor units
� Balance of the operating ratio and the 

simultaneous load rate of the outdoor units
� Balance between cooling and heating

• The capacity of the outdoor unit is 
MAX

• The sunlight load and the internal 
heat generation must be considered

4 Is the number and capacity of the connected 
indoor units within the limit?

• Problems may arise if the limits are 
exceeded

5

In
do

or

Are there a few small indoor units running 24 
hours consecutively?

• If possible, separate the indoor unit 
from KX4

6
Is the allowable indoor noise level considered 
for the selected model?

• Be careful with the units installed in 
hotels, living rooms, bedrooms and 
reception rooms

7

S
ys

te
m

P
ip

in
g 

di
st

an
ce

 a
nd

 in
st

al
la

tio
n 

sp
ac

e

Is the length of the refrigerant piping within the 
specified limit?

• Problems may arise if the limits are 
exceeded

8
Is the height difference between the indoor unit 
and the outdoor unit within the specified limit?

• Confirmation is a must
• Problems may arise if the limits are 

exceeded

9 Is the height difference between the indoor units 
unit within the specified limit?

• Within 15m

10 Does the dimension of the refrigerant piping 
depend on the capacity of the indoor unit?

• Confirmation is a must

11

In
do

or Is the installation space for indoor units within 
the specified limit?

• Problems may arise if the limits are 
exceeded

12

O
ut

do
or

Is the installation space for outdoor units within 
the specified limit?

• Problems may arise if the limits are 
exceeded

13
Is the installation position for the combination 
inverter unit qualified?

• The inverter unit must be located at 
the first branch manifold closest to 
the indoor unit

14

O
ut

do
or

E
le

ct
ric

 E
qu

ip
m

en
t Are different power sources used for the indoor 

and outdoor units?
• Different power sources should be 

used

15 Are different power sources used for the main 
unit and each sub unit in the combination KX4?

• Different power sources should be 
used for different units

16 Is the current leakage breaker firmly set up? • Separate setting is required

17
Does the current leakage breaker of the outdoor 
unit (the unit carrying the inverter compressor) 
match the inverter type?

• Circuit breakers corresponding to the 
inverter type must be used
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Check related with construction
• The check is chiefly done, and then the correction is proposed to the trader .

Remark : Correction is requested to the construction contractor and confirm later.

No. Item Reference Result Content of 
treatments (1)

Treatment 
date

1 Capacity of breaker for 
power supply 

� Capacity described in material 
(excessive to improper 
protection)

� With the leak breaker (INV unit 
corresponding to INV)

Correct according 
to left mentioned.

2 Local wiring terminal 
processing

� Use terminals for the 
connection to the terminal 
block. 

Correct according 
to left mentioned.

3
Parallel wiring of signal 
wire and strong electric 
wire

� Separate when longer than 
0.5m (The binding of a strong 
signal / electric wire is improper 
if longer than 10m). 

� Using coaxial cable for signal / 
strong electric wires is improper. 

Correct according 
to left mentioned.

4
Is there mixed use of 
signal wire and strong 
electric wire?

� Resistance between terminals 
A and B (Ω) ≈  9100Ω ÷ (number 
of indoor units and outdoor units 
and SLA)

Correct before 
turning on power.

5 Material of refrigerant 
pipe

� Is the size proper?  (Refer to 
material)

� Is the branch pipe used pure 
and installing method

Correct according 
to left mentioned.

6 Was the airtight test 
done?

� Specified pressure : R22 = 
2.94MPa R407C = 3.23MPa

Correct according 
to left mentioned.

7 Vacuum drawing
� Has vacuum been drawn in 60 

minutes after pressure reaches 
to 750Mhg? 

Correct according 
to left mentioned.

8 Refrigerant enclosing

� This machine meets the 
Chargeless specification and 
the additional enclosing of 
refrigerant portion for local 
piping is unnecessary. 

Correct according 
to left mentioned 
when not treating.

9 Address (indoor / outdoor 
units)

� Confirmation on the equipment 
drawing.

� Have the addresses of outdoor 
and the sub unit been set?

10 Drain check of indoor unit � Was drain check done?
Notice at  test run 
when trying when 
not treating
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KX4 Construction Check Sheet
Model :                          No.                            
User :                             

Sequ-
ence 
num-
ber

Classifica-
tion Items to be checked Standard Result Processing

result
Date of 
enfor-

cement

1

In
do

or
 / 

O
ut

do
or

In
st

al
la

tio
n

Is the installation space for indoor and outdoor 
units within the specified limit?
• Ventilation space
• Indoor unit: dimension above the ceiling

� Check whether the outdoor unit has 
any index of air circulation short 
circuit; the difference between the 
ambient air temperature and the air 
suction temperature of the outdoor 
unit must not exceed 3deg.

� Indoor unit: are the air reaching 
distance limit, the air circulation 
short circuit limit and the upper 
dimension of the ceiling 
appropriate?

2

Has the base of outdoor units been processed? 
Have any base bolts been installed?
• Have any anti-tipping methods been 

discussed?
• Is the drainage of condensed water and rain 

water being obstructed?

• A structure that enables the smooth 
drainage of rain water and 
condensed water is required to be 
available.

3

In
do

or

Is the installation position for the indoor unit (the 
position of the suspension bolts) consistent with 
the position of the holes drilled on the ceiling?

� The positions must be consistent.

4 Is the size of the suspension bolts used the 
same as specified?

• Confirmation is a must.

5

Have any protection measures been taken to 
the indoor units to prevent possible damage 
from the construction welding material 
splashes?

� The unit must not be unpacked until 
the installation starts.

� The corrugated boards included 
must be used as a protection 
measure after the unit is installed.

6 Is the air condition inside the ceiling within the 
specified limit?

• 28°CDB, relative humidity below 80%

7

O
ut

do
or Are the combination air-conditioner and the 

main unit installed at the first branch manifold 
closest to the indoor unit?

� The main unit must be located at 
the first branch manifold closest to 
the indoor unit.

8

S
ys

te
m

Is the length of the refrigerant piping within the 
specified limit?

• Confirmation is a must.

9 Is the height difference between the indoor unit 
and the outdoor unit within the specified limit?

• Confirmation is a must.

10

P
ow

er
 s

ou
rc

e

Are different power sources used for the indoor 
and outdoor units?

• Different power sources should be 
used.

11

O
ut

do
or

Are different power sources used for the main 
unit and each sub unit in the combination KX4?

• The power source must not be 
connected from the main unit to the 
sub unit (the wiring size is required to 
be less than 22mm2).

12

Is the voltage of the power source within the 
specified limit?

• Voltage fluctuation in operation: 
within ± 10%

• Voltage drop at the compressor start-
up: within -15%

• Imbalance among phases: within ± 3%

13
Do the specifications of the wiring and circuit 
breaker comply with laws and regulations of 
relevant country?

14 Is the current leakage breaker firmly set up? • Current leakage breakers should be 
properly set up for each unit.

15

In
do

or
 / 

O
ut

do
or

S
ig

na
l w

ire

Does the inside / outside signal wire have loop 
wiring?

• Loop wiring is not permitted.

16 Are the signal wire and the power cord crossed? • The type of wire must be changed.

17 Are the inside/outside signal wire and the 
shared line crossed?

• The type of wire must be changed.

18 Is the signal wire of the correct type and size? • Size: 0.75 ~ 2.0mm2

• Type: VCTF, VCT, CVV, MVVS
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19

S
ys

te
m

R
ef

rig
er

an
t p

ip
in

g
Are the materials of refrigerant piping qualified? • Phosphor deoxidised seamless tube

20 Do the dimensions of the refrigerant piping 
depend on the capacity of the indoor unit?

• Dimensions: based on the capacity 
of the indoor units

21 Water return pipes must not be installed in the 
middle of refrigerant piping.

• Do not install water return pipes.

22
Is nitrogen used in welding? • Charge nitrogen at the same time or 

after the nitrogen replacement is 
finished.

23

Are proper protection measures taken in the 
course of the construction, such as sealing the 
pipe ends and preventing ingress of rainwater 
and dust?

• Seals that are not easily damageable 
must be provided (every day during 
the suspension of the construction).

• Protection measures must be taken 
to prevent the ingress of foreign 
substances into the piping during 
temporary storage.

24 Do the branch pipes use qualified products? • The product number of the genuine 
products must be confirmed.

25 Are the branch pipes properly set? • Horizontal or vertical set-up is a 
must.

26 Are suspension bolts (anti-vibration) used to 
support the piping?

• To be set every 2m.

27
Are anti-vibration and heat insulation measures 
taken for the refrigerant piping at locations 
running through walls, girders, etc.?

28

O
ut

do
or Combination KX4: are the oil equalizing pipes 

between the main units and the sub units 
properly connected?

• To be properly connected.

29

In
do

or
 / 

O
ut

do
or

H
ea

t i
ns

ul
at

io
n 

of
 re

fri
ge

ra
nt

 p
ip

in
g Have the liquid pipes and gas pipes in the 

refrigerant piping been given heat insulation 
treatment?

• Materials with a thermal endurance 
of 120°C or more must be used.

• Materials that are not subject to dew 
condensation when the surface 
temperature of the piping is 0 to 5°C 
must be used.

30

In
do

or

Is seamless construction performed at the joints 
of the thermal insulator (the joints of thermal 
insulators between the piping and the air-
conditioner)?

• The joints (joints of the heat 
insulators in the middle of the piping 
as well as the joints between the 
piping and the indoor unit (flare nuts)) 
must be tightly sealed.

• Tapes used to fix the insulators must 
not be wrapped too tight to keep the 
heat insulator undamaged.

31

D
ra

in
 p

ip
in

g

Does the drain piping incline downward during 
the construction?

• Appropriate gradient = 1/50 - 1/100

32
Are "water return pipes" installed in the drain 
piping?

• No water return pipe should be 
installed in units having an exterior 
static pressure of 0Pa.

33 Is the main drain pipe connected to the top of 
the main pipe?

34
Does the drain piping of the units using drain 
pumps (built-in or optional) have a suitable 
vertical height?

• 600 - 750mm(calculated from under 
the ceiling or the unit)

35 Are the attached standard drain hoses used in 
the units using the drain pump?

• Standard hoses must be used.

36 Are the attached straps used for fixing the 
typically supplied hoses?

• No adhesives are permitted.

37 Is the site drain piping of the units using drain 
pumps adjacent to the units?

• Between 295 and 325mm.

38 Does the drain piping absorb any peculiar 
smell?

39 Has the drain piping been given heat insulation 
treatment?

• Approx.5°C condensed water flows

40 Is the piping properly supported? • To be set every 1~2m (PVC pipe: 
every 1m, steel pipe: every 2m)

Sequ-
ence 
num-
ber

Classifica-
tion Items to be checked Standard Result Processing

result
Date of 
enfor-

cement
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Installer :                                     Inspector :                                                 
Date of installation :                   Date of inspection :                                 

41

S
ys

te
m

A
ir-

tig
ht

ne
ss

 te
st Has an air-tightness test been performed? • Pressure:

R22=2.94MPa, R407C=3.23MPa
• Gas used: nitrogen
• Standard: the pressure must keep 

constant for 24 hours.
(Temperature correction = ±approx. 
0.01MPa / 1°C )

42

V
ac

uu
m

in
g 

&
 re

fr
ig

er
an

t e
nc

lo
su

re

Is the vacuuming sufficient? • A 60-minute vacuuming must be 
performed when the vacuum degree 
reaches 750mmHg.

• The vacuuming must be performed 
from both the liquid pipe and the gas 
pipe.

43
Is the refrigerant amount for the site piping 
calculated?

• The part of the liquid pipe should be 
taken as reference for the additional 
enclosure.

44

Has a measured refrigerant enclosure been 
performed?
• Electric current or operation pressure must not 

be used as the indicator for the refrigerant 
enclosure.

• Refrigerant enclosure must be 
performed properly according to the 
value calculated using a metering 
cylinder or scale.

• After the vacuuming is finished, the 
refrigerant should be enclosed from 
both the gas pipe and the liquid pipe 
at the same time with the operation 
valve closed.

• Refrigerant that cannot be enclosed 
should be enclosed during the 
operation of the air-conditioner. In 
addition, gaseous refrigerant must be 
enclosed at the low pressure check 
joint in front of the pressure 
accumulator.

45
Does the nameplate of the outdoor unit have 
information about the calculated value and 
enclosing amount of the refrigerant?

• Piping size, length and enclosure 
amount must be recorded.

46 What is the mass of the refrigerant (moisture 
content)?

• The standard value is 80ppM.

47

A
dd

re
ss

Are proper address numbers determined? • Has reasonable determination be 
made (similarity between the 
operation time belts) after giving 
consideration to the combination of 
indoor unit / outdoor unit, purpose of 
the room, time of use and sorting of 
occupants?

48
Are the address numbers of the indoor/outdoor 
units clearly indicated on the equipment 
diagram (indoor unit configuration diagram, 
etc.)?

49

Have the drawings been submitted to the 
address setting operator, and setting instruction 
been given?

• Instructions must be made via the 
drawings instead of verbal indication.

• Standards for selection of address 
setting methods

� Signal wire, individual: automatic 
address or manual address

� Signal wire, super link, manual 
address

50

Has any confirmation been made on whether 
there is any crossing of the signal wire and the 
power cord?

• The resistance should be measured 
at the terminal block (A, B) of the 
signal wire and the measured value 
should be close to the one calculated 
with the following formula.
Appropriate resistance value (Ω) = 
9100 / number of connected units
If the actually measured resistance is 
below 80Ω, there definitely exist 
some crossed wires.

Sequ-
ence 
num-
ber

Classifica-
tion Items to be checked Standard Result Processing

result
Date of 
enfor-

cement
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KX4 Test Run Check Sheet
Model :                          No.                            
User :                             

Installer :                                     Inspector :                                                 
Date of installation :                   Date of inspection :                                 

Items to be checked Standard Result Processing
result

Date 
of 

enfor-
cement

1

Has any confirmation been made 
on whether there is any crossing 
of the signal wire and the power 
cord?

• The resistance should be measured 
at the terminal block (A, B) of the 
signal wire and the measured value 
should be close to the one 
calculated with the following 
formula.

* Appropriate resistance value (Ω) = 
9100 / Number of connected units

* If the measured resistance is below 
80Ω , crossed wires can be 
confirmed.

2

Has any confirmation been made 
of the correct combination of 
indoor / outdoor units (address or 
refrigerant piping) (as shown in the 
drawing)?

• The units must be operated and 
confirmation must be performed 
based on the air heat exchange 
temperature of the indoor unit.

3
Confirm that the system is free of 
defects based on the operation 
data.

Refer to the instructions on the test 
run.

4
Has a drainage test been 
performed for the condensed 
water?
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Symbols
<Space Calculation> ...............................................28
"Check on construction" by servicemen................598
"Super Link Network" Control System...................484

Numerics
1-way Outlet Ceiling Recessed Type (FDTSA)

Specifications .................................................160
2-way Outlet Ceiling Recessed Type (FDTWA)

Specifications .................................................139
3 laws necessary for drawing a figure.....................22
4-way valve switching assurance..........................421
7-Segment display ................................410, 435, 472
7-segment display in abnormal circumstances .....469

A
A single outdoor unit .....................................366, 369
Abnormal stop due to abnormal

 compressor start ...........................................406
About power failure compensation........................595
About the setting of central controller / remote 

controller ........................................................577
Additional Refrigerant Charge...............................348
Address check.......................................................618
Address Setting

FDCA140HKXEN4 .........................................358
FDCA224HKXE4 ~ FDCA1360HKXE4 ..........361

Address setting method and setting of address 
switches .........................................................361

Address setting switches and their location ..........362
Adiabatic expansion ................................................23
Air Tightness Test .................................................347
Allowable length of refrigerant piping, height 

difference between indoor and outdoor unit
FDCA140HKXEN4 ~ 680HKXE4

 (integrated) .......................................337
FDCA735HKXE4 ~ A1360HKXE4 

(Combination use) .............................338
Amount of Ambient Air ............................................28
Anchor bolt positions.............................................251
Anomalous high pressure increase protection ......428
Anomalous high pressure increase protection

 (Main unit, sub unit) ......................................464
Approximate value of average acoustic

absorptivity  (at about 500Hz) .......................64
Auto swing control (FDT, FDTW, FDTQ,

FDTS, FDE and FDK only) ............................393
Automatic address setting.............................358, 364
Automatic backup operation

 (Main unit / sub unit) .....................................466

B
Base ......................................................................251
Before Starting Troubleshooting ...........................636
Branch pipe set shapes.........................................335

Building a diversified control system meeting the 
diversified air-conditioning demands of large 
buildings ........................................................ 487

C
Cable for Remote Control Wiring ......................... 381
Calculation of Air-conditioning Load and Model 

Selection ......................................................... 25
Calculation of Noise Level

Indoor............................................................... 63
Outdoor............................................................ 64

Calculation of system capacity ............................... 31
Capacity calculation method .................................. 31
Capacity calculation of indoor unit ......................... 31
Capacity compensation calculation 

of indoor unit ................................................... 31
Capacity compensation calculation 

of outdoor unit ................................................. 31
Carry-in ................................................................ 251
Carry-in and Installation of Unit ............................ 251
Cassetteria Type (FDRA)

Specifications................................................. 166
Ceiling Mounted Duct Type (FDURA)

Specifications................................................. 193
Ceiling Recessed Compact Type (FDTCA)

Specifications................................................. 133
Ceiling Recessed Single Air Supply Port Type 

(FDTQA)
Specifications ................................................ 149

Ceiling Recessed Type 
(FDTA)
Specifications ................................................ 122

Ceiling Suspension Type (FDEA)
Specifications................................................. 202

Center console SLA-2A-E .................................... 491
Central Console SLA-3-E..................................... 515
Central console SLA-3-E...................................... 493
Central controller Overview.................................. 499
Central Controller SLA-1-E .................. 491, 505, 573
Changes when air-conditioner 

is actually installed .......................................... 64
Characteristics of fan

FDQMA22KXE4A, 28KXE4A, 36KXE4A ....... 181
FDUMA112KXE4A ........................................ 191
FDUMA140KXE4A ........................................ 191
FDUMA45KXE4A, 56KXE4A......................... 190
FDUMA71KXE4A .......................................... 191
FDUMA90KXE4A .......................................... 191
FDURA112KXE4A......................................... 200
FDURA140KXE4A......................................... 200
FDURA45KXE4A........................................... 199
FDURA56KXE4A........................................... 199
FDURA71KXE4A........................................... 199
FDURA90KXE4A........................................... 199
FDRA112KXE4A ........................................... 175
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FDRA140KXE4A ............................................176
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FDRA90KXE4A ..............................................175
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FDTQA22, 28, 36KXE4A................................158
SAF1000E4 ....................................................232
SAF250E4 ......................................................231
SAF350E4 ......................................................231
SAF500E4 ......................................................231
SAF800E4 ......................................................232

Check before test run............................................616
Check before test runs ..........................................600
Check Indicator Table ...........................................637
Check insulation, power supply voltage ................617
Check method for operation of the indoor

electronic expansion valve of indoor unit .......684
Check on use limitations related with

equipment designs.................................598, 693
Check pairing by actual operation.........................622
Check related to installation ..................................615
Check related with construction ....................599, 695
Check the use restrictions related to equipment 

design (KX4 8 horsepower or more) ..............615
Check to be sure that outdoor unit service

valve has been opened…must check
before operation.............................................617

Check whether signal wires are mixed…check
before power is turned on ..............................616

Checking the power transistor module
(including the drive circuit) .............................681
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