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Safety cautions

v¢ Be sure to read the following safety cautions before conducting repair work.

¥¢ The caution items are classified into “ A Warning” and ” A Caution”. The “ A Warning” items are especially important
since they can lead to death or serious injury if they are not followed closely. The “ A\ Caution” items can also lead to
serious accidents under some conditions if they are not followed. Therefore, be sure to observe all the safety caution

items described below.

¥¢ Aboutthe pictograms

v¢ After the repair work is complete, be sure to conduct a test operation to ensure that the equipment operates normally,

A This symbol indicates an item for which caution must be exercised.

The pictogram shows the item to which attention must be paid.
(O This symbol indicates a prohibited action.

The prohibited item or action is shown inside or near the symbol.
@ This symbol indicates an action that must be taken, or an instruction.

The instruction is shown inside or near the symbol.

and explain the cautions for operating the product to the customer.

C I . Cautions in repair )

-

/\ Warning

(1) Be sure to disconnect the power cable plug from the plug socket before disassembling
the equipment for a repair.
Working on the equipment that is connected to a power supply can cause an electrical
shock.
If it is necessary to supply power to the equipment to conduct the repair or inspecting
the circuits, do not touch any electrically charged sections of the equipment.

{(2) If the refrigerant gas discharges during the repair work, do not touch the discharging
refrigerant gas.
The refrigerant gas can cause frostbite.

{3) When disconnecting the suction or discharge pipe of the compressor at the welded
section, release the refrigerant gas completely at a well-ventilated place first.
If there is a gas remaining inside the compressor, the refrigerant gas or refrigerating
machine oil discharges when the pipe is disconnected, and it can cause injury.

(4) If the refrigerant gas leaks during the repair work, ventilate the area.
The refrigerant gas can generate toxic gases when it contacts flames.




/A Warning

(5} The step-up capacitor supplies high-voltage electricity to the electrical components of
the outdoor unit.
Be sure to discharge the capacitor completely before conducting repair work.
A charged capacitor can cause an electrical shock.

{6) Do not start or stop the air conditioner operation by plugging or unplugging the power
cable plug.
Plugging or unplugging the power cable plug to operate the equipment can cause an
electrical shock or fire.

/\ Caution

{7) Do not repair the electrical components with wet hands.
Working on the equipment with wet hands can cause an electrical shock.

(8} Do not clean the air conditioner by splashing water.
Washing the unit with water can cause an electrical shock.

{9) Be sure to provide the grounding when repairing the equipment in a humid or wet
place, to avoid electrical shocks.

{10) Be sure to turn off the power switch and unplug the power cable when cleaning the
equipment.
The internal fan rotates at a high speed, and can cause injury.

(11) Do not tilt the unit when removing it.
The water inside the unit can spill and wet the furniture and floor.

{12) Be sure to check that the refrigerating cycle section has cooled down sufficiently
before conducting repair work.
Working on the unit when the refrigerating cycle section is hot can cause burns.




/\ Caution

(13) Use the welder in a well-ventilated place.
Using the welder in an enclosed room can cause oxygen deficiency.

.

( I . Cautions regarding products after repair )

-

/\ Warning

{14) Be sure to use parts listed in the service parts list of the applicable model and
appropriate tools to conduct repair work. Never attempt to modify the equipment.
The use of inappropriate parts or tools can cause an electrical shock, excessive heat
generation or fire.

(15) When relocating the equipment, make sure that the new installation site has
sufficient strength to withstand the weight of the equipment.
If the installation site does not have sufficient strength and if the installation work is
not conducted securely, the equipment can fall and cause injury. '

[ Forintegral units only ]
(16) Be sure to install the product correctly be using the provided standard installation
" frame.
Incorrect use of the installation frame and improper installation can cause the
equipment to fall, resulting in injury.

[ Forintegral units only ]

(17) Be sure to install the product securely in the installation frame mounted on a window
frame.
if the unit is not securely mounted, it can fall and cause injury.

(18) Be sure to use an exclusive power circuit for the equipment, and follow the technical
standards related to the electrical equipment, the internal wiring regulations and the
instruction manual for installation when conducting electrical work.

Insufficient power circuit capacity and improper electrical work can cause an
electrical shock or fire.




/A Warning

(19)

(20)

(21)

(22)

(23)

(24)

Be sure to use the specified cable to connect between the indoor and outdoor units.
Make the connections securely and route the cable properly so that there is no force
pulling the cable at the connection terminals.

Improper connections can cause excessive heat generation or fire.

When connecting the cable between the indoor and outdoor units, make sure that
the terminal cover does not lift off or dismount because of the cable.

If the cover is not mounted properly, the terminal connection section can cause an
electrical shock, excessive heat generation or fire.

Do not damage or modify the power cable.

damaged or modified power cable can cause an electrical shock or fire.

Placing heavy items on the power cable, and heating or pulling the power cable can
damage the cable.

Do not mix air or gas other than the specified refrigerant (R22) in the refrigerant
system.

If air enters the refrigerating system, an excessively high pressure results, causing
equipment damage and injury.

If the refrigerant gas leaks, be sure to locate the leak and repair it before charging the
refrigerant. After charging refrigerant, make sure that there is no refrigerant leak.

If the leak cannot be located and the repair work must be stopped, be sure to perform
pump-down and close the service valve, to prevent the refrigerant gas from leaking
into the room. The refrigerant gas itself is harmless, but it can generate toxic gases
when it contacts flames, such as fan and other heaters, stoves and ranges.

When replacing the coin battery in the remote controller, be sure to disposed of the
old battery to prevent children from swallowing it.
If a child swallows the coin battery, see a doctor immediately.




/\ Caution

(25) Installation of a leakage breaker is necessary in some cases depending on the
conditions of the installation site, to prevent electrical shocks.

(26) Do not install the equipment in a place where there is a possibility of combustible gas
leaks.
If a combustible gas leaks and remains around the unit, it can cause a fire.

[ Forintegral units only ]

{27) Be sure to install the packing and seal on the installation frame properly.
If the packing and seal are not installed properly, water can enter the room and wet
the furniture and fioor.

.

( II. Inspection after repair )

-

/A Warning

{28) Check to make sure that the power cable plug is not dirty or {oose, then insert the
plug into a power outlet all the way.
If the plug has dust or loose connection, it can cause an electrical shock or fire.

(29) if the power cable and lead wires have scratches or deteriorated, be sure to replace
them.
Damaged cable and wires can cause an electrical shock, excessive heat generation or
fire.

{30) Do not use a joined power cable or extension cable, or share the same power outlet
with other electrical appliances, since it can cause an electrical shock, excessive heat
generation or fire.




/\ Caution

(31) Check to see if the parts and wires are mounted and connected properly, and if the
connections at the soldered or crimped terminals are secure.
Improper installation and connections can cause excessive heat generation, fire or
an electrical shock.

(32) If the installation platform or frame has corroded, replace it.
Corroded installation platform or frame can cause the unit to fall, resulting in injury.

{33) Check the grounding, and repair it if the equipment is not properly grounded.
Improper grounding can cause an electrical shock.

(34) Be sure to measure the insulation resistance after the repair, and make sure that the
resistance is 1 Mohm or higher.
Faulty insulation can cause an electrical shock.

(35) Be sure to check the drainage of the indoor unit after the repair.
Faulty drainage can cause the water to enter the room and wet the furniture and
floor.




Inverter Multi

Room Air Conditioners MX-H, MK-H Series

® Heat Pump

|INDOOR UNIT |

CDX25HV1INB
CDX35HV1NB
CDX50HV1NB
CDX60HV1INB
FTX25HVINB
FTX35HVINB
FTX50HV1NB
FTX60HVINB

|OUTDOOR UNIT
4MX80HV1NB

® Cooling Only
| INDOOR UNIT

CDK25HV1NB
CDK35HVINB
CDK50HV1INB
CDK60HV1INB
FTK25HV1NB
FTK35HV1NB
FTK50HV1NB
FTK60HV1NB

|OUTDOOR UNIT
4MK90HV1NB




1. List of Functions

Cooling Only Model

Category Functions FTK CDK | 4MK |Category Functions FTK CDK | 4MK
25,35|50,60| 25- 90H 25,3550, 60| 25- 90H
60 | Series 60 | Series
Basic Function |Energy Efficiency Health Air Purifying Filter (With
Health & Clean |Bacteriostatic Function,
O O O © Virustatic Function, Deodrizing O © - -
Function)
Inverter, Inverter Power o o O O Mold Proof Air Filter 0O O _ _
Control
Cooling Operation Limit : _ _ _ . Washable Grille O O _ _
Qutdoor Temp.°C
Microprocessor Control O O O O Filter Cleaning Indicator O O — —
Compressor Scroll, Horizontal Scroll — — - O |Timer 24-Hour Clock Timer O O O —
Swing - — — — 12-Hour Timer — — — —
Rotary — — — — On Timer O O O —
Reluctance DC — — — — Off Timer ] O O -
Comfortable Dual Flap O O — — Night Set Mode O ] O —
Airflow Power-Airflow Flap O O — Alarm Timer - - - -
Diffuser O @] — —  [Worry Free Automatic Restart O O O -
Wide-Angle Louvers ) ) _ _ DFLerIaI?)li)lliltl:/‘"/ & S?sll;;g;?gnosls Digital o O o _
Vertical Auto-Swing - O - - Self-Diagnosis LED Display O O O O
Horizontal Auto-Swin Theft Protection for Remote
¢ o O - - Controller (Option) O O O B
3 Step Flow (H/P Only) - = - — Wiring Error Check — - -
"Comfortable |Auto Fan Speed Anti-Corrosion Treatment of
Control" O O O - Outdoor Heat Exchange - - —
Comfort Fins.
Control Silent Operation Control _ _ _ | Flexibility Multi-Split/Split Type _ _ _
Compatible Indoor Unit
Double Thermostat Function Flexible Voltage
- - - - Correspondengce o O ©
Neuro-Heat Sensitive Charge Less
Control N B - B - h - | 7om
Quick Heating Control _ _ _ __ |Remote Control |5-Rooms Centralized o O ) _
Controller
Hot Start — - — — Time Clock {Field Supply) O O O —
Automatic Defrosting Remote Control Adaptor
- - - - {Normal Open-Pluse O O O —
Contact)
Oper_ation Automatic Operation _ _ _ . Remote Control Adaptor O O O _
Intelligent {Normal Open Contact)
Operation Programme Dry O O O — |Remote Wireless O O O —
Circulation - - - — |Controller Wired - — — -
Fan Only O O O —
Convenient New Powerful Operation — — — —
Lifestyle_ Powerful Operation - - - -
Convenience I\ rier Powerful-Operation O O O O
Quiet Operation — — — —
Laundry Program Operation - - — —
Energy Saving Operation — — — —
Power Select - — — —
On/Off Switch on Indoor Unit O @] — -
Signal Reception Indicator - - — -
Temperature Indicator — — — —

O :Holding Functions

— :No Functions

* :More Than 10°CDB




Heat Pump Model

Category Functions FTX CDX | 4MX |Category Functions FTX CDX | 4MX
25,35(50,60| 25- | 80H 25,35(50,60| 25- | 8OH
60 | Series 60 | Series
Basic Function |Energy Efficiency Health Air Purifying Filter (With
Health & Clean |Bacteriostatic Function,
O O O o Virustatic Function, Deodrizing © © - -
Function)
Inverter, Inverter Power Mold Proof Air Filter
Control © © © O © © - -
Cooling Operation Limit : _ _ _ . Washable Grille 0O e _ _
Qutdoor Temp.°C
Microprocessor Control O O O ] Filter Cleaning Indicator O O — -
Compressor Scroll, Horizontal Scroli - - — O |Timer 24-Hour Clock Timer O O O -
Swing - - - — 12-Hour Timer - - — -
Rotary - - - - On Timer O O O —
Reluctance DC - - — - Off Timer O O O -
Comfortable Dual Flap @] O - - Night Set Mode O O O —
Airflow Power-Airflow Flap O O - — Alarm Timer — - — —
Diffuser O O - — |Worry Free Automatic Restart @) O O -
ide- "Reliability & _Di is Diai
Wide-Angle Louvers O 0O _ _ Durability\'{ S?SILEI:QMSIS Digital O O o _
Vertical Auto-Swing - O - — Self-Diagnosis LED Display O O @] O
Horizontal Auto-Swin Theft Protection for Remote
° O © - B Controller {Option} o o O -
3 Step Flow (H/P Only) O O — - Wiring Error Check - — —
"Comfortable |Auto Fan Speed Anti-Corrosion Treatment of
Control" O O O — Outdoor Heat Exchange - - -
Comfort Fins.
Control Silent Operation Control B _ _ _ |Flexibility Multi-Split/Split Type _ _ _
Compatible Indoor Unit
Double Thermostat Function Flexible Voltage
- - - - Corresponder?ce o o o
Neuro-Heat Sensitive Charge Less
Control B B B ~ B B — | 7om
Quick Heating Control _ _ _ o) Remote Control {5-Rooms Centralized O o) o _
Controller
Hot Start O O O - Time Clock (Field Supply} O O O —
Automatic Defrosting Remote Control Adaptor
— - —- @] {Normal Open-Pluse Contact} O @] O -
Operation Automatic Operation Remote Control Adaptor
In’:elligent P O © O - {Normal Open Conta‘::t) o © O -
Operation Programme Dry O O O — |Remote Wireless O O O —
Circulation - - - — |Controller Wired — - — -
Fan Only — - - —
Convenient New Powerful Operation - — — —
LifeSth? Powerful Operation - - — -
Convenience 1} 00 er Powerful-Operation O O O O
Quiet Operation - = — -
Laundry Program Operation — — - —
Energy Saving Operation - - — —
Power Select - - — —
On/Off Switch on Indoor Unit O O — -
Signal Reception Indicator - — — —
Temperature Indicator - — — =

O :Holding Functions

~— :No Functions

* :More Than 10°CDB



2. Printed Circuit Board Connector Wiring Diagram and Name

Cooling Only
e CDK25~60HV1NB
Heat Pump

o CDX25~60HVINB
Printed Circuit Board (1) (Control PCB)
Printed Circuit Board (2) (Power Supply PCB)
Printed Circuit Board (3) (Display/Signal Receiver PCB)

Name of Connector

1) S1 Connector for Fan Motor

2) S7 Connector for Fan RPM (Hall iC Output)

3) 821 Connector for Centralized Control to 5 Rooms

4) S24 Connector for Display PCB

5) 8§25, 527, S36 Connector for Control PCB

6) S31,S32 Connector for Room Temp/Heat Exchanger Thermistor
7) 837 Connector for Power Supply PCB

Note} Other Designations

V1

2) SW2 (S2w)
3} SW7 (S1W)
4) LED3

5) LED4

6) LED A, LED B

Varistor

Address Switch
Operation Switch

LED for Operation

LED for Timer

LED for Service Monitor

{Control PCB)
Printed Circuit Board (1)

s7 s21
{ ‘ ' —
O 521 o °§= O
£3836 3 N “}: 8@51 I
’::a ::::: 5
3 | PR ) | | e <R
A /\ m
/ 3 A 22
—_—J3 7 \ _Q_ N : o 2 . /332
\ \ 13 gl | o Q:
T w
N 2 mom e S
D \_~ ] §@ B@lm .
o229l o | FF g9y |52
E cie =0 1118 -
swl 3@ LK
- 5 = g3 : u' v
: el B - E' N - j:_;;: - —:@ N
151630¢1s 53 :]Z- LEDs g @ [:].__ - ﬂ&’:‘: g -~
: < 3126 aa
6 R @ vy
Sz s N
Bii==) 2 | :
& s |8 O
e 1
$37
LEDB LEDA



{(Power Supply PCB)
Printed Circuit Board (2)
S36

H2
WIRE (WHITE)

WRE -~

(WHITE) S1

2P021863-1

H3

WIRE(BLACK)

FU (3,15A)

WIRE(RED)

{Display/Signal Receiver PCB)
Printed Circuit Board (3)

&3
2 g 5 -
20 E]{fEL

|

LED3 LED4 s25
(H1P) (H2P)



Cooling Only
e FTK25/35HVINB
Heat Pump
® FTX25/35HVINB
Printed Circuit Board {1) (Control PCB)
Printed Circuit Board (2) (Power Supply PCB)
Printed Circuit Board (3) (Display PCB)
Printed Circuit Board (4) (Signa! Receiver PCB)

Name of Connector

1) $1 Connector for Fan Motor

2) S6 Connector for Swing Motor {(Horizontal Flap)

3) s7 Connector for Fan RPM (Hall IC Output)

4) S21 Connector for Centralized Control to 5 Rooms

5) S24 Connector for Display PCB

6) $25, 527, S36 Connector for Control PCB

7) S26 Connector for Signal Receiver PCB

8) 831,832 Connector for Room Temp/Heat Exchanger Thermistor
9) 837 Connector for Power Supply PCB

Note) Other Designations

1 V1 Varistor

2) SW7 (S1W) Operation Switch

3) SW2 (S2w) Address Switch

4) SW8 (S8W) Cleaning Indicator Reset Switch
5) LED3 (GRN) LED for Operation

6) LED4 (YLW) LED for Timer

7) LEDS (RED) LED for Cleaning

8)LED A, LED B LED for Service Monitor

(Control PCB)
Printed Circuit Board (1)

e
5 2 = S26
T /

P
zl= s
FLI oF gttt —




(Power Supply PCB)
Printed Circuit Board (2)

H2
WIRE(WHITE)

S36.

WIRE

(WHITE)
S1

V1
H

N 477 i a ) - l‘

. 8 i

3 S Thes A§ ] g on ﬁ N f". 1
. i“Ua[ ,1: '_J‘::‘ ?'-;:3- ™™ I b)Y 3

LWL o ey ST € | WRE(BLACK)
FU (3,15A)
H1

WIRE(RED)

{Display PCB)
Printed Circuit Board (3)

LED3(H1P) LED4{H2P) LED5(H3P) S25
{Green) (Yellow) (Red)

(Signal Receiver PCB)
Printed Circuit Board (4) S31

L_—"ﬂ

J
( BX43Y 7 BV 527
SW7 S31
Sw7—248 | > //327
\W/s
PHOTO |[fav

—/_ 3P007913-1 \ ' & —

Signal receiver




Cooling Only
o FTK50/60HVINB
Heat Pump
® FTX50/60HVINB
Printed Circuit Board (1) (Control PCB)
Printed Circuit Board (2) {(Power Supply PCB)
Printed Circuit Board {3) {Display PCB)
Printed Circuit Board (4) {Signal Receiver PCB)

Name of Connector

1) S1 Connector for Fan Motor

2) S6 Connector for Swing Motor {Horizontal Flap)

3) S8 Connector for Swing Motor (Vertical Flap)

4) S21 Connector for Centralized Control to 5 Rooms

5) S24 Connector for Display PCB

6) S25, 527,536 Connector for Control PCB

7) S26 Connector for Signal Receiver PCB

8) S31,832 Connector for Room Temp/Heat Exchanger Thermistor
9) S37 Connector for Power Supply PCB

Note) Other Designations

1V Varistor

2) SW7 (S1W) Operation Switch

3) SW2 (S2w) Address Switch

4) SW8 (S8W) Cleaning Indicator Reset Switch
5) LED3 (GRN}) LED for Operation

6) LED4 (YLW) LED for Timer

7) LED5 (RED) LED for Cleaning
8)LEDA,LEDB LED for Service Monitor

(Control PCB)
Printed Circuit Board (1)

SW2 S$21

' aa 8
;r~
I )
2=f=asa
2
+ p I

Sws8

S24 LEDB  LEDA

£} 832

zes <

L -S526




{Power Supply PCB)
Printed Circuit Board (2)

2P021854-
vl L

WIRE
(WHITE}

WIRE(BLACK)

WIRE
{GREEN/YELLOW)

H1
WIRE(RED)

ﬂ( FERRITE CORE
b

(Display PCB)
Printed Circuit Board (3)

LED3{H1P} LED4(H2P) LED4(H3P) S25
{Green) (Yellow) (Red)
{Signal Receiver PCB)
Printed Circuit Board (4) S31
X3y B 527
n
Sw7 S31

swrstwi—3 | > s

)
PHOTO |[fav
3PJTQ'7913-1 N

{ ‘ Signal receiver




Cooling Only
e 4MX80HV1INB
Heat Pump

® 4MK90HV1NB
Printed Circuit Board {1) {Control and Monitor PCB)

Name of Connector

1) S10 Connector for Communication Line to Each Room

2) S21,822,823,S24 Connector for Electronic Expansion Valve

3) sS4 Internal Thermostat

4) S70 Connector for Fan Motor

5) S91 Connector for Discharge Pipe/Condenser/Outdoor Air Temp.
Thermistor {R2T/R3T/R4T)

6) S92 Connector for Liquid Pipe Temp. to Each Room
{R5T/R6T/R7T)

7) S100 Cool/Heat Mode Connector

Other designation

1) FU Fuse

2) SW1(S1W) Forced Operation ON/OFF SW

3) SW2(s2w) Forced Operation Mode Select SW
4) SW3(S3wW) Wiring Check SW

5) SW4{S4w) Precedence Room Setting SW

6) LEDA,LED1to 4 Service Monitor LED

10



Printed Circuit Board (1) (Control and Monitor PCB)

FU1
(3,15A)

Power Supply L

Power Supply N

S10
L4-
: S100
Sw4
Precedence Room Setting
Switch
o ToTR SW3 ]
a"a‘-’°e"g°;"5p°o°;"a°5.;"o°o°o°°=o°.,°g"¢°o°."n°g°o"o°n"o" oo R 5 E-' i Wiring Check Switch
G = P =l B YT - & o
0, A=
S - g q
e of » P d
"] 0
& & ™ sw
P ¥ 2PCBO265-1 |2 O Forced Operation
ON/OFF Switch
SW2
S91 S92 S21 S22 523 524 S70 (Fan Motor}  S80 (H/P only) LEDA. 14 Forced Operation Mode
4way Valve Cool/Heat Select Switch
& Solenoid
S41 Valve Coils

Internal Thermostat

11



3. Main Functions

(1) Inverter Power Control

[l Principle of Operation of an Inverter

The heating and cooling load on the air conditioner varies

depending on the outside temperature and the load conditions

inside the room. Although the capacity of the air conditioner
also changes with the rotational speed of the compressor,
since the frequency of the normal motors is fixed {50Hz or
60Hz depending on the country and region), the range over
which the capacity can be varied becomes narrow. The
inverter air conditioner is one in which the control of the air
conditioner performance is made over a wide range by
converting the frequency.

(1) The single phase AC is first converted into DC.

(2) The DC is then converted into three phase AC power supply
whose frequency can be varied from the minimum
frequency to the maximum frequency that are required.

{3YWhen the frequency is made higher, the rotational speed of
the compressor increases, the circulation of the refrigerant
becomes faster, and hence the amount of heat exchanged
per unit time increases.

(4)When the rotational speed of the compressor is made
lower, the circulation of the refrigerant becomes slower,
and hence the amount of heat exchanged per unit time gets
reduced.

[Schematic of an Inverter Air Conditioner]

Refrigerant circulation rate {high}

~
Amount of U ﬁ\m?unt of
heat ) ea
exchanged rouspeed I exchanged
{large) - T (large)
N =

Amount of 4 ﬁ«mount of
heat Household 1 heat
exchanged ower suppl exchanged
femall) P PP (small)

Frequency Frequency isl Capacity is |

is constant :;:: variable variable

-/

=

Refrigerant circulation rate {low)

[l Important Features of Inverters

(1) The capacity can be changed according to the changes in
the outside temperature and cooling/heating load.

(2)Quick heating and quick cooling
The compressor rotational speed is increased at the time of
starting the heating (or cooling). This increases (or
decreases) the room temperature in a short time.

(3)High capacity is achieved even during extreme cold
weather
High heating capacity is maintained even when the outside
temperature is 0°C.

(4) Comfortable Air conditioning
Detailed adjustment is made to meet the changes in the
room temperature. It is possible to Air condition with a
very small room temperature variation.

(5)Energy saving heating and cooling
Once the room has been heated (during heating), energy
saving operation is made at a low power while maintaining
the room temperature.
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See the list of functions for the functions applicable to
different models.

& Air discharge
S temperature

(6) Defrosting without reducing the room temperature
Defrosting is completed in about 3 to 4 minutes while
maintaining the hot air discharge. The reduction in the
room temperature due to defrosting becomes small and a
comfortable temperature is maintained constantly. {The
time required may vary depending on the conditions.)

Quick Heating Capability

P

e Ml o T
o m e e — =

Inverter -

-
'
-
-
P
-

//’ \ Normal heat pump

rd
-
”-
-
b

Start = 60

120 300
{seconds)

® The hot air discharge is started about 300 seconds after
starting in the case of the general heating and cooling units
and about 120 seconds after starting in the case of the
inverter units (comparison of our company's products
under the conditions of the outside temperature of 0°C and
room temperature of 10°C).




(2) Horizontal Scroll Type Compressor l Construction Diagram of the Scroll
Compared with conventional scroll compressors, the Compressor

asymmetrical horizontal scroll type compressor with a new
construction provides higher efficiency and

lower vibration.

. Discharge Compression
I Features of the horizontal scroll type compressor secu{)n 7eclion

1} By using the peripheral section which was not used as a

part of compression stroke by conventional scroll —.Z~ B
compressors, compression volume has been increased and _[_r
efficiency has been improved. %J_J—

2) Since compression starts right after taking in the
refrigerant, overheat loss has been reduced.

3) Compressed gas with an appropriate pressure is
continuously discharged due to modification in the Countershaft section  Oil supply nozzle
discharge port. This reduces the loss caused by excessive
compression, pulsation during discharging, vibration, and
operating noise.

4) Since the passage for compressed high-temperature and

high-pressure gas is separated from the suction side, ® Compression section of the horizontal scroll type

expansion of the suction gas is prevented and the compressor

compressor exhibits high performance even during low- The high efficiency feature of conventional scroll compressors

speed operation. has been further improved; compression efficiency has been
5) The shaft that runs at a speed of higher than 1000 rpm is improved by reducing the passage for uncompressed suction

supported by the rigid countershaft section. This prevents gas and low vibration has been improved by modifying the

deflection of the shaft and ensures reliability during fow discharge port profile.

speed operation.

6) Compared with vertical compressors, horizontal
compressors tend to have an oil shortage problem in the
motor bearing, particularly during low speed operation. The
nozzle structure that utilizes a suction force properly
lubricates even during low speed operation.

B Features and operation of the horizontal scroll type compressor

Compression ratio between the chamber A and chamber B has been made asymmetrical by extending the compression stroke distance of the
chamber B by 180°.

Fixed scroll
Movable scroll

Suction port

Discharge port »

(Elliptical) - i?wistﬁgac:lg:rrsmgieTA Discharge start

in the chamber B

® By reducing the passage for uncompressed suction gas, the ® Since the modified discharge port profile takes care of any
loss caused by overheated suction gas has been eliminated deviation in the compression ratio and the gas is separately
and the compression section volume has been enlarged, discharged twice, the compression loss and vibration
thus reducing the loss rate per volume. caused by discharge gas have been reduced.
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(3) Power-airflow Flap & Diffuser
(For FTK, FTX25~60 H Series)

The large flaps send ample volume of warm air downward to

heat the feet of people in the room, while the wide-angle

diffuser ensures the air reaches every corner of the room.
The upper and lower flaps located at the air outlet provide
optimum air flow control in the cooling, heating and dry
modes. In a heating operation, the large flaps direct warm air
downward to heat the feet area. The wide-angle diffuser
presses the air down to lay a "carpet" of warm air above the
floor. In a cooling operation, the diffuser is retracted into the
air conditioner body to distribute cool air throughout the

room.

® In heating operation
Warm air is sent out straight
down by the flaps, while the
diffuser produces an air
stream that presses down

® In cooling operation

The diffuser is stored inside
the unit, and the wide-angle
flaps send cool air
throughout the room.

the warm air.

Heating operation Cooling operation

Wl Temperature distribution

Air conditioner

im 2m 3m 4am 5m ém
im+
[
o
K=l
om J g
Q
(]
=
im+
26C
im 2m 3m 4am 5m 6m 6.4m

< Conditions >

Outside temperature: 7°C DB, thermostat setting: 23°C, air

flow setting: High (H tap), approximately 40 minutes after

operation start, height of air outlet: approx. 2 m.

* Note that temperature distribution varies depending on the
heat insulation, furniture arrange and other factors in the
room.

(4) Wide-angle Louvers

(For FTK, FTX50, 60 H Series)
The louvers provide wide-range airflow and minimize uneven
temperature distribution that gives an uncomfortable feeling.
All-round louvers are adopted to create wide-range airflow.
They can be easily warped to allow airflow control in a wide
angle. They can swing to a maximum of 120° (during heating)
as shown below, air can be distributed to every corner of the
room.

I Ali-round louvers

Airflow direction changes depending on
the curved blade shape.

Flow regulating
ade

Airflow

Sliding axis

Shape variable fouvers

As the sliding axis
slides to the left and
right, the louvers are
warped to form a
large curved profile.

B Flap angle

® During heating

Nt
== ==

H Capable of sending air to the center of a room
even if it is installed at a corner of the room.

® During cooling

Curved flaps of the all-round
louvers send hot air to the
center of the room.
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(5) Horizontal Auto-Swing (Up and Down)
(For FTK, FTX25~60 H Series)

Auto-swing angles are about "A" degrees when the fan is ON,

and about "B" degrees when the cooling or program dry

operation is ON. The up-and-down swing of the flaps widens

the direction of wind.

BLADE ANGLE

UP/DOWN : (AUTOMATIC)
COOLING DRY HEATING
D1FFUSER

A)}/j-" AM \V
FLAP i% A /
B B B

Cooling, Dry, Operation (For Cooling Only Model)

Cooling Dry

FTK25/35H | A 20° 20°
Series B 5° «— 25° 0° «— 25°

FTK50/60H | A 20° 20°
Series B 15° «— 40° 15° «— 40°

Cooling, Dry, Heating Operation (For Heat Pump Model)

Cooling Dry Heating
FTX25/35H | A 20° 20° 20° «— 30°
Series B 5° «— 25° 0° «— 25° 20° «— 50°
FTX50/60H | A 20° 20° 20° «— 40°
Series B | 15°<«— 40° 15° <> 40° 30° «— 60°

( Notes on flap angles )
® The diffuser is kept open in DRY,COOL or FAN mode.

5°(15°)
DRY-COOL

25°(40°)

NOTE

Unless [SWING] is selected, you should set the flap at a
near-horizontal angle in COOL or DRY mode to obtain the
best perfor-mance.
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(6) 3 Step Flow
(6)-1
(For FTX25/35 H Series )

(Heat Pump Only)
When the unit starts in a heating operation, it sends warm air
towards the back wall to prevent it from directly blowing on
people in the room. Then, the unit directs air straight down to
quickly warm the feet of people in the room. When the walls
and floor become sufficiently warm, the air flow angle and
volume change to the settings {use the remote controller for
air flow angle and volume setting.)

1) Heating (Swing-OFF start)

Upper-limit swing position Swing 9N SV\{i ng OFF

{fully open} (20°) / Value in Valug in
y - Value in memory memory memory
i vl o previusseing \ 7 -V A\ iy
Lowerlimit swing postion O / \ / \

Thermostat OFF {defrost start} \ ] Thermostat OFF

Direted toward back wall ()
et bk vl () (@) before (defrosting)

Closed I
Operation ON

|
Straight down aieflow (80°) / 7/
/

2) Heating (Swing-ON start)

SWinlg OFF Thermosta{t OFF (defrost start)

A A j Value i memery /\/\/\ /\/\/\

Lower-fimit swing position / \ / \
90’

Closed / Operation STOP
T Swing ON

Upper-limit swing position
{fully open) {20°C)

Operation ON

3rd step

Five minutes after

(b) or when the

room temperature
reaches 15°C or higher
after three minutes of
operation, the flap
moves to the set angle.

Y

Toward back wall

2nd step

Five minutes after (a) or
when the heat exchanger
temperature reaches 28°C or
higher, the flap moves to
send air straight down.

st step

Upper flap in straight-
down position

Lower flap fixed at 90°

Straight down Set angle

Notes

1. The movements of the large and small flap are not linked, and they
move with a time lag of several seconds.

2. When the unit is not operating, the diffuser and flaps cover the air
outlet.



(6)-2
For FTX50/60 H Series )
(Heat Pump Only)

In the beginning of a heating operation, the unit sends
warm air towards the wall behind the unit to prevent the air
from directly blowing on people in the room. After a while,
it blows air downward to warm up the area close to the
floor. After the walls and floor become warm, the unit
sends out air according to the set angle and fan speed.
(Air flow angle and fan speed set from remote controller)

1) Heating (in the case of Swing-OFF start)

Initial value of 50 3¢In the case of thermostat OFF

§ minutes after (al, or previous flap stops and keeps the angle when it

or heat exchanger  setting position
Flapangle  tsmperature of stops.
Fully open  34°C or higher : Position
;;. p 1 9 Def’rostlng start prior to
thermostat
OFF
Lower swing
limit (b)
0 /
Step 1 I Swing ON / \ /

80°

I
) Swing OFF L“/

Fully closed y
Defrosting complete

Operation ON

5 minutes after {b}, or room themperature termostat
temperature—{radiation heat sensor temperature-—~indoor
unit thermostat temperature) 215°C for 120 seconds {*1)

2) Heating (in the case of Swing-ON start)

Flap angle
Fully open

30 :
Upper swing
limit |
60 R
Lower swing
limit I \ /

700 .
Step 1 I Swing OFF Swing ON
80"

Thermostat OFF

“\ Operation OFF
[
[ |

Thérmostat ON

Fully closed

Operation ON

* The flaps remain in the preset position for about 10
seconds before they return to the full-open processing.

Step 1 Step 2 Step 3
The flap is set The flaps move to The flaps move to
to 80° angle. send air downward the position of the

when 5 minutes
elapse from (a) or the
heat exchanger
temperature becomes
34°C or higher.

Q=D
\ !

Toward the back 80° Downward 70°

stored data when 5
minutes elapse
from (b} or
condition *1 is
met.

=~ 2,(2\
/

Memory angle

(7) Auto Fan Speed Control
Il Automatic airflow rate control (linear)
If the AIRFLOW ADJUSTING button is set to [AUTOMATIC],
airflow rate is automatically controlled depending on the
difference between the set temperature and room
temperature.
® Phase control (Revolution is controlled by Hall IC)

STOP plus 8 steps (LLL, LL, L, ML, M, HM, H, and HH)

Scale mode Tap LLL' LLI L IML| M !HM| H IHH
Cooling Gentle Wl Weak) Ml Stong
Heating ( Gentle Wl Weak j Strong
Drying (G
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Note When the AIRFLOW ADJUSTING button is set to AUTOMATIC,
the airflow rate is automatically controlled within the range

indicated with C__.

[l Automatic airflow rate control

(inverters)
¢ Heating
Thermostat
setting
temperature
—0.5C L
—1C
-1.5C ML
—2C
M

® Cooling (Some models give gentle changes in the airflow rate
every 20 seconds.)

M+2.0C
+1.5C ML
+1.0C
+0.5C L
Thermostat
setting
temperature




(8) ON/OFF Button on Indoor Unit

(FTK, FTX25~60 H Series)

An ON/OFF switch is provided
on the front panel of the unit.
Use this switch when the
remote controller is missing
or if its battery has run out.
Every press of the switch
changes from Operation to
Stop or from Stop to
Operation
® Push this button once to

start operation. Push once

again to stop it.
® This button is useful when

the remote controller is missing.
® The operation mode refers to the following table.

ON/OFF button
(Signal Receiver)

—

o\ ©
|

-]
]
N/OFF

Mode Temperature setting Air flow rate
FTK CooL 22°C AUTO
FTX AUTO 25°C AUTO

® |n the case of multi system operation, there are times when
the unit does not activate with this button.

(9) Signal Receiving Sign
When the indoor unit receives a signal from the remote
controlier, the unit emits a signal receiving sound.

(10) Air Purifying Filter

(For FTK, FTX25~60 H Series)
The air purifying filter (electrostatic filter) catches pollen or
smoke of cigarette as small as 0.01 micron through electro
static charging. An activated carbon deodorizing filter in a net
shape is also mounted to absorb and minimize fine odor
particles.

(11) Washable Grille

(FTK, FTX25~60 H Series)
1) Open the front grille.
® Hold the grille by the tabs on the two sides and lift it until it
stops with a click.

2) Remove the front grille.

® Supporting the front grille with one hand, release the lock
by sliding down the knob with the other hand.

® To remove the front grille, puli it toward yourself with both
hands.

3) Clean the front grille.
® You may wipe it with a soft cloth soaked in water.
® Only neutral detergent may be used.

- ® You may wash the grille with water. After washing, dry it

with cloth, then dry it up in the shade.

4) Attach the front grille.

® Set the 3 keys of the front grille into the slots and push
them in all the way.

® Supporting the front grilie with one hand, fit the lock by
sliding up the knob with the other hand.

® Close the front grille slowly in this state. (Push the grille at
the 3 points, two at both sides and in the middie).

Fit the key
into the slot.

Slide up the knob.

—— /A\ cAuTION \

® When removing or attaching the front grille, use a robust
and stable stool and watch your steps carefully.

® When removing or attaching the front grille, support the
grille securely with hand to prevent it from falling.

® For cleaning, do not use water hotter than 40°C, benzine,
gasoline, thinner, nor other volatile oils, polishing
compound, scrubbing brushes nor other hard stuff.

@ After cleaning, make sure that the front grille is securely

\ fixed. )




(12) Filter Cleaning Indicator
(For FTK, FTX25~60 H Series)

H The filter check indicator located at the center of
the unit will indicate the time for cleaning the air
filters.

The indicator will indicate an appropriate cleaning time

depending on the environment {dusty place or not). This will

prevent you from forgetting filter cleaning and also prevent
performance drop that might be caused by using clogged

filters and wasteful use of electricity by approximately 8%.

{Contents of indication)

® Sensed by the operation hours and the fan motor voltage

1) Filter clogging {3 )

0 168 houlrs min, 546 hours

2) Accumulated operation hours

0 546 hours
| N|

[ i

Indicates the earlier one of the above 1} or 2}.

% This indicator utilizes the characteristic that the fan motor
voltage drops as the crossflow fan gets clogged; it does not
detects the amount of filter clogging.

Note:

® When the power supply is reset, the accumulated operation
hour is also reset.

® After cleaning and mounting the filters, press the reset
button located inside the panel of the unit.

(13) Mold Resisting Treatment Filter

The filter net is treated with mold resisting agent TBZ
(harmless, colorless, and odorless). Due to this treatment, the
amount of mold growth is much smaller than that of normal
filters.

(14) Warm-up Function (Heat Pump Only)

(1) When the equipment has been stopped, the compressor is
warmed up by passing a small single-phasing current
through the compressor motor so that the start up is
speeded up.

(2) The power consumption during warming up is about 15 to
35W.

(3) This function operates only when the outside temperature
is low (less than about 10°C) so that power saving is
achieved.

12C

Outside temperature

OFF ON OFF

(15) Hot Start Function (Heat Pump Only)

In order to prevent the cold air blast that normally comes

when heating is started, the temperature of the heat

exchanger of the indoor unit is detected, and either the air

flow is stopped or is made very weak thereby carrying out

comfortable heating of the room.

% The cold air blast is also prevented using a similar control
when the defrosting operation is started or when the
thermostat gets turned ON.

(16) Program Dry Function

Program dry function removes humidity while preventing the
room temperature from lowering.

Since the microcomputer controls both the temperature and
air flow volume, the temperature adjustment and fan
adjustment buttons are inoperable in this mode.

H In the case of inverter units

The microcomputer automatically sets the temperature and
fan settings. The difference between the room temperature at
startup and the temperature set by the microcomputer is
divided into two zones. Then, the unit operates in the dry
mode with an appropriate capacity for each zone to maintain
the temperature and humidity at a comfortable level.

Room temperature | Temperature (ON point) | Frequency Temperature difference
at startup at which operation starts | switching point |{for operation stop
Room 1.5C
.. |temperature at 3
24C | startup 0.5C
. 1.0C
18C 5C
17°C
ON point §
Frequency switching | | 0-5°C P

point \/
OFF point

Emiq 'Ezmiq

Compressor
control LHz Stop [LHZ Stop LHz | Stop
KE5HZ Extra-low air flow | | 3¢ 55Hz
Indoor unit fan Extradowairflow] Stop | Stop Stop
Low air flow Low air flow

LHz indicates low frequency. ltem marked with varies depending on models.

(17) Automatic Operation (Heat Pump Only)
Automatic cooling/heating function

When the AUTO mode is selected with the remote controller,
the microcomputer automatically determines the operation
mode from cooling and heating according to the room
temperature and setting temperature at the time of the
operation startup, and automatically operates in that mode.
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(18) Night Set Mode

When the OFF Timer is set, the New Night Set Circuit
automatically activates.

The Night Set Circuit automatically switches the fan speed to a
low setting to minimize operating noise. On the other hand,
the New Night Set Circuit maintains the airflow setting made
by users. {Some models are equipped with an Night Set
Circuit ON switch.)

The Night Set Circuit continues heating or cooling the room at
the set temperature for the first one hour, then automatically
lowers the temperature setting slightly in the case of cooling,
or raises it slightly in the case of heating, for economical
operations. This prevents excessive heating in winter and
excessive cooling in summer to ensure comfortable sleeping
conditions, and also conserves electricity.

Cooling operation

Temperature

®:'{0';; """ setting + 1°C
I L Temperature
to.5¢C * B setting + 0.5°C
e _ Temperature
setting
[=—— 1 hour ———-30 minut%a‘ Sﬁﬁgagﬁ’t”hﬁﬁrf
Timer operation ;ré)ﬁ?"gr wre shift | ¢ [®+0.5°C temperature shift
Night Set Gircuit ON perajre s 8 Temperature setting remains the same

® When outside temperature is normal and
room temperature is at set temperature.
® When outside temperature is high (27°C or higher).

% For other models, the temperature setting increases by 1°C
after one hour of operation.
Heating operation

] Zt
'
Thermostat
setting
]
i
]
[}
1
A A
Timer operation 1 hour later
Night Set Circuit ON

(19) Self-Diagnosis Digital Display

The microcomputer continuously monitors main operating
conditions of the indoor unit, outdoor unit and the entire
system. Should an abnormality occur, the LCD remote
controller displays information and the indicators on the
indoor and outdoor units light. These indications allow
prompt maintenance operations.

(20) Self-Diagnosis LED Display

The lighting patterns of the indoor unit LEDs (Operation, Timer
and Dry/Hot Start indicators) and the LEDs on the outdoor
unit's printed circuit board allow diagnosis of problem areas
and faulty conditions of the interconnecting wire.
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(21) Auto-restart Function

Even if a power failure (including one for just a moment)
occurs during the operation, the operation restarts in the
condition before power failure automatically when power is
restored.

(Note} It takes 3 minutes to restart the operation because the
3-minute standby function is activated.



4. Function of Main Structural Parts
4-1. Main Structural Parts

@ Compressor
A horizontal scroll compressor, being operated by INV control.
® Scroll compressor structural drawing

Suction
Discharge
/Compression t
| T ——
¥ %
ittt R ¥ 1 I sy 2. ot

] § St b i ey

Discharge Ry H |
T\l . !

(2)Four-Way Valve * Only for Heat Pump Model

The types of coil that conducts current for cooling and does not conduct it for heating are used.

(3 Defrost solenoid valve (SVD) * Only for Heat Pump Model

The types of coil that conducts current for defrosting and does not conduct it for other operations are used.
(@ Electronic expansion valve (EVA-p)

Adjust the opening of the electronics expansion valve so that it operates optimally.

Heat Pump Model Cooling Only Model

Receiver @ Expansion valve @ Expansion valve
EVa

® Compressor @®Compressor

20



4-2. Function of Thermistor
(1) Heat pump model

Outdoor heat exchanger thermistor (DCB) Indoor liquid pipe thermistor (DLN)
(D An outdoor heat exchanger thermistor is used for controlling a target (D When heating: used for a super cooling control.
discharge temperature. Calculate an actual super cooling from the
Set a target discharge temperature depending on an outdoor and temperature of indoor liquid pipes and a heat
indoor heat exchanger temperature. exchanger temperature.
Control the motorized valve opening so that the target discharge Actual super cooling
temperature can be obtained. A maximum heat exchanger temperature in each
@ An outdoor heat exchanger thermistor is used for detecting an room - adjust the opening of the motorized valve
disconnected discharge thermistor when cooling. so that the liquid pipe temperature of each room
When the temperature of the discharge piping is lower than the becomes an target super cooling.
temperature of outdoor heat exchanger, a disconnected discharge
thermistor can be detected. @ Expansietn valve /\\

2 7
®EVE
®EVC /

Receiver

® Solenoid valve

(@ Four-way valve

Discharge pipe thermistor (DOT)

() Discharge pipe thermistor is used to control a
discharge pipe.
If the temperature of discharge pipe (used in
place of the inner temperature of the @ Compressor
compressor) rises abnormally, the operating
frequency drops or the operation must be
halted.

(@ A discharge pipe thermistor is used for
detecting an disconnected discharge thermistor.

Gas pipe thermistor (DGN)

(D When cooling: a gas pipe thermistor is
used for gas pipe isothermal control.
Control motorized valve opening so that a
gas pipe temperature in each room
becomes equal.

Indoor heat exchanger thermistor (DCN)
( An indoor heat exchanger thermistor is used for controlling target discharge pipe temperature.
Set a target discharge pipe temperature according to the outdoor and indoor heat exchanger temperature.
Control the motorized valve so that the target discharge pipe temperature can be obtained.
@ An indoor heat exchanger thermistor is used to prevent freezing.
During the cooling operation, if the temperature drops abnormally, the operating frequency becomes lower, then the operation
must be halted.
(® An indoor heat exchanger thermistor is used for anti-icing control.
During the cooling operation, if the heat exchanger temperature in the room where operation is halted becomes —1°C, or if the
room temperature — heat exchanger temperature in the room where operation is halted becomes = 10°C, it is assumed as icing.
@ During heating: an indoor heat exchanger thermistor is used for detecting a disconnected discharge pipe thermistor.
When a discharge pipe temperature become lower than an indoor heat exchanger temperature, a disconnected discharge pipe
thermistor can be detected.
(® An indoor heat exchanger thermistor is used for detecting incorrect wiring.
During the operation of checking incorrect wiring, refrigerant is passed in order from the port A to detect a heat exchanger
temperature, and then wiring and piping will be checked.
(® An indoor heat exchanger thermistor is used for super cooling control.
An actual super cooling must be calculated from an indoor liquid pipe temperature and a heat exchanger temperature. The
indoor heat exchanger thermistor controls the motorized valve opening to get a target super cooling.
@ An indoor heat exchanger thermistor is used for heating isothermal control of heat exchanger.
When heating: if the difference in temperature of each room is greater than 8°C, the motorized valve of the room whose
temperature is the higher is opened.
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(2) Cooling only model

Outdoor heat exchanger thermistor (DCB)

(D An outdoor heat exchanger thermistor is used for controlling a target discharge
temperature.
Set a target discharge temperature depending on an outdoor and indoor heat
exchanger temperature.
Control the motorized valve opening so that the target discharge temperature
can be obtained.

(@ When cooling: an outdoor heat exchanger thermistor is used for detecting an
disconnected discharge thermistor.
When the temperature of the discharge piping is lower than the temperature of
outdoor heat exchanger, a disconnected discharge thermistor can be detected.

@ Expansion valve

EVa
EVe

EVc
®EVD

®Compressor

Discharge pipe thermistor (DOT) Gas pipe thermistor (DGN)
(D Discharge pipe thermistor is used to control a discharge pipe. (D When cooling: a gas pipe
If the temperature of discharge pipe (used in place of the inner thermistor is used for gas pipe
temperature of the compressor) rises abnormally, the operating isothermal control.
frequency drops or the operation must be halted. Control motorized valve opening
(@ A discharge pipe thermistor is used for detecting an disconnected so that a gas pipe temperature in
discharge thermistor. each room becomes equal.

Indoor heat exchanger thermistor (DCN)

(D An indoor heat exchanger thermistor is used for controlling target discharge pipe temperature.
Set a target discharge pipe temperature according to the outdoor and indoor heat exchanger temperature.
Control the motorized valve opening so that the target discharge pipe temperature can be obtained.

@ An indoor heat exchanger thermistor is used to prevent freezing.
During the cooling operation, if the temperature drops abnormally, the operating frequency becomes lower, then the operation
must be halted.

@ An indoor heat exchanger thermistor is used for anti-icing control.
During the cooling operation, if the heat exchanger temperature in the room where operation is halted becomes — 1°C, or if the
room temperature — heat exchanger in the room where operation is halted becomes =10°C, it is assumed as icing.

@ An indoor heat exchanger thermistor is used for detecting incorrect wiring.
During the operation of checking incorrect wiring, refrigerant is passed in order from the port A to detect a heat exchanger
temperature, and then wiring and piping will be checked.
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5. Control Specification

5-1. Details of Functions
(1) Mode component
[Outline}
There are two modes; the mode selected in user's place
{normal air conditioning mode) and forced operation mode for
installation and providing service.
[Detail]
1) Air conditioner's control mode
(D For heat pump model
There are following modes; stop, cooling (includes drying),
heating (include defrosting).

[Air conditioner control model

Forced operating mode |

+— Forced cooling
— Forced heating

t— Check incorrect wiring

Normal operating mode

— Cooling
— Heating

— Defrosting

L Stop mode (except for cooling/heating modes by indoor command)
Preheat operation
During C (capacitor) is discharging
Stop

@ For cooling only model
There are following models; stop and cooling {including

drying).

Air conditioner control mode‘

Forced operating mode |

— Forced cooling

'— Check incorrect wiring

Normal operating mode J

I— Cooling

— Stop mode (except for cooling modes by indoor command}
Preheat operation
During C (capacitor) is discharging
Stop

Note: Unless specified otherwise, an indoor dry operation command
must be regarded as cooling operation. An indoor fan operation
command cannot be made in a multiple indoor unit. (A forced
fan command to the indoor from the outside must be made
during forced operation.)

2) Determine operating mode

Judge the operating mode command set by each room in

accordance with the instructing procedure, and determine the

operating mode of the system.

The following procedure will be taken as the modes conflict

with each other.

*1. The system will follow the mode determined first. (First-
push, first-set)

*2. For the rooms set with different mode, select stand-by
mode. (Operation lamp flashes)

(2) Frequency control

[Outline]

Frequency that corresponds to each room's capacity will be

determined according to the difference in the temperature of

each room and the temperature that is set by the remote
controller.

The function is explained as follows.

1. How to determine frequency.

2. Frequency command from an indoor unit. (The difference
between a room temperature and the temperature set by
the remote controller.)

3. Frequency command from an indoor unit. {The ranked
capacity of the operating room).

4. Frequency initial setting.

5. Pl control.

Frequency changes by Pl control < repeats when frequency becomes lower

Command frequency 2 repeats when frequency becomes lower

Each drooping function
Input current control, etc.

Each upper limit function
Compressor protection function

Skip control .tv

Each lower limit function
Four-way valve operating compensation, etc. {*}

*; only for heat pump model

Initial frequency
Pl control
Defrost control {*)

[Detail]
1) How to determine frequency
The compressor's frequency will finally be determined by
taking the following steps.
For heat pump model
(D Determine command frequency
® Command frequency will be determined in the following
order of priority.
@ Limiting frequency by drooping function
Input current, discharge pipes, low Hz high pressure
limit, peak cutting, freeze prevention
@ Limiting defrost control time
) Forced cooling/heating
@ JIS function
® Indoor frequency command
@ Determine upper limit frequency
® Set a minimum value as an upper limit frequency among
the frequency upper limits of the following functions:
Compressor protection, input current, discharge pipes,
Low Hz high pressure, peak cutting, freeze prevention,
defrost, when starting SCR
3 Determine lower limit frequency
® Set a maximum value as an lower limit frequency
among the frequency lower limits of the following
functions:
Four-way valve operating compensation, moisture
prevention 1, when starting SCR, optimum V/F lock
detection.
® Determine prohibited frequency
® There is a certain prohibited frequency such as a power
supply frequency.



For cooling only model
(D Determine command frequency
® Command frequency will be determined in the following
order of priority.
(D Limiting frequency by drooping function
Input current, discharge pipes, freeze prevention
@ JIS function
® Indoor frequency command
(@ Determine upper limit frequency
® Set a minimum value as an upper limit frequency among
the frequency upper limits of the following functions:
Compressor protection, input current, discharge pipes,
freeze prevention, when starting SCR
(® Determine lower limit frequency
® Set a maximum value as an lower limit frequency among
the frequency lower limits of the following functions:
Moisture prevention 1, when starting SCR, optimum V/F
lock detection.
@ Determine prohibited frequency
® There is a certain prohibited frequency such as a power
supply frequency.

2) Indoor frequency command (AD signal)

The difference between a room temperature and the
temperature set by the remote controller will be taken as the
"AD signal” and is used for frequency command.

Temperature | AD | Temperature | AD |Temperature | AD [ Temperature | AD
difference | signal | difference |signal | difference |signal | difference | signal
0 *Th OFF 2.0 4 4.0 8 6.0 C
0.5 1 2.5 5 4.5 9 6.5 D
1.0 2 3.0 6 5.0 A 7.0 E
1.5 3 3.5 7 5.5 B 7.5 F

*Th OFF = Thermostat OFF
3) Indoor unit capacity (S value)
The capacity of the indoor unitis a "S" value and is used for
frequency command.

Capacity | S value | Capacity | S value
2.5 kW 5 5.0 kW 10
3.5 kw 7 6.0 kW 12

4) Frequency initial setting

® Qutline

When starting the compressor, or when conditions are varied
due to the change of the operating room, the frequency must
be initialized according to the total of a maximum AD value of
each room and a total value of S (£S) of the operating room
(the room in which the thermos is set to ON).

5) Pl control (determine frequency up/down by AD signal)
@ P control
® Qutline
Calcuiate a total of the AD value in each sampling time
(20 seconds), and adjust the frequency according to its
difference from the frequency previously calculated.
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@ | control
e QOutline
If the operating frequency is not change more than a
certain fixed time, adjust the frequency up and down
according to the 3AD value, obtaining the fixed SAD
value.
When the SAD value is small...lower the frequency.
When the 3AD value is large...increase the frequency.
(3 Limit of frequency variation width
® QOutline
When the difference between input current and input
current drooping value is less than 1.5 A, the frequency
increase width must be limited.
@ Frequency management when other controls are
functioning
¢ When each frequency is drooping;
If AF=0, carry out no frequency management, and carry
out frequency management if AF < 0.
® For limiting lower limit
if AF < 0, carry out no frequency management, and carry
out frequency management if AF=0.
® Upper and lower limit of frequency by Pl control {includes
when operating with low noise)
When low noise commands come from the indoor unit
more than one room, the upper limit frequency must be
lowered than the usual setting.

(3) Preheating operation

[Outline]

Operate the inverter in the open phase operation with the

conditions including the preheating command (only for heat

pump model) from the indoor, the outside temperature and

discharge pipe temperature.

[Detaill

1) Preheating ON condition

® When outside temperature is below —5°C and discharge
pipe temperature is below —5°C, inverter in open phase
operation starts.

2) OFF condition

® When outside temperature is higher than —3°C or discharge
pipe temperature is higher than —3°C, inverter in open
phase operation stops.

(4) Four-way valve switching (only for heat
pump model)

[Outline]

During the cooling and defrosting operation current must be

conducted and during heating current must not be conducted.

In order to eliminate the switching sound (as the four-way

valve coil switches from ON to OFF) when the cooling is

stopped, the delay switch of the four way valve must be

carried out after the operation stopped.

[Detail]

The OFF delay of four-way valve

Energize the coil for 150 sec after unit operation is stopped.



(5) Four-way valve operation compensation
(Only for heat pump model)

[Outline]

At the beginning of the operation as the four-way valve is
switched, acquire the differential pressure required for
activating the four-way valve by having output the operating
frequency, which is more than a certain fixed frequency, for a
certain fixed time .

[Detail]
1) Staring conditions
(@ When starting compressor for cooling.
(@ When starting compressor for heating, which is previous
used for cooling.
(® When starting compressor for rushing defrosting or
resetting.
@ When starting compressor for the first time after the
reset with the power is ON.
Set the lower limit frequency to 55 Hz for 70 seconds
with the OR conditions with (D through @ above.

(6) 3 minutes stand-by

[Outline]

Prohibit to turn ON the compressor for 3 minutes after turning
it off.

(Except when defrosting. (only for heat pump model).)

(7) Compressor protection function

[Outline]

When turning the compressor from OFF to ON, the upper limit
of frequency must be set as follows. (The function must not be
used when defrosting {(only for heat pump model).)

Frequency
FCG3 /
Fca2 yd ?
Fca1 | :
g , 1
[ | J
120 min TCG1sec | TCG2sec | TCG 3 sec Time
T T

(8) Discharge pipe control
[Outline]
The compressor's inner temperature with the discharge pipe
temperature is substituted, and the upper limit of operating
frequency is set as the discharge pipe temperature surpasses
the fixed temperature so that the temperature rise inside the
compressor can be prevented.
[Detail]
1) Divide the zone

Divide the zone as follows.

125%C 4 Stopzone '\
116°C Drooping zone
114%C
Reset \ Unchanged
zone zone 110°C

Limit canceling
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2) Management within the zone

Zone Control contents
Stop |When the temperature reaches the stop zone, stop
zone |the compressor and correct abnormality.
Drooping | Start the timer and make the frequency drooping at
zone |specified rate.
Unchanged Keep the frequency upper limit .
zone
Reset Lo
zone | Cancel the frequency limit.

(9) Input current control

[Outline]

Detect an input current by the CT during the compressor is
running, and set the frequency upper limit from such input
current.

In case of heat pump model, this control is the upper limit
control function which takes priority of the lower limit of four-
way valve activating compensation.

[Detaill

The frequency control will be made within the following
zones.

A After 2.5 seconds
2 Hz drooping ——P
1.0 second after -

rushed on
11 /v Stop zone

Input current .
1 2 droopin Drooping zone
Unchanged
13 \ \zone 9

Reset zone *

Compressor stops

When a “stop current” continues for 2.5 seconds after rushing
on the stop zone, the compressor operation stops.

If a "drooping current” is continues for 1.0 second after
rushing on the drooping zone, the frequency will be 2 Hz
drooping.

Repeating the above drooping continues until the current
rushes on the zone without change.

In the unchanged zone, the frequency limit will be remained.
In the reset zone, the frequency limit will be canceled.

Limitation of current drooping and stop value according to
the outside temperature
@ In case the operation mode is cooling
® The current droops when outside temperature becomes
higher than 40°C.
@ In case the operation mode is heating (only for heat pump
model)
® The current droops when outside temperature becomes
higher than 21°C.



(10) Control to prevent freezing during
cooling operation

[Outlinel

During cooling operation, the signals being sent from the

indoor unit allow the operating frequency limitation and

outdoor fan control and then prevent freezing of the indoor

heat exchanger. (The signal from the indoor unit must be

divided into the zones as the followings.

[Detail]

1) Conditions for start controlling

Judge the controlling start with the indoor heat exchanger

temperature after 10 min from operation start and after 2 sec

from changing number of operation room.

2) Control in each zone

Heat exchanger
thermistor temperature ! Reset zone

A \ / Up zone
B \ / Unchanged zone

c \\_/ Drooping zone

D Stop zone

(11) Heating peak-cut control (only for heat
pump model)

[Outline]

During heating operation, the signals being sent form the

indoor unit aliow the operating frequency limitation and

outdoor fan control and prevent abnormal high pressure. (The

signal from the indoor unit must be divided as follows.)

[Detail]

1) Conditions for start controlling

Judge the controlling start with the indoor heat exchanger
temperature after 2 min from operation start and after 30 sec
from changing number of operation room.

2) Control in each zone

The maximum value of heat exchange intermediate
temperature of each indoor unit controls the following
(excluding stopped rooms).

, Stop zone

/A Drooping zone

/ \ Unchanged zone

Up zone
Heat exchanger i
thermistor Reset zone
temperature

(12) Fan control

[Outline]

Fan control must be carried out according to the following

priority.

(D Fan ON control for electric component cooling fan

(@ Fan OFF control when defrosting

@ Fan OFF delay when stopped

@ Tap fixing during JIS mode

(® ON/OFF control when cooling operation

(® Fan control when the number of heating rooms decreases

@ Tap control when drooping function is working

Tap fixing when forced operation

® Tap control in low noise mode

Fan control during heating operation
{®, ®, ®, @ and @0 functions are only for heat pump
model.)

1) Fan OFF control when stopped

® Fan OFF delay for 50 seconds must be made when the
compressor is stopped.

2) ON/OFF control when cooling operation is stopped
When the outside temperature is below 8°C, the
compressor must be stopped as the fan becomes OFF.

3) Fan control when the number of heating room decreases
(only for heat pump model)
When the out side temperature is more than 10°C, the fan
must be turned OFF for 30 seconds.

4) Tap control in low noise mode

(@ When cooling
When the outside temperature is less than 37°C, the fan tap
must be set to L.

@ When heating operation
When the outside temperature is less than 4°C, the fan tap
must be turned to L (only for heat pump model).

(13) Moisture protection function 1
[Outline]
By limiting the lower operating frequency when the outside
temperature is low, suction dryness for the compressor is
obtained.
[Detail]
In Heating Operation
1) Starting condition of function
® When the outside temperature is below 6.5°C, the lower
limit frequency is set.
2) Canceling function
® When the outside temperature is above 7.5°C, the lower
limit frequency is canceled.
In Cooling Operation
1) Starting condition of function
® When the outside temperature is below 19°C, the lower
limit frequency is set.
2) Canceling function
® When the outside temperature is above 20°C, the lower
limit frequency is canceled.
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(14) Moisture protection function 2

[Outline]

In order to obtain the dependability of the compressor, the

compressor must be stopped according to the conditions of

the temperature of the outside air and outdoor heat

exchanger.

[Detail]

<Heat Pump Model>

1) Stop operation depending on the temperature of the
outside air and the outdoor heat exchanger.

e After continuous 15 minutes passed at the outdoor heat
exchanger temperature of below 18°C, compressor
operation turns OFF, under the conditions that the
system is in cooling operation and outside temperature
is below 8°C.

2) Operation stop depending on the outside temperature

® Compressor operation turns OFF under the conditions
that the system is in cooling operation and outside
temperature is below 0°C.

<Cooling Only Model>
1) Operation stops depending on the outside temperature.

e Compressor operation turns OFF under the condition

that outside temperature is below 10°C.

27

Compressor ON

4-way vaive ON

(15) Defrost control (only for heat pump
model)

[Outline]

When defrosting is carried out by the cooling cycle {reverse

cycle), the defrosting time or outdoor heat exchanger

temperature must be more than its fixed value when finishing.

[Detail]
1) Judge rush on to defrost
e The rush-on judgment must be made with the outside
temperature and heat exchanger temperature, under the
conditions that the system is in heating operation, 6
minutes after the compressor is started and more than
47 minutes has passed since the start of the operation or
ending the defrosting.
2) Conditions for canceling the defrosting mode
e The judgment must be made with heat exchanger
temperature. (4°C~12°C)

65Hz
48Hz
Pl control

47 minutes OHz 120 seconds

—— l ] -

300 seconds 60 secondq 7 minutes
+-»60 seconds ¢ » L i
6 minutes
1 Start Completior
Preparation 0
signal —
»—«—5 seconds

Defrosting (1) I
signal

ofFF ]

OFF
|5 seconds 5 seconds ->~‘<—
Fan ON |

OFFl—l [
Solenoid ON ‘ 1
valve OFF ' 1 ] I
Operating room [450pps[350pps |450pps Ilnitial opening
Motorized valve
opening |
Operation Initial opening

stopped room I VI
Motorized 140pps

valve opening

—




(16) Low Hz high pressure limit (only for heat
pump model)

[Outline]

Set the upper limit of high pressure in a low Hz zone. Set the

upper limit of the indoor heat exchanger temperature by its

operating frequency of Hz. Separate into three zones, reset

zone, unchanged zone and drooping zone and the frequency

contro! must be carried out in such zones.

[Detail]

Separate into zones

Stop
DcH -
Highest heat \ Drooping zone
exchanger DcH-1de g
temperature Reset zone Unchanged
among the zone cH-4d e g

operating rooms

(17) Electronic expansion valve control

[Outline]
The following items are included in the motorized valve
control.
1) Motorized valve is fully closed
(D Motorized valve is fully closed when turning on the
power.
@ Pressure equalizing control
2) Room distribution control
M Gas pipe isothermal control
@ SC control (only for heat pump model)
@ Indoor heat exchanger isothermal control (only for heat
pump model)
3) Open control
(D Motorized valve control when starting operation
@ Contro! when frequency changed
(3® Control for defrosting {only for heat pump model)
@ Oil recover control
(® Control when a discharge pipe temperature is
abnormally high
(® Control when the discharge pipe thermistor is
disconnected
@ Control for indoor unit freeze prevention
4) Feedback control
(D Discharge pipe temperature control
@ JIS operation
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The followings are the examples of control which function in each mode by the motorized valve control.

o
£
il 5| |z
5 |col|S8 E
3| 5 S |§E 8
©° T - |€ & ° o c
= o & |8 |= g )
s | E| s |S8|E2 EE
° el 2 EE|Eg| 2| ¢
g S 2 |gg|g2 € 1
s | gl = |858l58] 8] &
E_8| g |°s|g>| = | §
Operation pattern 2 |o£ ) 3 |o elss5| ¢ o
R <« = o — —_ [Tt (o] -
O: function S les| £ |82|32) 8 5
X: not function 2 |CE| S |S8|8%F| = 3
| When power is turned ON | o e} o los|xE| & £
| Fully closed when power is turned ON I X x X X X x X
A
Cooling, 1 room operation
| | L Open control when starting I X X X O X O O
l (Control of target discharge pipe temperature) | X X O O X O O
Y
Cooling, 2 rooms operation
to ] Control when the operating room is changed | X X X O X O @)
Cooling, 4 rooms operation
| (Control of target discharge pipe temperature) | O X O O X O O
| i |
Determine JIS
} JIS mode o | x |o|o | x| x|o
(
[ Stop I
l Pressure equalizing control } X X X X X X X
| " |
Heating, 1 room operation
(only for heat | Open control when starting I X X X ®) o X X
pump model)
| (Control of target discharge pipe temperature) | X O O O O X X
y
Heating, 2 rooms operation
to | Control when the operating room is changed | X X X O O X X
Heating, 4 rooms operation
(only for heat - -
pun}lp model) | {Control of target discharge pipe temperature) | X O O O O x X
’ (Defrost control FD=1) ) X X X X X X X
Y {only for heat pump model)
| Stop l
[ Pressure equalizing control l X X X X X X X
Y [
| Heating operation
{only for heat | Open control when starting l X X X O O X X
¥ pump model)
Control of discharge pipe .
thermistor disconnection Continue x & X X & x x
| Pressure equalizing control X X X X X X X

Stop [
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(18) Electronic expansion valve is fully closed
(when power is turned on)

[Outline]

Initialize the electronic expansion valve when turning on the
power, set the opening position and develop pressure
equalizing.

(19) Electronic expansion valve is fully closed
(pressure equalization control)

[Outline]
When the compressor is stopped, open and close the
electronic expansion valve and develop pressure equalization.

(20) Opening limit of electronic expansion
valve

[Outline]
Limit a maximum and minimum opening of the electronic
expansion valve in the operating room.

[Detail]

® A maximum electronic expansion valve opening in the
operating room: 450 pulses

® A minimum electronic expansion valve opening in the
operating room: 75 pulses

The electronic expansion valve is fully closed in the room

where cooling is stopped and is opened with fixed opening

during defrosting.

(21) Control when starting/changing
operating room

[Outline]

Control the electronic expansion valve opening when the
system is starting or the operating room is changed, and
prevent the system to be excessively super heated or
moistened.

(22) Control when discharge pipe
temperature is abnormally high

[Outline]

When the compressor is operating, if the discharge pipe
temperature exceeds a certain value, open the electronic
expansion valve and remove the refrigerant to the low
pressure side and lower discharge temperature.

(23) Oil recovery function

[Outline]

The electronic expansion valve opening in the cooling stopped
room must be set as to open for a certain time at a specified
interval so that the oil in the cooling stopped room may not be
accumulated.

[Detail]

e During cooling operation, every 1 hour continuous
operation, the electronic expansion valves in the operation
stopped room must be opened by 80 pulses for specified
time.

(24) Gas pipe isothermal control during
cooling

[Outline]

When the units are operating in multiple rooms, detect the gas

piping temperature and correct the electronic expansion valve

opening so that the temperature of the gas pipe in each room

becomes identical.
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When the gas pipe temperature > the average gas pipe
temperature, — open the electronic expansion valve in that
room

When the gas pipe temperature < the average gas pipe
temperature, — close the electronic expansion valve in that
room

(25) Heat exchanger isothermal control for
heating (only for heat pump model)

[Outline]

Detect the indoor heat exchanger temperature and compare it
with the highest temperature room and each room. If the
difference is greater than the specified value, open the
electronic expansion valve in the room with the higher
temperature.

[Detail]

1) Start functioning basic conditions

After finishing the starting control (for 30 seconds after the
beginning of the operation), control the all electronic
expansion valves in operating and stopped rooms.

2) Adjustment of electronic expansion valve opening
Detect each indoor heat exchanger temperature and adjust
relevant electronic expansion value so that the temperature
difference from the maximum value becomes constant.

(26) Target discharge pipe temperature
control

[Outline]

Obtain the target discharge pipe temperature from the indoor
and outdoor heat exchange temperature, and adjust the
electronic expansion valve opening so that the actual
discharge pipe temperature become close to that temperature.
(Indirect SH control using the discharge pipe temperature)

Set the target discharge pipe
temperature as to become an aiming
SH.

Regard that the inclination cannot be
changed due to the operating
condition.

Determine an amount of the electronic expansion valve
compensation and drive it according to the deflection of the
target discharge temperature and actual discharge
temperature, and the discharge temperature variation by the
hour.

(27) SC control (only for heat pump model)
[Outline]

Detect the temperature of liquid pipe and heat exchanger of
the rooms and compensate the electronic expansion valve
opening so that the SC of each room becomes the target SC.
When the actual SC is >target SC, open the electronic
expansion valve of the room.

When the actual SC is <target SC, close the electronic
expansion valve of the room.

[Detail]

1) Start functioning conditions

After finishing the open control (660 seconds after the
beginning of the operation), control all the electronic
expansion valve in the operating room and operation stopped
room.

2) Determine electronic expansion valve opening

Adjust the motorized valve so that the temperature difference
between the maximum heat exchanger temperature of
connected room and the temperature of liquid pipe thermistor
becomes constant.



(28) Control when the discharge pipe
thermistor is disconnected

[Outline]

Detect a disconnected discharge pipe thermistor by comparing
the discharge pipe temperature with the condensation
temperature. If any is disconnected, open the electronic
expansion valve according to the outside temperature and the
operating frequency and operate for a specified time, and then
stop.

After 3 minutes of waiting, restart the unit and check if any is
disconnected. If any is disconnected stop the system after
operating for a specified time. If the disconnection is detected
5 times in succession, then the system will be down.

[Detail]
1) Detect disconnection
If a 630-second timer for open control becomes over, and a 9-
minute timer for the compressor operation continuation is not
counting time, the following adjustment must be made.
(D When the operation mode is cooling
When the discharge pipe temperature is lower than the
outdoor heat exchanger temperature, the discharge pipe
thermistor disconnection must be ascertained.
(@ When the operation mode is heating (only for heat pump
model)
When the discharge pipe temperature is lower than the
max temperature of operating room heat exchanger, the
discharge pipe thermistor disconnection must be
ascertained.
2) Adjustment when the thermistor is disconnected
¢ When compressor stop repeats specified time, the
system should be down.

(29) Control when frequency is changed
[Outline]

When the target pipe temperature control is active, if the
target frequency is changed for a specified value in a certain
time period, cancel the target discharge pipe temperature
control and change the opening of the target electronic
expansion valve according to the change.

(30) Sensor malfunction detection
[Outline]
Sensor malfunction may occur either in the thermistor or
current transformer (CT) system.
1) Relating to thermistor malfunction
(D Outdoor heat exchanger thermistor
(2 Discharge pipe thermistor
® Fin thermistor
@ Gas pipe thermistor
(® The ambient thermistor
2) Relating to CT malfunction
When the output frequency is more than 55 Hz and the input
current is less than 1.25A, carry out abnormal adjustment.
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(31) Detection of over load and over current

[Outline]

In order to protect the inverter, detect an excessive output

current, and for protecting compressor, monitor the OL

operation.

[Detail]

If an interruption occurs on the input interrupter port of the

microcomputer, the inverter must be stopped. Check the

causes of the abnormality.

1) When the discharge temperature (IT detection section) is
not abnormal (125°C), it must be recognized that there is an
excessive output current and turn off the compressor.

2) When the discharge temperature (IT detection section) is
abnormal (less than 125°C}, it must be recognized that OL
operation is operated and turn off the compressor.

(32) Insufficient gas control

[Outline]

If an input current is below the specified vaiue in which the
frequency is higher than the specified frequency, it must be
regarded as gas insufficient.

In addition to such conventional function, if the discharge
temperature is higher than the target discharge pipe
temperature, and more than the specified temperature, and
the electronic expansion valve opening is remained more than
the specified time, it is considered as an insufficient gas.

AG1 x output frequency Hz + BG 1
Insufficient gas zone

Input current

55 Hz
With the conventional function, an input current is weak
comparing with that in the normal operation when gas is
insufficient, and gas insufficiency is detected by checking an

Frequency

input current.

/Gas insufficient
zone

| 1
When operating with insufficient gas, although the rise of
discharge pipe temperature is great and the electronic
expansion valve is open, it is recognized as an insufficient gas
if the discharge pipe temperature is higher than the target
discharge pipe temperature.
[Detail]
1) Judgment by input current
® When an output frequency is exceeds 55 Hz and the
input current is less than specified value, the adjustment
is made for insufficient gas.
2) Judgment by discharge pipe temperature
® When discharge pipe temperature is 20°C higher than
target value and the electronic expansion value opening
is 450 plus (max.), the adjustment is made for
insufficient gas.



(33) Preventing indoor freezing

[Outline]

During cooling, if the heat exchanger temperature in the
operation stopped room becomes below the specified
temperature for the specified time, open the electronic
expansion valve in the operation stopped room as specified,
and carry out the fully closed operation. After this, if freezing
abnormality occurs more than specified time, the system shall
be down as the system abnormality.

(34)Detection of optimum V/F lock

[Outline]
Because there is not much difference in the input current when
locked in the low Hz operation and when loading lightly, an
incorrect detection may occur in the conventional lock
detection with the input current control. With this control,
variation of the input current in the unit hour is detected, and if
the current is higher than specified, adjust the lower limit
frequency to be higher at which OCP can activate, then the
lock detection can be made with that OCP.
( OCP : Over Current Protect )

VF : Output Voltage/Frequency

(35) Detection of SCR (Scroll compressor)
starting malfunction

[Outline]

When the compressor is starting, in order to prevent the OCP

operation, which is compressing the refrigerant oil, the

refrigerant oil can be extracted by operation at low Hz for the

specified time.

(OCP : Over Current Protection)

(36) Forced operation mode

[Outline]

Forced operating mode includes functions such as; forced
cooling, forced heating, incorrect wiring, incorrect piping
check.

Operating mode must be selected by operating the forced
operation switch.

[Detail]

1) Forced cooling, forced heating (only for heat pump model}

Iltem Forced cooling Forced heating
Forced (D The indoor unit is not (M The indoor unit is
operation abnormal, but the not abnormal. The
allowing indoor unit which is not indoor unit which is
conditions in the freezing not in the peak-cut

prohibiting zone is prohibited zone is
present in more than 1 present in more
room. than 1 room.

@ The outdoor unit is not
abnormal and not in the -
3-minute stand-by
mode.

(3 The operating mode of
the outdoor unit is the «
stop mode.

@ The slide selection @ The slide selection
switch of the forced switch of the forced
operation is the cooling operation is the
mode. heating mode.

The forced operation

The forced operation is is allowed when the

allowed when the above above"and"conditions

"and" conditions are met. |are met.

Starting/ If the forced operation
adjustment switch is prt-as-sed as the —
above conditions are met.
(D Determie | ® 1 room operation, with
operating the room that can
room enable operation and its
NO is the smallest (A>B s
>C>D). Other rooms
operation must be
stopped.
(@ Commad | ® JT45: 45 Hz ® JT45: 35 Hz
frequency
(3Motorized Depending on the -
valve capacity of the
opening operating indoor unit.
@ OQutdoor Compressor is in -
unit operation
adjustment
® Indoor e Transmit the command
unit of forced draft to the h
adjustment indoor unit.
End (@ When the forced
operation switch is <
pressed again.

(@ The operation is to end
automatically after 30 <
min.

Others The protect functions are

prior to all others in the -

forced operation.
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2) Checking incorrect wiring/piping (in case of that two rooms

connected system)
® Outline of function
When the electronic expansion valve is opened during
cooling operation, the temperature of the heat
exchanger connected may drop. Utilize this phenomena
to open the electronic expansion valve one after the
other from the A port and carry out each judgment.
1. Allowable conditions
(@ The indoor units in all rooms are not abnormal, and
not in the freezing prohibiting zone or peak-cut
prohibiting zone.
(@ The outdoor unit is not abnormal.
® Not in a 3-minute stand-by.
® The outdoor unit operating mode is in the stop mode.
(® The ambient temperature is 2°C or more.
The function is allowable when the "and" conditions
in the above (1) through (5) are met.
2. Starting/adjustment
In the above conditions, the function will start when the
incorrect wiring/piping check switch is pressed.
3. Judgment
Open the electronic expansion valves of each room in

order, and make judgments on the valves by utilizing the

phenomena that the temperature of the heat exchanger

intermediate thermistor becomes lower.

If the wiring and piping is correct;

e If the electronic expansion valve on the port A is
open, the heat exchange thermistor temperature in
Room A will drop. Same goes with port B and C.

e If there is any incorrect wiring or piping, the heat
exchanger thermistor temperature of the rooms
except for Room A will drop when the port A
electronic expansion valve is opened. The same goes
with port B and C.

According to the above, for the electronic expansion

valve opening signal {wiring), as the temperature

detection (piping) of heat exchanger thermistor is
compared, if the temperature does not drop, the indoor
unit whose temperature has dropped will be
automatically corrected.

4. End

@ If the above judgments are made, end the procedure
as turning off the compressor.

(@ End the procedure when the check switch is pressed
again during the checking.

(® 1. End the procedure when the “and" conditions in @
through ® are not met.

® End the procedure when signal transmission to the
operating room becomes abnormal. {This cannot be
checked.)

5. Indication
The followings are displayed on the service monitor.

LED 1123 4 Judgment
Indication | flashing in order | Lights off | Completed auto-correction
contents | All flash Flash Auto-correction unable

Auto-correction...LED 1 through 3 flash in order (LED 4: lights off)
Auto-correction unable...LED 1 through 4 flash at the same time

33

(37) JIS function

[Outline]

When the JIS mode is determined, the operating frequency,
target discharge pipe temperature,and target SC must be
fixed.

[Detail]

Starting condition of control

@ 38=35JIS

@ Indoor/outdoor air temperature are the JIS standard
conditions.
Cooling : Indoor 27+1°C, Outdoor 35£1°C
Heating : Indoor 20+1°C, Outdoor 7+1°C (only for heat
pump model)

® Indoor fan: High
Set the room temperature: cooling-lowest limit
heating-highest limit (only for heat pump model)

@ All the operating rooms must satisfy the conditions in @

and (3.



5-2. Additional Function
(38) Connection pipe condensation

preventing function
This control function maintains the temperature of outdoor
unit gas pipe thermistor (GDN) at 8°C or higher during cooling
operation.

(39) Priority room setting

Electronic expansion valves are controlled to provide the unit
designated as the priority room with the capacity of other
room units.

{Distribution of capacity: Priority room unit --- AD Max., other
room units --- AD-a)

e Setting method
Turn off the circuit breaker before changing the setting.
Only one room can be set as the priority room.

® Control start conditions
Priority room setting is made.
AND
“Powerful” signal from the priority room unit is received.

(Note)
The operation mode of the priority room unit has precedence.

® Cancellation of control
The control function is canceled when the “Powerful”
operation mode is switched off.

(40) “Powerful” operation mode

Compressor operating frequency is increased to P1 Max.
(Max. Hz of operating room unit = S} and outdoor unit airflow
rate is increased.

(41) Voltage detection function

Power supply voltage is detected each time equipment
operation starts.

* Used for V/F control adjustment

(42) Fixed cooling/heating mode
(Heat-pump units only)
Use the S100 connector to set the unit to only cool or heat.
Setting to only cool (C): Short-circuit pins 1 and 3 of the
connector <S100>.
Setting to only heat (H): short-circuit pins 3 and 5 of the
connector <S100>.
The following specifications apply to the connector housing
and pins.

JST products Housing: VHR-5N

Pin: SVH-21T-11

Note that forced operation is also possible in COOU/HEAT

mode.
COOL mode (C)

HEAT mode (C)

6 &34

5<C>3<H>1
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6. System Configuration

Operation Instructions

After the installation and test operation of the room airconditioner have been completed, it should be operated and handled as
described below. Every user would like to know the correct method of operation of the room airconditioner, to check if it is capable
of cooling (or heating} well, and to know a clever method of using it.

In order to meet this expectation of the users, giving sufficient explanations taking enough time can be said to reduce about 80% of
the requests for servicing. However good the installation work is and however good the functions are, the customer may blame
either the room airconditioner or its installation work because of improper handling. The installation work and handing over of the
unit can only be considered to have been completed when its handling has been explained to the user without using technical terms

but giving full knowledge of the equipment.

<FTK25~60H, FTX25~60H Series>
(1) Names of Parts

Air purifying filter

Air purifying filters are
attached to the inside
of the air filters.

m Front grille

| {(Grille tab)

= e e A \= Diffuser

Indicator lamps ~
Operation lamp (green))
(Air outlet )
(Louvre (vertical bladesD

The |
e louvre is inside of the air (See page 42 “Timer

outlet. age
(See page 41*“Adjusting the Operation”.)

Air Flow Direction”.)

Cleaning lamp (red)

(Flap (horizontal blade) ) Lights up when the air
Py filters need cleaning.
(See page 41 “Adjusting the (See page 43 “Care and
Air Flow Direction”.) \_ Cleaning”.) )

Opening the front grille

How to open the front grille: (See page 43 “Care and Cleaning”.)

/\ CAUTION

Before opening the front grille, be sure to stop the
operation and turn the breaker OFF. If the power is on,
the fan may rotate inside and may cause injury.

(—( Control panel - —\

CLEANING
LAMP
RESET

+ Push this button to
turn the CLEANING
lamp off.

Room temperature sensor:)
* senses the air temperature around the unit.

Receiver:

e Push this button once to start operation. Push once

again to stop it. * receives signals from the remote
¢ This button is useful when the remote controller is controller.
missing. ¢ When the unit receives a signal,

*The operation mode refers to the following table. you will hear a short beep.

Mode | Temperature setting | Air flow rate
FTK | COOL 22°C AUTO
FTX | AUTO 25°C AUTO
¢ In the case of multi system operation, there are

times when the unit does not activate with this
button. (See page 39.)
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Outdoor unit

(Back and side) T]

Refrigerant piping and
inter-unit cable

Earth terminal

It is inside of this part.

Appearance of the outdoor unit may differ
with some models.

Remote controller

<FTK25H, 35H FTX25H, 35H>

@) —

displays the current
settings.

(In this illustration,
each section is shown
with all its displays
ON for the purpose of
explanation. Some
models may not show

ON/OFF button

Press it once to start operation.
To stop it, press it once again.

TEMPERATURE/TIME adjustment buttons )
change the temperature or time setting.

| CLOCK button

(See page 38 "Preparation Before Operation
- Setting the Clock)

T~—CTIMER CANCEL button)

cancels the timer setting.

I ~—(FAN setting button )

selects the air flow rate setting.

[™—C(SWING button)

(See page 41 "Adjusting the Air Flow Direction")

c
all its indications.) AvPM @-0O | [OFF TIMER| @ || |
880 el
( OFF TIMER button ) T T ON TIMER GANGEL
BhE | ) O
~ DR i
(ONTIMER button ) T om
(See page 42 "Timer Operation") TR @
\ f_A.1 @ MODE
(MODE selector button ) #" @ f— )
selects the operation mode. N & SWING
_____________ ~ =
t <FTK> <FTX> 1 P IUERL
. [¢%):PRY {A}:AUTO | s (o) N
1 A :cool [¢8:DRY
1 . . ]
| B FAN %t.COOL !
1 i8: :HEAT
N\ ’

<FTK50H, 60H FTX50H, 60H>

(POWERFULL button)
(See page 9 "POWERFUL Operation”)

MODE

J

& SWING &%

\

{ SWING button )

(See page 41 "Adjusting the Air
Flow Direction")
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(2) Preparation Before Operation

Remote controller

H Setting the batteries

Position (—B and
correctly!

Address switch

1 Press % with a finger and slide the
back cover to take it off.

2 Set two alkaline dry batteries (LR03).

Set the back cover as before.

® This will cause the figures on the display to flash. Set
the clock at this point.

® The address switch is used when two indoor units are to
be installed in a single room.

® |f there is only one indoor unit in the room, it must be set
to “1”.

® To install two units in a single room, consult the shop
where you bought the air conditioner.

~—ATTENTION 7
About batteries

® Always replace two batteries at the same time. Replace
them with new ones of an identical type.

@ Do not use manganese dry batteries since their use may
cause a malfunction.

@ If you are not going to use the air conditioner for a long
period, take out all the batteries.

® Batteries should last for about a year under normal
conditions. When you find the displays unclear and
signal communication often failing, replace them with
new ones.

® Batteries may be exhausted even before the
recommended date of consumption printed on them, if
the air conditioner was manufactured many months ago.

@ Never try to recharge the batteries.
\ J
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B Operating the remote controller

® To use the remote controller, aim the transmitter at the indoor
unit. If there is anything to block signals between the unit and
the remote controller, such as a curtain, the unit will not
operate.

@ Do not drop the remote controlier. Do not get it wet.

® The maximum distance for communication is about 7 m.

Receiver

B To fix the remote controller holder
on the wall

Choose a place from where the signals
reach the unit.

Fix the holder to a wall, a pillar, etc. with the
screws supplied with the holder.

Fit the claw of the holder into the bottom of
the remote controller, and push the remote
controller onto the wall.

Remote
controller
holder

® To remove, pull it upwards.

— ATTENTION N

About the remote controller

® Never expose the remote controller to direct sunlight.

® Dust on the signal transmitter or receiver will reduce
the sensitivity. Wipe off dust with soft cloth.

® Signal communication may be disabled if an electronic-
starter-type fluorescent lamp (such as inverter-type
lamps) is in the room. Consult the shop if that is the
case.

@ |f the remote control signals happen to operate another
appliance, move that appliance to somewhere else, or
consult the shop. )

o




B Setting the air purifying filters

1 Open the front grille.
® Hold the grille by the tabs on the two sides and lift it
until it stops with a click. (about 60°)

9L pancw

Pull out the air

filters.

©® Push upwards the tab
at the center of each
air filter, then pull it
down.

Set the air purifying filters.

® Attach an air purifying filter to each air filter.
(See page 43 “Care and Cleaning”.)

Set the air filters in their original

positions and close the front grille.

® Operation without air filters may result in troubles as
dust will accumulate inside the indoor unit.

W Setting the clock

®
1 Press —.
AM- _ X .
T .‘}J is displayed.
AM--
T @ blinks.
@ DOWN
Press up @ to set the clock to
the present time:
PMD-
b Ty
P S T

DOWN

® Holding down (& yor( v ) button

rapidly increases & decreases the time display.
@
Press -

¢ blinks.
o,
o]}
S0

(Now the clock is set.)

M Turn the breaker ON

@ Turning ON the breaker opens the flap, then closes it again.
(This is a normal procedure.)

~—NOTE ~
Tips for saving energy Please note
® Be careful not to cool the room too much. ® The air conditioner always consumes 15 ~ 35 watts of electricity
Keeping the temperature setting at a moderate level helps even while itis not operating. N .
save energy. ® |f you are not going to use the air conditioner for a long period, for
. example in spring or autumn, turn the breaker OFF.
(Recommended temperature setting) ® Use the air conditioner in the following conditions.
For cooling: 26°C ~ 28°C ) " It operation is continued out of this
For heating' 20°C ~ 24°C Mode Operating conditions ranggz
® Cover windows with a blind or a curtain. Outdoor temperature: 10to 46°C ¢ A safety device may work to
. . . . | indoor temperature : 18 to 32°C stop the operation.
Blocking sunlight and air from outdoors increases the coa indoor hunﬁdity - 80% max. (In multi system, it may work to
cooling effect. stop th'e ;)peration of the outdoor
. . - . unit only.
® Clogged air mters cause inefficient operation gnd waste + Condensation may occur on the
energy. Cleaning lamp tells you when the air filters need indoor unit and drip.
cleaning. Clean them once in about every two weeks. HEAT | Outdoor temperature: 1010 21°C |+ A salety device may work to
Indoor temperature : 14 to 28°C stop the operation.
Outdoor temperature: 2110 46°C | A safety device may work to
DRY | Indoor temperature : 18 to 32°C stop the operation.
Indoor humidity :80% max. |e¢ Condensation may occur on the
indoor unit and drip.
¢ Operation outside this humidity or temperature range may cause
a safety device to disable the system. )
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(3) Manual Operation

The air conditioner operates with the settings of your
choice.

From the next time on, the air conditioner will operate
with the same settings.

MODE
1 Press [:and select a mode.

. (

® Each pressing of the button advances the mode setting
in sequence.

<FTK> (‘*[7_‘!-*1#—*@—]
<FTX> F@—»@—»*—.;@g_]

2 () ON/OFF
Press P

Then OPERATION lamp
lights up.

M To stop:
() ON/OFF ,
Press once again.
Then OPERATION lamp goes off.

B To change the temperature setting:

4 )
DRY or FAN mode HEAT or COOL mode

Press A to raise the temperature and press
The temperature | DowN
sefting is not v to lower the temperature.

variable.
Set to the temperature @
you like. 1 é
4

B To change the air flow rate setting:

 FAN
Press ().
ﬁDHY mode HEAT or COOL or FAN mode )
The air flow Five levels of air flow rate setting from “;" to
3 -n “ FAl» H
rate setting “ ) plus 020 tA}” are available.
is not variable.
o
- -'?‘
P mep o
_ E— v,
® At smaller air flow rates, the cooling or heating effect is also

smaller.
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B To change the air flow direction:
(See page 41.)

~NOTE \

<Note on HEAT mode operation>

Since this air conditioner heats the room by taking heat from
outdoor air to indoors, the heating capacity becomes smaller
in lower outdoor temperatures. If the heating effect is
insufficient, it is recommended to use another heating
appliance in combination with the air conditioner.

The heat pump system heats the room by circulating hot air
around all parts of the room. After the start of heating
operation, it takes some time before the room gets warmer.
In heating operation, frost may occur on the outdoor unit and
lower the heating capacity. In that case, the system switches
into defrosting operation to take away the frost. During
defrosting operation, hot air does not flow out of indoor unit.

<Note on DRY mode operation>
This operation dehumidifies the indoor air when it is humid.

J
~MORE FEATURE \

(Three step flow)

At the start heating, the human body feels uncomfortable if it
is directly exposed to the air flow even if it is warm. To
overcome this problem, the air conditioner is equipped with
a three step flow system to provide a comfortable warm air
around you.

1) At the start of operation, the flap is set toward the back.
2) When the air temperature has risen, the air starts

blowing downward to warm up the floor.
3) When the floor and walls are warmed up, the warm air

starts blowing toward the area around people.
J




(4) AUTO Mode Operation

In AUTO mode, the air conditioner automatically selects
the most appropriate settings. (FTX only)

MODE .
1 Press (_ )and select “{A}".

7 i

® Each pressing of the button advances the mode setting
in sequence.

[—*@—*@—**——*5 :

() ON/OFF
2 Press

Then OPERATION famp lights up.

W To stop:
() ON/OFF .
Press 2 once again.

o5

Then OPERATION lamp goes off.

H To change the temperature setting:

Press A to raise the temperature and press

up

% to lower the temperature.

Set to the temperature @ -

you like. -“ ({ é}
L (c

M To change the air flow rate setting:

Five levels of air flow rate setting from
n;n tO ‘s;yy plus u'& @,, are avallable_

o

'2‘.'2‘.'2‘

B To change the air flow direction:
(See page 41 “Adjusting the Air Flow Direction”)

~NOTE \

® In AUTO operation, the system selects a temperature
setting and an appropriate mode (COOL or HEAT)
based on the room temperature at the start of the
operation.

® The system automatically reselects settings at a regular
interval to bring the room temperature to user-setting
level.

e lf you do not like AUTO operation, you can select

manually the mode and settings you like.

(5) POWERFUL Operation

POWERFUL operation quickly maximizes the cooling
effect in any operation mode. You can get the
maximum capacity with a touch of a button.

® Pressing the (POWERFUL) button during operation starts
POWERFUL operation.

® POWERFUL operation ends in 20 minutes. Then the system
automatically operates again with the settings which were
used before POWERFUL operation.

1 press ¢((mﬁ l @ I

B To cancel POWERFUL operation:

43> POWERFL
Press @ .
( Notes on POWERFUL operation)

® In COOL and HEAT mode
To maximize the cooling and heating effect, the capacity of
outdoor unit must be increased and the air flow rate be fixed
to the maximum setting.
The temperature and air flow settings are not variable.

® |n DRY mode
The temperature setting is lowered by 3°C and the air flow
rate is slightly increased.

® In FAN mode
The air flow rate is fixed to the maximum setting.

m Note for Multi System

® Precedence-room setting
When setting the preference-room during installation, the
indoor unit's operation mode always takes priority.
When the precedence-setting room unit is operated in
POWERFUL mode, there are times that air conditioners in
other rooms will temporarily stop in order to centralize power
to the unit in the room.
Please adjust the precedence-room setting to match your life
style. Moreover, for precedence-room settings, please consult
the service shop where you bought the unit.

® COOL/HEAT mode
This mode is used to set the unit to only cool or heat. For
information on using this mode, consult the service shop
where you bought the unit.

~NOTE \

<Note for heat pump multi system>

When two or more indoor units have no precedence-room
seftings and are set to modes that differ from each other,
the indoor unit which is operated first activates, while the
other indoor unit does not activate and the OPERATION
lamp blinks. (This is not a malfunction.)

An indoor unit that is not in operation will automatically start
and operate in the mode in which a previously operated
indoor unit was stopped. However, if the unit in operation
provides only COOL and DRY modes, simultaneous
operation is possible. )
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(6) Adjusting the Air Flow Direction

You can adjust the air flow direction to increase your
comfort.

Adjusting the
horizontal blade (flap)

& SWING

Press @

® Every time the button is pressed, “(E;" appears or
disappears.

G

No display

The flap automatically
swings up and down.

To stop the flap at an
angle you like, press
& SWING

® When [SWING] is selected, the flap
the

(Notes on flap angles) !

swinging range depends on
operation mode. (See the figure.)

® When [SWING] is selected in heating
operation, the flap and the diffuser ory.cooL

swing up and down in combination.

HEAT

® The diffuser is kept open in DRY or
COOL mode.

NOTE

® Unless [SWING] is selected, you should set the flap at
a downward position in HEAT mode and at a near-
horizontal angle in COOL or DRY mode to obtain the
best performance.

e In DRY mode, if the flap is fixed at a upward position,
the flap automatically moves in about 60 minutes to
prevent condensation on it.

ATTENTION

@ Always use a remote controller to adjust the flap angle.
If you attempt to move it forcibly with hand when it is
swinging, the mechanism may be broken.
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Adjusting the louvre

<FTK25H, 35H FTX25H, 35H>

@//@ o

Hold the knob and move the louvre.
(You will find a knob on the left-end and the right-end blades.)

ATTENTION

® Be careful when adjusting the louvre. Inside the air
outlet, a fan is rotating at a high speed.

<FTK50H, 60H FTX50H, 60H>

SWING s,
Press

® Every time the button is pressed, “X/I\Y, ” appears or
disappears.

The louver automatically

swings right and left.
....... To stop the louver at an
angle you like, press
No display SWING

ATTENTION

® Always use a remote controller to adjust the louver
angle. If you attempt to move it forcibly with hand when it
is swinging, the mechanism may be broken.




(7) Timer Operation

Timer functions are useful for automatically switching
the air conditioner on or off at night or in the morning.
You can also use OFF TIMER and ON TIMER in
combination.

OFF TIMER operation

® Check that the clock is correct.
If not, set the clock to the present time. (See page 38.)

OFF TIMER
Press @ while the air conditioner
is operating. AM
_— e
-0 . |s displayed.
Bl g HieLiad s derlay
e bt it @-O blinks.

DOWN
2 Press v until the time setting

reaches the point you like.

® Every pressing of either button increases or decreases
the time setting by ten minutes. Holding down either
button changes the setting rapidly.

AM @ O
3 Press OFE%ER once again. | 1.1 @
e

Then the TIMER lamp lights up.
H To cancel the timer:

~
o Tg

CANCEL
Press @ . Then the TIMER lamp goes off.
(Notes on OFF TIMER)

® When the OFF TIMER is set, the air conditioner automatically
adjusts the temperature setting (0.5°C up in COOL, 2.0°C down
in HEAT) to prevent excessive cooling for your pleasant sleep.

ON TIMER operation

® Check that the clock is correct. If not, set the clock to the
present time (See page 38).

ON TIMER
1 Press while the air conditioner
is not operating.

AM

A .;i@.‘I @ &:0100 is displayed.
9'.'0-;'_0:.0 @l blinks.

up

reaches the point you like.

® Every pressing of either button increases or decreases
the time setting by ten minutes. Holding down either
button changes the setting rapidly.

ON TIMER .
3 Press once again.

A DOWN . . .
2 Press v until the time setting

Then the TIMER lamp lights up.
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M To cancel the timer:
CANCEL

Press @

Then the TIMER lamp goes off.

(_ combining ON TIMER and OFF TIMER)

® A sample setting for combining the two timers is shown below.

(Example)
Present time: 11:00 PM . ,@“9,
(The unit operating) URR NN
OFF TIMER at 0:00 a.m. ) Combined Al.dﬂ . n‘l?ﬂl
ON TIMER at 7:00 a.m. IR I
(Notes on ON,OFF TIMER)

® When TIMER is set, the present time is not displayed.

® Once you set ON,OFF TIMER, the time setting is kept in the
memory. (The memory is canceled when remote controller
batteries are replaced.)

ATTENTION

B In the following cases, set the timer again.
® After a breaker has turned OFF.
® After a power failure.
® After replacing batteries in the remote controlier.




(8) Care.and Cleaning
/\ cauTion

Before cleaning, be sure to stop the operation and
turn the breaker OFF.

Cleaning the air filters

(It is recommended to clean them every two weeks.)

® Clean the air filters, when
cleaning lamp lights up.

Open the front grille.

® Hold the grille by the tabs on the two sides and lift it until
it stops with a click. (about 60°)

(See page 35 “Names of Parts”.)

Cleaning the indoor and outdoor

units and the remote controller

® Wipe them with dry soft cloth.

For cleaning, do not use water hotter than 40°C, benzine,
gasoline, thinner, nor other volatile oils, polishing compound,
scrubbing brushes nor other hard stuff.

Replacing air purifying filters

(It is recommended to replace them every three months.)
® Air purifying filters need to be replaced regularly.

Open the front grille and pull out the

air filters.

2 Take off the air
purifying filters.
Air purifying

3 Detach the filter

element and at-
tach a new one.

filter frame

3 Pull out the air filters.

® Push a little upwards the tab
at the center of each air filter,
then pull it down.

Take off the air

purifying filters and

clean them.

® Wash them with water, or
clean them with a vacuum
cleaner.

@ If the dust does not come off
easily wash them with

® Hold the recessed
parts of the frame and
unhook the four claws.

4Attach the air 58et the air fil-
purifying filter. ters as they

neutral detergent thinned were and close
with lukewarm water, then .
dry them up in the shade. the front grille.

(Push the grille at the 3
points, two at both sides
and in the middle.)

Set the air purifying filters and the air
filters as they were and close the front
grille.

~NOTE ~

® To order air purifying filters, contact the service shop
where you bought the air conditioner.

® Once the air purifying filter element gets dirty, it is not
reusable but must be thrown away.

® Operation with dirty air purifying filters:

1 » cannot clean the air.

. » resulits in poor cooling.

NOTE * may cause odour.

® In a dusty environment, clean the air filters at least
once in every two weeks even before the cleaning
lamp lights up. Air purifying filter (with frame) KAF918A41

® Operation with dusty air filters lowers the cooling and ; T -
heating capacity and wastes energy. Air purifying filter (without frame) | KAF918A42

/
® Insert claws of the filters into slots of the front panel. The
front grille should lock at both sides and at the point in
the middle. Push the grille at the 3 points indicated by

ltem Part No.
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Cleaning the front grille

You may remove the front grille for cleaning.

\.

—— /A cauTion \

® When removing or attaching the front grille, use a robust
® When removing or attaching the front grille, support the

® For cleaning, do not use water hotter than 40°C, benzine,

® After cleaning, make sure that the front grille is securely

and stable stool and watch your steps carefully.
grille securely with hand to prevent it from falling.

gasoline, thinner, nor other volatile oils, polishing
compound, scrubbing brushes nor other hard stuff.

fixed. )

Open the front grille.

® Hold the grille by the tabs on the two sides and lift it until
it stops with a click.

Remove the front grille.

@ Supporting the front grille with one hand, release the
lock by sliding down the knob with the other hand.

® To remove the front grille, pull it toward yourself with
both hands.

Clean the front grille.

® You may wipe it with a soft cloth soaked in water.

® Only neutral detergent may be used.

® You may wash the grille with water. After washing, dry it
with cloth, then dry it up in the shade.

4 Attach the front grille.

® Set the 3 keys of the front grille into the slots and push
them in all the way.

® Supporting the front grille with one hand, fit the lock by
sliding up the knob with the other hand.

® Close the front grille slowly in this state. (Push the grille
at the 3 points, two at both sides and in the middle.)

Fit the key
into the slot.

— Check N

Check that the base, stand and other
fittings of the outdoor unit are not
decayed or corroded.

Check that nothing blocks the air inlets
and the outlets of the indoor unit and the
outdoor unit.

Check that the earnth wire is not
disconnected or broken.

Check that the drain comes smoothly out
of the drain hose during COOL or DRY

operation.

@ If no drain water is seen, water may be leaking from the
indoor unit. Stop operation and consuit the service shop
if this is the case.

J

~—— Before a long idle period ——

1 Operate the fan alone for several
hours on a fine day to dry out the

inside.
<FTK>
MODE
1 Press () and select“e”.

() ON/OFF

2 Press

<FTX>
MODE
1 Press (_ )and select “% ”.

2 Press é and set the temperature to 32°C

() ON/OFF
3 Press .

¢ The air flow rate is fixed regardiess of the setting.

* Perform this operaton when the room
temperature is under 28°C.

2 Clean the air filters and set them
again.

3 Take out batteries from the remote
controller.

4 Turn OFF the breaker for the room air
conditioner.
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<CDK25~60H, CDX25~60H Series>
(1) Names of Parts

Air inlet grille

( Airinlet )

+ There are models which are not equipped with the
air filter inside of the unit.

» Clean the air filter periodically. (See page 51“Care
and Cleaning”.

% Appearance of the Air outlet grille and Air inlet
grille may differ with some models.

Outdoor unit

[N

[TTTTHTT

~—(Indicator lamps, Control panel )——————

Room temperature
sensor:

»
[T

* senses the air temperature
around the unit.

(Operation lamp (green) )
gy
— | [T T~TIMER tamp (yellow))
O {See page 50 “Timer
Z Operation”.)

CEmergency operation button)

« Push this button once to start operation. Push once
again to stop it.

= This button is useful when the remote controller is
missing.

*The operation mode refers to the following table.

Mode | Temperature setting | Air flow rate
CDK | COOL 22°C AUTO
CDX | AUTO 25°C AUTO

e In the case of multi system operation, there are
times when the unit does not activate with this
button. (See page 49.)

Refrigerant piping and
[ . .
inter-unit cable

y

Earth terminal

It is inside of this part.

Appearance of the outdoor unit may differ

with some models.
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Remote controller

displays the current

sends signals

Transmitter

to the indoor unit.

/( ON/OFF button )

Press it once to start operation.
To stop it, press it once again.

(" TEMPERATURE/TIME adjustment

)

change the temperature or time setting.

— \_buttons

I CLOCK button

(See page 48 "Preparation Before
Operation - Setting the Clock)

| ——( TIMER CANCEL button )
cancels the timer setting.

\( FAN setting button )

selects the air flow rate setting.

(_ POWERFULL button )
(See page 50 “POWERFUL Operation”)

settings. O ON/OFF
(In this illustration, con i
each section is gee
shown with all its A TEMP 18
displays ON for the TIME [
purpose of expla- @ A DOWN \yr
nation. -) - - n
Some models may '_‘ ’-‘ P
not show all its N '-‘°C
indications.)
AMPM @-Q | |OFF TIMER| @)
4210407 «Ceait
~ e LiLy @
( OFF TIMER buttonJ AMPM@ @+| | | ON TIMER CANCEL
W0
~ ey @ @‘-
(_ ONTIMER button ) ) Y
(See page 50 “Timer Operation”) — -
|| 2aned
3] MQDE [
(_MODE selector button ) I @ . N
~ eI
selects the operation mode.
r-- - TS mEETS N
1 <CDK> <CDX> 1 Jrp—
! [#:DpRY  {A}:AUTO | TN =
1 = I b4
i :.cooL [ :DRY | — @
] . . i
| Qe :FAN :§¢ :cooL !
I\ :@: HEAT /l L )




(2) Preparation Before Operation

Remote controller

Il Setting the batteries

Position () and
@ correctly!

Address switch

1 Press % with a finger and slide the
back cover to take it off.

2 Set two alkaline dry batteries (LR03).

Set the back cover as before.

® This will cause the figures on the display to flash. Set
the clock at this point.

® The address switch is used when two indoor units are to
be installed in a single room.

® If there is only one indoor unit in the room, it must be set
to “17.

® To install two units in a single room, consult the shop
where you bought the air conditioner.

—ATTENTION 2
About batteries

@ Always replace two batteries at the same time. Replace
them with new ones of an identical type.

® Do not use manganese dry batteries since their use may
cause a malfunction.

® if you are not going to use the air conditioner for a long
period, take out all the batteries.

® Batteries should last for about a year under normal
conditions. When you find the displays unclear and signal
communication often failing, replace them with new ones.

® Batteries may be exhausted even before the
recommended date of consumption printed on them, it
the air conditioner was manufactured many months ago.

® Never try to recharge the batteries.

\. /

a7

H Operating the remote controller

® To use the remote controller, aim the transmitter at the indoor
unit. If there is anything to block signals between the unit and
the remote controller, such as a curtain, the unit will not
operate.

® Do not drop the remote controller. Do not get it wet.

® The maximum distance for communication is about 7 m.

Receiver

H To fix the remote controller holder
on the wall ’

Choose a place from where the signals
reach the unit.

Fix the holder to a wall, a pillar, etc. with the
screws supplied with the holder.

Fit the claw of the holder into the bottom of
the remote controller, and push the remote
controller onto the wall.

®@ Push.’

Remote
controller
hoider

@ To remove, pull it upwards.

—ATTENTION N

About the remote controller

® Never expose the remote controller to direct sunlight.

® Dust on the signal transmitter or receiver will reduce
the sensitivity. Wipe off dust with soft cloth.

® Signal communication may be disabled if an electronic-
starter-type fluorescent lamp (such as inverter-type
lamps) is in the room. Consult the shop if that is the
case.

® |f the remote control signals happen to operate another
appliance, move that appliance to somewhere else, or
consult the shop.

.




B Setting the clock

1 Press &.
AM- -
. L is displayed
Am-Q; _
_ LAl @) blinks

DOWN

Press p @ to set the clock to

the present tim

DOWN

® Hoiding down(&)or( v } button

rapidly increases or decreases the time display.
9]
3 Press ——.

< blinks.

PMO®
[
m.u }

(Now the clock is set.)

M Turn the breaker ON

(This is a normal procedure.)

~—NOTE

Tips for saving energy

® Be careful not to cool the room too much.
Keeping the temperature setting at a moderate level helps
save energy.

(Recommended temperature setting)

For cooling: 26°C ~ 28°C
For heating: 20°C ~ 24°C

® Cover windows with a blind or a curtain.
Blocking sunlight and air from outdoors increases the
cooling effect.

® Clogged air filters cause inefficient operation and waste
energy. Clean them once in about every two weeks.

Please note

® The air conditioner always consumes 15 ~ 35 watts of electricity
even while it is not operating.

® |f you are not going to use the air conditioner for a long period, for
example in spring or autumn, turn the breaker OFF.

@ Use the air conditioner in the following conditions.

If operation is continued out of this
range:

» A safety device may work to
stop the operation.

(In multi system, it may work to
stop the operation of the outdoor
unit only.)

Condensation may occur on the
indoor unit and drip.

Outdoor temperature: 1010 21°C |e A safety device may work to
Indoor temperature : 14 to 28°C stop the operation.

Qutdoor temperature: 211046°C | e A safety device may work to
Indoor temperature : 18 to 32°C stop the operation.

Indoor humidity :80% max. |e Condensation may occur on the
indoor unit and drip.

Mode Operating conditions

Outdoor temperature : 10to 46°C
COOL | Indoor temperature : 18 to 32°C
Indoor humidity : 80% max.

HEAT

DRY

* Operation outside this humidity or temperature range may cause
a safety device to disable the system.
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® Turning ON the breaker opens the flap, then cioses it again.




(3) Manual Operation

The air conditioner operates with the settings of your
choice. From the next time on, the air conditioner will
operate with the same settings.

1 Press and select a mode.

" @

@ Each pressing of the button advances the mode setting in sequence.

<CDK> §-——Q
<CDX> [_’@_* o) — % _?.
C B

0} ON/OFF
Press
°So
Then OPERATION lamp
D lights up.
|
B To stop:
() ON/OFF ,
Press once again.

900
680
636

Then OPERATION lamp goes off.

H To change the temperature setting:
(" DRY or FAN mode HEAT or COOL mode )

Press A to raise the temperature and press

DOWN

The temperature v to lower the temperature.

sefting is not
variable.

®

Set to the temperature
you like.

x|
_ Lk § W,
H To change the air flow rate setting:
 FAN

Press :j .

( DRY mode

HEAT or COOL or FAN mode )

Five levels of air flow rate

setting from “ " to

“ o plus "0 (A} a6 | e e
available. e Y

® At smaller air flow rates, the cooling or heating effect is aiso smaller.

<Note on HEAT mode operation>

Since this air conditioner heats the room by taking heat from outdoor air
to indoors, the heating capacity becomes smaller in lower outdoor
temperatures. If the heating effect is insufficient, it is recommended to
use another heating appliance in combination wrth the air conditioner.
The heat pump system heats the room by circulating hot air around all
parts of the room. After the start of heating operation, it takes some time
before the room gets warmer.

In heating operation, frost may occur on the outdoor unit and lower the
heating capacity. In that case, the system switches into defrosting
operation to take away the frost. During defrosting operation, hot air does
not flow out of indoor unit.

<Note on DRY mode operation>
This operation dehumidifies the indoor air when it is humid.

The air flow
rate setting
is not variable.

\. J
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(4) AUTO Mode Operation

In AUTO mode, the air conditioner automatically selects
the most appropriate settings. (CDX only)

MODE
1 Press (_ )and select “{A} {A}".

L

® Each pressing of the button advances the mode setting
in sequence.

() ON/OFF
Press 2

Then OPERATION lamp lights up.

A}

l To stop:

) ON/OFF

Press = once again.

Then OPERATION lamp goes off.

B To change the temperature setting:

Press A to raise the temperature and press

UP

% to lower the temperature.

®

o
ic

Set to the temperature
you like.

q

M To change the air flow rate setting:

Five levels of air flow rate setting from
“% 0“3 plus “ {£)” are available.

>

-z--uza-'Zo

~NOTE

® In AUTO operation, the system selects a temperature
setting and an appropriate mode (COOL or HEAT)
based on the room temperature at the start of the
operation.

® The system automatically reselects settings at a regular
interval to bring the room temperature to user-setting
level.

e |f you do not like AUTO operation, you can select
manually the mode and settings you like. D




(5) Powerful Operation

POWERFUL operation quickly maximizes the cooling
and heating effect in any operation mode. You can get
the maximum capacity with a touch of a button.

® Pressing the (POWERFUL) button during operation starts
POWERFUL operation.

® POWERFUL operation ends in 20 minutes. Then the system
automatically operates again with the settings which were
used before POWERFUL operation.

1 press (=] ';—_—_ ‘

B To cancel POWERFUL operation:

<9 POWERFUL

Press @ .

( Notes on POWERFUL operation)

® in COOL and HEAT mode
To maximize the cooling and heating effect, the capacity of
outdoor unit must be increased and the air flow rate be fixed
to the maximum setting.
The temperature and air flow settings are not variable.

® In DRY mode
The temperature setting is lowered by 3°C and the air flow
rate is slightly increased.

® In FAN mode
The air flow rate is fixed to the maximum setting.

m Note for Multi System

® Precedence-room setting
When setting the preference-room during installation, the
indoor unit's operation mode always takes priority.
When the precedence-setting room unit is operated in
POWERFUL mode, there are times that air conditioners in
other rooms will temporarily stop in order to centralize power
to the unit in the room.
Please adjust the precedence-room setting to match your life
style. Moreover, for precedence-room settings, piease consult
the service shop where you bought the unit.

® COOL/HEAT mode
This mode is used to set the unit to only cool or heat. For
information on using this mode, consult the service shop
where you bought the unit.

~NOTE ~

<Note for heat pump multi system>

When two or more indoor units have no precedence-room
settings and are set to modes that differ from each other,
the indoor unit which is operated first activates, while the
other indoor unit does not activate and the OPERATION
lamp blinks. (This is not a malfunction.)

An indoor unit that is not in operation will automatically start
and operate in the mode in which a previously operated
indoor unit was stopped. However, if the unit in operation
provides only COOL and DRY modes, simultaneous

operation is possible. y

(6) Timer Operation

Timer functions are useful for automatically switching the
air conditioner on or off at night or in the morning. You
can also use OFF TIMER and ON TIMER in combination.

® Check that the clock is correct.
If not, set the clock to the present time. (See page 48.)

OFF TIMER operation

OFF TIMER . . .
Press @ while the air conditioner
is operating. AM
——— o,
.@. - N .
M:'o-i _“g g8 ¢y is displayed
IR

@+-0O blinks.

until the time setting

reaches the point you like.

® Every pressing of either button increases or decreases the time setting by
ten minutes. Holding down either button changes the setting rapidly.

M DO

OFF TIMER . - 1
3 Press "5 once again. nnan @
Then the TIMER lamp lights up.

(Notes on OFF TIMER)

® When the OFF TIMER is set, the air conditioner automatically
adjusts the temperature setting (0.5°C up in COOL, 2.0°C down in
HEAT) to prevent excessive cooling for your pleasant sleep.

ON TIMER operation

ON TIMER . . . .
1 Press @ while the air conditioner is
not operating.

uP

2 Press A %

2 Press é v until the time setting

reaches the point you like.

® Every pressing of either button increases or decreases the time setting
by ten minutes. Holding down either button changes the setting rapidly.

ON TIMER .
Press @ once again.

B To cancel the timer:

CANCEL
Press
Then the TIMER lamp goes off.

(_ Combining ON TIMER and OFF TIMER)

® A sample setting for combining the two timers is shown below.
(Example) M ®©-0
Present time: 11:00 PM Xt
(The unit operating) [N} Lll
OFF TIMER at 0:00 a.m.) . | AM D
ONTIMER at 7:00a.m. ) ComPined

(Notes on ON,OFF TIMER)

® When TIMER is set, the present time is not displayed.

® Once you set ON,OFF TIMER, the time setting is kept in the
memory. (The memory is canceled when remote controlier
batteries are replaced.)

ATTENTION

M In the following cases, set the timer again.
« After a breaker has turned OFF.
« After a power failure.
* After replacing batteries in the remote controller.

50



(7) Care and Cleaning

/\ cauTioN

Before cleaning, be sure to stop the operation and
turn the breaker OFF.

Cleaning the air filters

@ There are models which are not equipped with the air filter
inside of the unit.

(It is recommended to clean them every two weeks.)

1 Remove the air inlet grille.

2 Pull out the air filters.

3 Clean the air filters.

® Clean them with a vacuum
cleaner.

Set the air filters and the air inlet grille
as they were.

NOTE

® In a dusty environment, clean the air fiters at least
once in every two weeks.

® Operation with dusty air filters lowers the cooling and
heating capacity and wastes energy.

— Check \

Check that the base, stand and other
fittings of the outdoor unit are not
decayed or corroded.

Check that nothing blocks the air inlets
and the outlets of the indoor unit and the
outdoor unit.

Check that the earth wire is not

disconnected or broken.

Check that the drain comes smoothly out
of the drain hose during COOL or DRY

operation.

® If no drain water is seen, water may be leaking from the
indoor unit. Stop operation and consult the service shop
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if this is the case.
/

—— Before a long idle period ——

1 Operate the fan alone for several
hours on a fine day to dry out the
inside.

<CDK>

MODE
1 Press () and select ‘"

() ON/OFE

2 Press
<CDX>

MODE
1 Press (_ )and select “:&".

2 Press A and set the temperature to 32°C

3 p & ON/OFF
ress .

* Perform this operation when the
temperature is under 28°C.

room

2 Clean the air filters and set them
again.

3 Take out batteries from the remote
controller.

4 Turn OFF the breaker for the room air
conditioner.




7. Service Diagnosis

7-1. Caution for Diagnosis
® Troubleshooting with the Operation lamp
The Operation lamp flashes when any of the following errors is detected.

(D When a protection device of the indoor or outdoor unit is activated or when the thermistor malfunctions, disabling equipment

operation.

(@ When a signal transmission error occurs between the indoor and outdoor units.
In either case, conduct the diagnostic procedure described in the following pages.

<Location of Operation Lamp>

OPERATION indicator lamp (green) OPERATION indicator lamp
— I\ ]
b o
o8 [l
O ch
=0
—
In case of o
FTK25~60H Series
FTX25~60H Series
yoaman
In case of

CDK25~60H Series
CDX25~60H Series

® Troubleshooting with the LED indication

Indoor unit Outdoor unit @
(for example,

FTK25~60H Sereis,

FTX25~60H Sereis)

Service monitor LED
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There are green and red LEDs on the PCB. The
flashing green LED indicates normal equipment
condition, and the OFF condition of the red LED
indicates normal equipment condition.
{Troubleshooting with the green LED)

The outdoor unit is provided with one green LED,
while the indoor unit has two. The LED of the
outdoor unit and LED A of the indoor unit indicate
microcomputer operation condition, while LED B of
the indoor unit indicates signal transmission errors.
If LED B on the indoor unit is OFF, be sure to check
for wiring errors or breaking of wire in the
connection wires first.

Even after the error is canceled and the equipment
operates in normal condition, the LED indication
remains.



7-2. Problem Symptoms and Measures

Problem symptom

Check item

Details of measure

Page No. to be referred

None of the units operates.

Check the power supply.

Check to make sure that the rated voltage
is supplied.

Check the type of the indoor
units.

Check to make sure that the indoor unit
type is compatible with the outdoor unit.

Check the outside air
temperature.

Heating operation cannot be used when
the outside temperature is 30°C or higher
{only for heat pump model), and cooling
operation cannot be used when the
outside temperature is below 0°C.

Diagnosis with indoor unit LED
indication

Diagnosis with outdoor unit 57
LED indication .
Check the remote controller Check to make sure that address settings
addresses. for the remote controller and indoor unit _—
are correct.
Operation sometimes stops. Check the power supply. A power failure of 2 to 10 cycles can stop
air conditioner operation. (Operation lamp e
OFF)
Check the outside air Heating operation cannot be used when
temperature. the outside temperature is 30°C or higher
{only for feat pump model}, and cooling —_
operation cannot be used when the
outside temperature is below 0°C.
Diagnosis with indoor unit LED
indication
Diagnosis with outdoor unit 57
LED indication
Some indoor units do not Check the type of the indoor Check to make sure that the indoor unit
operate. units. type is compatible with the outdoor unit.
Diagnosis with indoor unit LED
indication
Diagnosis with outdoor unit 57
LED indication
Equipment operates but does | Check for wiring and piping Conduct the wiring/piping error check
not cool, or does not heat errors in the indoor and described on the product diagnosis
{only for heat pump model). outdoor units connection wires | nameplate.
and pipes.
Check for thermistor detection | Check to make sure that the main unit's
errors. thermistor has not dismounted from the -
pipe holder.
Check for faulty operation of Set the units to cooling operation, and
the motorized valve. compare the temperatures of the liquid
side connection pipes of the connection -
section among rooms to check the
opening and closing operation of the
motorizes valves of the individual units.
Diagnosis with indoor unit LED
indication
Diagnosis with outdoor unit 57
LED indication
Diagnosis by service port Check for insufficient gas. 91
pressure and operating current
Large operating noise and Check the output voltage of the 86

vibrations

power transistor.

Check the power transistor.

Check the installation condition.

Check to make sure that the required
spaces for installation (specified in the
Technical Guide, etc.) are provided.
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7-3. Service Check Function

ARCA417 series

In the ARC417A series, the temperature display sections on the main unit indicate corresponding codes.
(1) When the timer cancel button is held down for 5 seconds, a "00" indication flashes on the temperature display section.

< Cover in open position >

displays the
current settings.
(In this illustration, each
section is shown with all its
displays ON for the pur-
pose of explanation.)

OFF TIMER button
ON TIMER button

(MODE selector button)—_|

selects the operation mode.

<FTX>
{A} : AUTO

=i

3
=4

\_J
=
\
g

() ON/OFF

1Y
owd
coo

-
m
=
B

- T» gy
3755
oo £
oo EY5

-
| )

Transmitter

sends signals to the indoor unit.

ON/OFF button

Press it once to start operation.
To stop it, press it once again.

TEMPERATURE/TIME adjustment
buttons

change the temperature or time setting.

TIMER CANGEL button)

cancels the timer setting.

FAN setting button)
selects the air flow rate setting.

(POWERFUL button)

(2) Press the timer cancel button repeatedly until a continuous beep is produced.

® The code indication changes in the sequence shown below, and notifies with a long beep.

< Notes >

1. A short beep and two consecutive beeps indicate non-corresponding codes.
2. To cancel the code display, hold the timer cancel button down for 5 seconds. The code display also cancels itself if the button is

not pressed for 1 minute.
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No. Code No. Code No. Code
® oo @ Y ) Py
@ £5 ®@ £5 @ Lc
® H8 @ £0 ) £l
®@ 4 J3 @ e
® A5 ® s & aJ
® Ly J6 ® UF
@ £6 @ J9 @ Al
LS ug L3
® A5 UR

3 @ H3



7-4. Code Indication on the Remote Controller

Error codes and description of fault

Code indication

Description of problem

oo

Normal

iy

Insufficient gas

fHor £5

System 5
Ul_ Power factor module abnormality
UL/ Signal transmission error (between indoor and outdoor units)
US Signal transmission error (between indoor unit and remote controller)
[ .
1’13 Faulty drainage
Hb Operation halt due to the freeze protection function or high pressure control
95 Fan motor or related abnormality
Indoor unit

Heat exchanger temperature thermistor abnormality

s

Room temperature thermistor abnormality

LA

Discharge air temperature thermistor abnormality

E5

OL activation {IT activation} or High discharge pipe temperature

£6

Compressor startup error

F3

Operation halt due to discharge pipe control funciton

HE

CT or related abnormality

HI

Outside air thermistor or related abnormality

J3

Discharge pipe temperature thermistor or related abnormality

QOutdoor unit

Jb

Heat exchanger temperature thermistor or related abnormality

J9

Gas pipe temperature thermistor or related abnormality

L4

Radiation fin temperature rise

P3

Heat radiation fin thermistor or related abnormality

P4

Heat radiation fin thermistor or related abnormality

£Q

Protectors Function
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7-5. Troubleshooting

Indoor Units

Green
Red

Flashes when in
normal condition
OFF in normal
condition

Not used for
troubleshooting
Varies depending
on the cases.

£+: ON
®: OFF
: Flashing

Indoor unit LED indication

Indication on the

Details of fault

(between indoor unit and remote controller)

ipti Refer to the
Green remote controller Description of the fault ) ( _ r
indicated page.)
A B
¢ D Ba Indoor unit in normal condition (Conduct a -
9 9 OR * diagnosis of the outdoor unit.}
Operation halt due to the freeze protection
» 4 85 function or high pressure control (heat pump 58
(] (] model only)
: i: HE Faulty fan motor (AC motor stop) | AC motor 59
D D = Heat exchanger temperature thermistor or
» ) ELI OR L-b related abnormality 60
{b {P CQ Suction thermistor or related abnormality 60
(] H R Discharge thermistor or related abnormaiity 60
o % 61
sk Faulty indoor unit PCB
D 62
o * * OR ULl Faulty power supply or indoor unit PCB 63, 64
Signal transmission error
» ® UL’ (between indoor and outdoor units) 65
Signal transmission error
» ° us 66

56




Outdoor Units

Green

Flashes when in

{£+: ON

normal condition

Red : OFFin normal

condition

— : Not used for

®: OFF
: Flashing

troubleshooting
%  : Varies depending
on the cases.

Indoor unit LED indication

Details of fault

Indication on the L
Green Red remote controller Description of the fault _ (Befer to the
indicated page.)
A 1 2 3 4
Outdoor unit in normal condition
e 6 0 o * {Conduct a diagnosis of the indoor unit.) -
™7 Operation halt due to detection of
» € @& It % (L’L’) insufficient gas. 67
_ Abnormal discharge pipe temperature. 68
° ° (ES)
»o X tb Operation halt due to IT activation. 69
CC Operation halt due to detection of
{) [ Q Q o (1_ l_l) compressor startup error. 70
Operation halt due to radiation fin temperature
» © 6 @ rise. (Protection of driver overheating) 72
o Operation halt due to detection of CT
P O e e 1o abnormality. 73
Tl ] Operation halt due to outside air thermistor
ni abnormality. 75
lj Operation halt due to discharge pipe thermistor abnormality,
Q 5 e e ) or due to detection of disconnected discharge pipe thermistor. 74
l,: Operation halt due to outdoor unit heat
Tl ] exchanger thermistor abnormality. 75
] Operation halt due to gas pipe thermistor
l_,_l abnormality. 76
- Operation halt due to detection of output
> 6 6 & @ overcurrent. P 77
Operation halt due to detection of input
» @ I @ overcurrent. 78
- Operation halt due to the freeze protection
D o e o function. 9
Operation halt due to the freeze protection 80 (Conduct a diagnosis
{) @ Q {} function or indoor unit icing protection. of the indoor unit,
to TN JE T N sk Faulty outdoor unit PCB 83
Faulty outdoor unit PCB or signal
® k Xk kX * transmitting/receiving circuit. 81,82

Note 1: The indications in the parenthesis ( } in the remote controller display column are displayed only when system-down occurs.
Note 2: When a sensor error occurs, check the remote controller display to determine which sensor is malfunctioning.
If the remote controller does not indicate the error type, conduct the following operation.
¢ Turn the power switch off and back on again. If the same LED indication appears again immediately after the power is
turned on, the fault is in the thermistor.
e |f the above condition does not result, the fault is in the CT.
Note 3: The indoor unit error indication may take the precedence in the remote controller display.
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Remote controller indication | Indoor unit LED indication

o A

B

ra 4

3

Operation halt due to the freeze protection function

1. Error detection method

4. Troubleshooting

The freeze protection control
(operation halt) is activated during
cooling operation according to the
temperature detected by the indoor
unit heat exchanger thermistor.

2. Error generating condition

Freeze protection

When the indoor unit heat exchanger
temperature is below 0°C during
cooling operation.

3. Possible causes

® Operation halt due to clogged air
filter of the indoor unit.

® Operation halt due to dust
accumulation on the indoor unit
heat exchanger.

® Operation halt due to short-circuit.

® Detection error due to faulty indoor
unit heat exchanger thermistor.

® Detection error due to faulty indoor
unit PCB.

Diagnosis Measure
Check the air
passage.
Is there YES

any short-circuit?

NO

Check the intake air
filter.

. . YES
Is it very dirty?

NO

Check the dust
accumulation on the
indoor unit heat
exchanger.

YES
Is it very dirty?

Check No. 5

Indoor unit heat
exchanger thermistor
check

Does it

conform to the YES

thermistor
characteristic
chart?

Provide sufficient air
passage.

Clean the air filter.

Clean the heat
exchanger.

Replace the indoor
unit PCB.

Replace the thermistor
(replace the indoor
unit PCB).
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Remote controller indication

oc A

Indoor unit LED indication

B

o »

B related abnormality.

Operation halt due to fan motor (AC motor) or

1. Error detection method

4. Troubleshooting

The rotation speed detected by the
hall IC during fan motor operation is
used to determine abnormal fan
motor operation.

Diagnosis

Measure

2. Error generating condition

When the detected rotation speed is
less than 50% of the HH tap under
maximum fan motor rotation
demand.

3. Possible causes

¢ Operation halt due to short circuit
inside the fan motor winding.

® Operation halt due to breaking of
wire inside the fan motor.

* Operation halt due to breaking of
the fan motor lead wires.

¢ Operation halt due to faulty
capacitor of the fan motor.

¢ Detection error due to faulty indoor
unit PCB (1).

» Detection error due to faulty indoor
unit PCB (2).

Operate the fan.

Does it rotate?

Check No. 16
Check hall IC

Rotate the fan by
hand.

Does it rotate
smoothly?

YES

Is there an output?

NO

Replace the fan motor
or indoor unit PCB.

Check the fan motor
voltage.
(immediately after
re-start)

Is it at the rated
voltage?

YES

7

Check the fan motor
voltage.

Is it at the rated
voltage?

NO

Check the
capacitor's
conductivity

Is there
conductivity?

YES

Replace the fan motor
*2 Measure the voltage
between the red and
black lead wires of
the fan motor, and
check if the
maximum voltage
reaches the rated
voltage.

Replace indoor unit
PCB (2).

l Replace the fan motor.

Replace the indoor
unit PCB (2)

Replace the capacitor.
(Replace PCB {2).}

Replace the fan motor.
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Remote controller indication

£y, .5 A

Indoor unit LED indication

B Operation halt due to detection of thermistor or

£5.,LA 0

» related abnormality

1. Error detection method

4. Troubleshooting

The temperatures detected by the
thermistors are used to determine
thermistor errors.

Diagnosis

Measure

2. Error generating condition

When the thermistor input is more

than 4.96 V or less than 0.04 V during

compressor operation®.

* (reference)

When above about 2127C (less than

120 ohms) or below about —50C

{more than 1,860 kohms).

{Note)} The values vary slightly in
some models.

3. Possible causes

® Faulty connector connection
® Faulty thermistor
® Faulty PCB

Check the connector
connection.

NO

Is it normal?

Check No. 5
Thermistor
resistance check

NO

Is it normal?

{Y4: Heat exchanger temperature thermistor
{5: Heat exchanger temperature thermistor
[9: Suction air thermistor

Correct the
connection.

Replace the
thermistor.
(Replace the indoor
unit PCB.)

Replace the indoor
unit PCB.
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Remote controller indication
A

indoor unit LED indication

B Faulty indoor unit PCB

*

T

*

1. Error detection method

4. Troubleshooting

The proper program operation of the
microcomputer is checked by the
program.

2. Error generating condition

When the microcomputer program
does not function properly.

3. Possible causes

® Microcomputer program is in
abnormal condition due to an
external factor.
* Noise.
* Momentary voltage drop.
* Momentary power failure, etc.
® Faulty indoor unit PCB.

Diagnosis Measure
Turn on the power
again.
Does the same NO

LED indication

appear again?

YES

Check the
grounding. (earth)

Is the grounding NO

proper?

Replace the outdoor
unit PCB.

Provide proper
grounding.

The malfunction may
be caused by an
external factor, rather
than defective parts.
Locate the cause of the
noise, etc., and correct
the situation.
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Remote controller indication | Indoor unit LED indication
A B . .
sk Faulty indoor unit PCB

» 183

1. Error detection method 4. Troubleshooting

The condition of the transmission Diagnosis Measure
circuit for indoor-outdoor signal

transmission is detected. .
Replace the indoor unit PCB.

2. Error generating condition

When the transmission circuit
remains ON.

3. Possible causes

® Faulty indoor unit PCB
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Remote controlier indication
A

Indoor unit LED indication

B

*or{.'"'l, PS

*

Faulty power supply or indoor unit PCB

1. Error detection method

4. Troubleshooting

1) The proper program operation of
the microcomputer is checked by
the program.

Diagnosis

Measure

Check the supply
voltage.

Does
the power

supply NO

have the rated
voltage?

Check the varistor of
the indoor unit PCB.

2. Error generating condition

When the microcomputer program
does not function properly.

3. Possible causes

® Display disabled by fault power
supply.

® Microcomputer program is in
abnormal condition due to an
external factor.
* Noise.
e Momentary voltage drop.
* Momentary power failure, etc.

® Faulty indoor unit PCBs (1) and (2).

YES

Is it damaged?

Check the fuse of the
indoor unit PCB.

Is there NO

conductivity?

Check the thermal
fuse of the terminal
board.

Is there
conductivity?

Check the

connection wire
contact at the
terminal board.

To next page

Is the connection
proper?

YES

Check the power
supply, and correct it if
not proper.

Replace the varistor.

Replace the fuse.

Replace the thermal
fuse of the terminal
board.

Replace the terminal
board and thermal
fuse.
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4. Troubleshooting

Diagnosis Measure

Turn on the power
again.

Does the same

LED indication

appear again?
Check the voltage of
the transformer's
secondary side.

Is it 12 VAC or NO T Rep]ace the

higher? transformer.
Check the connector
connection between
indoor unit PCBs (1)
and (2).
. NO
Is it normal? ™ Correct the connector
connection.
Check No. 17
Indoor unit PCB (2)
output voltage check
NO
4h Replace the indoor
unit PCB (2).
A Replace the indoor

Check the grounding.

Is the grounding
proper?

unit PCB (1).

Provide proper
grounding.

The malfunction may be
caused by an external factor,
rather than defective parts.
Locate the cause of the noise,
etc., and correct the situation.
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Remote controller indication

Uy

Indoor unit LED indication
A B

outdoor units)

D ®

Signal transmission error (between indoor and

1. Error detection method

4. Troubleshooting

The data received from the outdoor Diagnosis

unit in indoor unit-outdoor unit signal
transmission is checked whether it is

normal.

Measure

Check the indoor
unit-outdoor unit
connection wires.

Is there any YES

wiring error?

NO

Check the outdoor

unit's LED A.

Correct the indoor
unit-outdoor unit
connection wires.

2. Error generating condition

When the data sent from the outdoor
unit cannot be received normally, or
when the content of the data is

NO

abnormal.

Is LED A flashing?

YES

Check the voltage of the
indoor unit-outdoor unit
connection wires between
No. 1 and No. 2, and
between No 2 and No. 3.

YES
Is the voltage 0 V?

3. Possible causes

® Faulty outdoor unit PCB.

® Faulty indoor unit PCB.

¢ Indoor unit-outdoor unit signal
transmission error due to wiring

error.

Check No. 13
Check power
supply waveform.

Diagnose the outdoor
unit.

Replace the
connection wires
between the indoor
and outdoor units.

® Indoor unit-outdoor unit signal
transmission error due to disturbed
power supply waveform.

® Indoor unit-outdoor unit signal
transmission error due to breaking
of wire in the connection wires
between the indoor and outdoor
units {wire No. 2).

Is there any
disturbance?

NO

power supply

it.
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PCBs (1) and {2).
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disturbance of the
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Remote controller indication

U5

Indoor unit LED indication
A B

U o

Signal transmission error {(between indoor unit and

remote controller)

1. Error detection method

4. Troubleshooting

The data received from the indoor
unit in indoor unit-remote controller
signal transmission is checked

whether it is normal.

Diagnosis

Measure

2. Error generating condition

When the data sent from the outdoor
unit cannot be received normally, or
when the content of the data is

abnormal.

Check the outdoor
unit's LED A,

Outdoor unit's

ON or OFF

LED A

Check the indoor
unit's LED A,

Indoor unit's

ON

LED A

OFF

3. Possible causes

® Faulty outdoor unit PCB.
® Faulty indoor unit PCB.

® Faulty remote controller cable.

® Faulty remote controller.

Check the indoor
unit's LED B.

Indoor unit's

ON

LED B

Check the cable
connection between
the indoor unit and
remote controller

OFF

NO

Is it normal?

Check the cable
between the indoor
unit and remote
controller.

Is it normal?

NO

To the section on
outdoor unit diagnosis

To the section on
faulty indoor unit PCB

To the section on
faulty power supply or
faulty indoor unit PCB

Replace the indoor
unit PCB.

Signal transmission
error {between indoor
and outdoor units)

Correct the
connection.

Replace the remote
controller cable.

Replace the remote
controller or indoor
unit PCB.
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Operation halt due to detection of insufficient gas

1. Error detection method

4. Troubleshooting

Detection method 1

Insufficient gas is checked by using
the input current detected by the CT
and compressor's operating
frequency.

Detection method 2

Insufficient gas is detected by the
discharge pipe temperature and
electronic expansion valve opening.

Diagnosis

Measure

2. Error generating condition

[ Detection method 1

Input current =
[A] in the below table x
compressor's operating frequency +
[B] in the below table
Only when the condition of;
operating frequency > 55Hz remains
for continuous 7 minutes.

[ Detection method 2 |

Discharge pipe temperature >
target discharge pipe temperature +
20°C When the electronic expansion
valve remains fully open (450 pulse)
for 80 seconds
(Note) The target discharge pipe
temperature is calculated by
the microcomputer.

A B
0.09 -3.5

3. Possible causes

o [nsufficient gas due to refrigerant
leaks.

® Faulty gas sensor for insufficient
gas detection.

® Input current drop due to
inadequate compression of the
compressor.

® Disconnected thermistor (all
thermistors).

® Faulty CT.

® Disconnected or faulty electronic
expansion valve.

® Wiring or piping error.

Is any

thermistor YES

disconnected? Especially the
discharge pipe
thermistor, outdoor
NO unit heat exchanger
thermistor and indoor
unit heat exchanger
thermistors.

Conduct gas leak
check.

YES

seeping
from the equipment's
internal piping?

YES

Does the YES
compressor vibrate
excessively?

Check No. 2
<[s the electronic expansion
valve normal?

CT check

See the section Abnormal

on CT errors,

Normal

Replace the refrigerant.

Check No. 1
Wiring error check

Does the YES

detection of insufficient
gas occur again?

[ Normal

Insert in the specified
position.

Correct the pipe flare,
replace the union.

Check for
disconnected power
transistor harness, and
correct it.

Replace the ruptured

pipe.

Check for pipe contact,
and correct it.

Replace the ruptured
pipe.

Replace the electronic
expansion valve.

Refer to the section on
CT errors.

Replace the
cOMpressor.

Repair complete.
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QOutdoor unit LED indication
A 1

2 3 4
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Operation halt due to IT activation

1. Error detection method

4. Troubleshooting

IT activation is detected using the
condition of the IT contact (open).

2. Error generating condition

When the IT activation (open) input is
sent from the IT detection circuit to
the microcomputer.

e When IT activation is detected
twice, the system shuts down.
(The 2-time counter resets itself
when no outdoor unit abnormality
occurs within 60 minutes of
compressor operation {cumulative
time) after the error generation.)

IT setting: 145°C OPEN
: 100°C CLOSE

3. Possible causes

¢ |T activation due to insufficient
refrigerant.

o |T activation due to disconnected
thermistor.

® |T activation due to faulty 4-way
valve.

® Detection error due to faulty IT
{open).

® Detection error due to breaking of
wire the IT harness.

] I(Z)(?tection error due to faulty PCB

1).

o |T activation due to mixing of

moisture in the pipes.

Diagnosis

Measure

Check the conductivity
of the IT {connector).

Is there
conductivity?

YES

Turn on the power
of the outdoor unit.

Does the IT

No conductivity
between the IT contacts

Disconnected
junction connector ]

NO

abnormality
occur again?

YES

Refrigerant system

check

s there an
disconnection of

Yes

discharge thermisto
holder?

For cooling
only model

No

The suction
pipe temperature for

Yes

d-way valve is
abnormally high.

Moisture check

YES

using sight glass

NO

Check the location of gas leakage.
Refer to the item "Detection of insufficient gas”,

Check moisture after
the unit is operated
for extended period.

If the harness has no
breaking of wire, replace
the compressor.

Repair the junction
connector.

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

Correction

Faulty 4-way valve
Replacement

Conduct vacuum
drying

Replace gas
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Discharge pipe temperature error

1. Error detection method

4. Troubleshooting

The discharge pipe temperature
detected by the discharge pipe
thermistor is used for detection.

Diagnosis

Measure

Check the thermistor

Is the
DO
detection NO

temperature
correct?

YES

2. Error generating condition

Check for gas leaks.

When an operation halt due to
discharge pipe temperature error is
confirmed 6 times, the system shuts
down.

(The 6-time counter resets itself when
no outdoor unit abnormality occurs
within 60 minutes of compressor
operation {cumulative time) after the
error generation.)

Operation halt due to discharge pipe
temperature error

Setting: 125C

Reset: 110C

NO

Are HP and LP
normal?

YES seeping at

the joint sections o
the equipment's
internal
pipes?

NO

Check No. 2

Is the electronic NO

3. Possible causes

Replace the
thermistor.

Conduct repair, and
replace the refrigerant.

expansion valve
normal?

® T activation due to insufficient
refrigerant.

® |T activation due to disconnected
thermistor.

® |T activation due to faulty 4-way
valve.

® Detection error due to faulty IT
(open).

® Detection error due to breaking of
wire the IT harness.

] I(D?tection error due to faulty PCB
1).

® |T activation due to mixing of water
in the pipes.

® Clogged air filter.

® Faulty DE thermistor.

YES

Check No. 14
Check refrigerant

system

¢ Insufficient refrigerant

¢ Discharge pipe thermistor disconnected
from the holder

* Mixing of water

Replace the electronic
expansion valve.
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Operation halt due to compressor startup error

1. Error detection method

4. Troubleshooting

Compressor startup errors are
detected using the frequency of
operation halts due to the detection
of output over current and
compressor's operation time.

Until a compressor startup error is
detected, the LED indication shows
the error code for operation halt due
to detection of output over current.

2. Error generating condition

When the equipment operation stops
3 times consecutively due to the
detection of output over current
within 2 minutes after compressor
startup.

o When a compressor startup error is
generated 4 times consecutively,
the system shuts down. (The 4-
time counter resets itself when OL,
radiation fin temperature rise,
insufficient gas or compressor
startup error does not occur within
60 minutes of compressor
operation time (cumulative time)
after the error generation.)

3. Possible causes

® Startup error due to faulty
compressor.

® Startup error due to faulty outdoor
unit PCB.

® Startup error due to closed stop
valve.

® Detection error due to faulty
outdoor unit PCB.

® Startup error due to faulty
electronic expansion valve.

¢ Oil or liquid refrigerant stagnation
inside the compressor.

Diagnosis

Measure

Is the stop NO

valve open?

Check No. 3
Power
transistor check

NO

Is it normal?

Check No. 4
Power transistor
output check

Arethe U,V

and W phases output NO

in good balance?

Is there

faulty insulation YES

of the
compressor?

Turn the power off and back on
again to re-start the equipment.

equipment stop dueto
the detection of compressor

error occur 4 times
consecutively, causing
stem shut-down?

Check No. 2

Electronic expansion
valve check

YES

YES

Possible causes
® Stagnation of oil or liquid refrigerant
® Excessive load on the compressor motor

NO

Open the stop valve
fully.

Replace the outdoor
PCB

Check the harness,
replace the outdoor
PCB.

Replace the
COMPressor.

Faulty electronic
expansion valve.
Replace.

Since system shut-
down does not occur,
leave the equipment
asitis.

Replace the
compressor.
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Operation halt due to discharge pipe temperature rise

1. Error detection method

4. Troubleshooting

The discharge pipe temperature
detected by the discharge pipe
thermistor is used for detection of
insufficient gas.

2. Error generating condition

When an operation halt due to
discharge pipe temperature error is
confirmed 6 times, the system shuts
down.

(The 6-time counter resets itself when
no outdoor unit abnormality occurs
within 60 minutes of compressor
operation (cumulative time) after the
error generation.)

Operation halt due to discharge pipe
temperature error

Setting: 125°C

Reset: 110°C

3. Possible causes

® |T activation due to insufficient
refrigerant.

® Activation due to disconnected
thermistor.

® Activation due to faulty 4-way
valve.

® Detection error due to faulty PCB.

® Activation due to mixing of
moisture in the pipes installed at
site.

® Clogged air filter.

pipe thermistor
correct?

YES

Check for gas leaks.

Are HP and
LP normal?

s oil seeping
at the joint sections of
the equipment's
internal pipes?

Check No. 2
s the electronic expansion

NO

YES

valve normal?

For cooling

only model
YES

The suction pipe YES

temperature for 4-way valve
is abnormally high,

Moisture check YES

using sight glass Check moisture after
the unit is operated

for extended period.

NO

Check the location of
gas leakage.

Diagnosis Measure
Check the thermistor.
Is the
detection NO Replace the
emperature of discharge thermistor.

Conduct repair, and
replace the refrigerant.

Replace the electronic
expansion valve.

Replace 4-way valve

Conduct vacuum
drying

Replace gas
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(Protection of driver overheat)

Operation halt due to radiation fin temperature rise

1. Error detection method

4. Troubleshooting

Radiation fin temperature rise is

detected using the temperature of the

radiation fins detected by the fin
thermistor during compressor

operation.

2. Error generating condition

When the radiation fin temperature is

as below mentioned value during

compressor operation.

Judgment temperature

Model Operation halt Reset
temperature | temperature
80 and 90 R
series 150°C 130°C

3. Possible causes

e Fin temperature rise due to faulty

outdoor unit fan.

e Fin temperature rise due to short-

circuit.

® Detection error due to faulty

outdoor unit PCB.

Diagnosis

Measure

Turn the power off and
on again to restart.

Does the
error indication
appear
again?

J YES

L

Check the outdoor
unit fan rotation.

Check the characteristic
of thermistors (R2T, R3T)

Fan is rotating
correctly

Check the outdoor
unit installation.

There is
no fin-temperature

YES

NO

NO

—>

rise due to short
-circuit.
YES

Check the installation
of power transistor.

It is installed

NO

correctly

Replace the
thermistor.

Replace the outdoor
unit fan motor or the
outdoor unit PCB.

Correct the installation
of outdoor unit.

Correct the installation
of power transistor.

Replace the outdoor
unit PCB.
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Operation halt due to detection of CT error

1. Error detection method

4. Troubleshooting

CT errors are detected using the
compressor's operating frequency

and the input current detected by the

CT.

Diagnosis

Measure

Turn the power on again
to re-start the equipment.

Check No. 7
Input current
measurement

2. Error generating condition

Is the NO

When the compressor's operating
frequency is b5 Hz or more and the

CT input is1.25 A or less. (Refer to the

following table.)

® When a CT error is generated 4
times, the system shuts down.
(The 4-time counter resets itself

when no outdoor unit abnormality

occurs within 60 minutes
(cumulative time) after the error
generation.)

current less than

1.25A7

Check No. 8
Internal wiring
check (1)

Check the conductivity
of the compressor coil.

NO

Is it normal?

3. Possible causes

® Incorrect connectors connection

® Faulty thermistor

® Faulty power transistor

® Breaking of wire or faulty
connection of internal wiring

® Faulty reactor

® Faulty PCB

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

Correct the internal
wiring.

Replace the
compressor.

After replacing the
PCB, check for wiring
errors.

Check No. 1
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Operation halt due to thermistor error or disconnection

1. Error detection method

4. Troubleshooting

Thermistor errors are detected using
the temperatures detected by the
thermistors. .

2. Error generating condition

When the thermistor input during

compressor operation is more than

4.96 V or less than 0.04 V*.

* (reference)

Discharge pipe thermistor:

When higher than about 323°C (less

than 26Q), or lower than about —30°C

{more than 409 k().

Other thermistors:

When higher than about 212°C (less

than 120Q), or lower than about

—50°C (more than 1,860 k().

{Note) The values vary slightly in
some models.

3. Possible causes

® Faulty connector connection
® Faulty thermistor
® Faulty PCB

Diagnosis

Measure

Check the connector
connection.

Is it normal? NO

YES

Check No. 5
Thermistor

resistance chec

e

Is it normal?

YES

Check position
of thermistor.

NO

Is it normal?

Correct the
connection.

Replace the
thermistor.

Correct position

After replacing the
outdoor unit PCB,
check for wiring

errors.

Check No. 1
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Operation halt due to thermistor error

1. Error detection method

4. Troubleshooting

Thermistor errors are detected using
the temperatures detected by the
thermistors.

Diagnosis

Measure

2. Error generating condition

When thermistor input terminal are
opened or short circuited.

3. Possible causes

® Faulty connector connection
® Faulty thermistor
® Faulty PCB

Check the connector
connection.

NO
Is it normal?
Check No. 5
Thermistor
esistance chec
NO

Is it normal?

J6: Default thermistor (only for heat pump model)
H9: Outside air thermistor

Correct wiring.

Replace thermistor.

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1
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Operation halt due to gas pipe thermistor error

1. Error detection method

4. Troubleshooting

Thermistor errors are detected using
the temperatures detected by the
thermistors.

Diagnosis

Measure

2. Error generating condition

When thermistor input terminal are
opened or short circuited.
* Halt operation of the unit in which
an thermistor error occurred.
The system shuts down when the

error is confirmed in all of the units.

3. Possible causes

® Faulty connector connection
® Faulty thermistor
® Faulty PCB

Check the connector

connection.
. NO
Is it normal?
YES
. NO
Is it normal?
Check position
of thermistor.
NO

Is it normal?

Correct the
connection.

Replace the
thermistor.

Correct position.

After replacing the
outdoor unit PCB,
check for wiring

errors.

Check No. 1
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Remote controller indication

Operation halt due to detection of output over current

1. Error detection method 4. Troubleshooting

Output over current is detected Diagnosis Measure

using the current flowing in the

shunt resistance. * Internal wiring errors can cause an output over
current. If the equipment stops due to an
output over current after the wires are
disconnected and connected again for parts

replacement, etc., check for wiring errors.

s the stop valve NO Open the stop valve
fully open? fully.
2. Error generating condition
Turn the power off and back on

When the output over current again to re-start the equipment, and

detection circuit sends an output check to see if the error occurs again.

over current signal to the

microcomputer.

error occur again NO

within 2 minutes
after starting?

Conduct long-term

monitoring of the power .
Since system shut-

Wait for2 or 3
minutes.

The indication
hanged into compressor
startup error.

Carry out the diagnosis of "Operation
halt due to compressor startup error",

NO

supply voltage,

discharge/suction

pressures, etc.

Possible causes

© Momentary power
supply voltage drop

® Excessively large load
on the compressor
motor

® Short-circuit in the
electrical circuit due to
contact, etc.

® Qil or liquid refrigerant
stagnation inside the
COMpressor.

down does not occur,
leave the equipment
as it is.

Check the connectors
of electrical
components.

Since this
phenomenon is a
characteristic of the
horizontal scroll
compressor, leave the
equipment as it is.

*1 Indication of output over current detection of
compressor startup, and detection of

compressor startup error
3. Possible causes

ON
® Over current due to faulty power Operation
transistor OFF 5 sec 5 sec
® Over current due to faulty internal ON Within 10 sec Within 20 sec  Within 30 Segtand_by
wiring Complg:'s:oj for 3 min
® Over current due to faulty power ,
'
supply voltage '
® Over current due to faulty PCB ! Operation halt due to output over current
® Detection error due to faulty PCB Frequency |
® Over current due to closing of the '
stop valve ! Stand-b
and-|
® Over current due to faulty for 3 mix
compressor o
® Over current due to faulty Indication
installation condition Operation
- PO . : halt due to
L Oll_or liquid refrigerant stagnation _ detection of
inside the compressor Operation halt due to compressor

output over current startup error
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Operation halt due to detection of input over current

1. Error detection method

4. Troubleshooting

Input over current is checked using Diagnosis

the input current detected by the CT
during compressor operation.

Measure

* Internal wiring errors can cause an input over
current. If the equipment stops due to an input over
current after the wires are disconnected and
connected again for parts replacement, etc., check

2. Error generating condition

When the CT input remains above the

value shown in the below table for
2.5 seconds during compressor
operation.

Table for constant

Model Input current (A}
80 and 90 20.0/20.0
series

Cooling/Heating

3. Possible causes

® Over current due to faulty
compressor.

® Over current due to faulty power
transistor.

® Over current due to faulty
electrolytic capacitor of the main
inverter circuit.

e Over current due to faulty PCB (1).

® Detection error due to faulty PCB

] Ovér current due to short-circuit.

for wiring errors.

Re-start the equipment, and
measure the input current.

higher than the input NO

current stop
setting?

Check No. 3

Power transistor
check

Is it normal? NO

Check No. 4

Power transistor
output check

Are the U,V

and W phases output NO

in good balance?

Check the conductivity of
the electrolytic capacitor of
the main inverter circuit.

Is there NO

conductivity?

Check No. 12
Discharge
pressure check

Check No. 6
Installation
condition check

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

Replace the
electrolytic capacitor.
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Operation halt due to peak cut (only for heat pump

model) or freeze proofing control

1. Error detection method

4. Troubleshooting

[Peak cut J(only for heat pump model)

The temperature detected by the
indoor unit heat exchanger
thermistor is used to control the peak
cut function (only for stop) during
heating operation.

Freeze proofing

The temperature detected by the
indoor unit heat exchanger
thermistor is used to control the
freeze proofing function (stop,
frequency drop, etc.) during cooling
operation.

2. Error generating condition

[ Peak cut J{only for heat pump model)

When the indoor unit heat exchanger
temperature rises higher than about
67°C during heating operation, the
peak cut function is activated and
stop the operation. {(in the case of
single-room operation)

* If the units in other rooms are
operating, the peak cut function
does not stop those units (no error
indication with LEDs).

[ Freeze proofing |

When the indoor unit heat exchanger
temperature falls below about 0°C
during cooling operation, the freeze
proofing function is activated and
stops the operation.

* If the units in other rooms are
operating, the freeze proofing
function does not stop those units
{no error indication with LEDs).

3. Possible causes

® Operation halt due to wiring or
piping error.

® Operation halt due to dirty air filter
of the indoor unit.

® Operation halt due to faulty Ev
operation in the rooms.

® Detection error due to faulty indoor
unit heat exchanger thermistor.

® Operation halt due to insufficient
gas (gas leakage).

® Operation halt due to faulty indoor
fan motor.

Diagnosis

Measure

Check the wiring and
piping connections.

YES

Is there any error?

NO

Check the dirtiness
of the suction air filter
of the indoor unit.

Is it YES

excessively dirty?

NO

Check No. 2

Electronic expansion
valve check

Is therek YES

abnormality?

NO

Check the indoor unit
heat exchanger thermistor.

Gas replacement after
evacuation (for removal
of moisture from the
equipment).

Is there YES

any abnormality?

Wiring error check
Check No. 1

Clean the air filter

Replace the faulty
Ev/coil.

Replace the indoor
unit heat exchanger
thermistor

Vacuum drying

After replacing the
PCB, check for wiring
errors.

Check No. 1

79




Remote controller indication | Outdoor unit LED indication
A 1

2 3 4

1 RO BEOEe;

Operation halt due to the deicing function

1. Error detection method

4. Troubleshooting

The temperatures detected by the
indoor unit heat exchanger
thermistors and room temperature
thermistors of non-operating units
are used to detect the icing during
cooling operation.

2. Error generating condition

When the following (A) and (B)
temperature conditions in the room
with non-operating units
simultaneously last for 5 minutes
during cooling operation.
(A) Indoor unit heat exchanger
temperature =< —1°C
(B) Indoor unit heat exchanger
temperature = room temperature
—10 degrees
® When the indoor unit icing
protection function activates and
stops operation 4 times
consecutively, the system shuts
down. (The 4-time counter resets
itself when OL, radiation fin
temperature rise, insufficient gas or
compressor startup error does not
occur during the compressor
operation {cumulative time) after
the error generation.)
{Cumulative time 60 minutes)

3. Possible causes

® Operation halt due to wiring or
piping error.

® Operation halt due to faulty Ev
operation in the rooms.

® Operation halt due to short-circuit.

® Detection error due to faulty indoor
unit heat exchanger thermistor.

® Detection error due to faulty indoor
unit thermistor.

Diagnosis

Measure

Check the wiring and
piping connections.

Is there any error?

NO

Check No. 2
Electronic expansion
valve check

Is there any error?

NO

YES

YES

Check the indoor unit
heat exchanger thermistor.

Check the room
temperature thermistor.

Low

Gas replacement after
evacuation (for
removal of moisture
from the equipment).

YES

Is there any error?

NO

Wiring error check
Check No. 1

Replace faulty Ev/coil.

Replace the room
temperature
thermistor.

Replace the indoor
unit heat exchanger
thermistor.

Vacuum drying

After replacing the
indoor unit PCB, check
for wiring errors.

Check No. 1
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Remote controller indication

Outdoor unit LED indication

2 3 4 Faulty outdoor unit PCB and transmitting/receiving

Measure

A 1
* ® WOk ok % circuit
1. Error detection method 4. Troubleshooting
(D The proper program operation of Diagnosis
the microcomputer is checked by
the program.
@ Signals transmitted from the Check the power
outdoor unit to the indoor unit are supply voltage.
received by the outdoor unit itself
in indoor unit -outdoor unit signal
transmission mode, and proper
receiving of the signals by the Is it at the NO
indoor unit is checked. rated voltage?
Check the outdoor
unit's 25A fuse.
2. Error generating condition
(® When the microcomputer program Is there NO
does not function properly. conductivity?
@ When the signals transmitted from Y
the outdoor unit to the indoor unit
are received by the outdoor unit
itself in indoor unit-outdoor unit Chock th istor of
signal transmission mode, but not N &ec de Va”s.toFr,é’B
properly. the outdoor uni .
. YES
Is it damaged?
Check the fuse on the
outdoor unit PCB.
Is there NO
conductivity?
3. Possible causes Check the 5-VDC power supply
of the outdoor unit PCB.
® Display disabled by faulty power
supply. .
® Faulty signal transmitting/receiving
circuit of the outdoor unit PCB. Is the volta_?e NO
® Microcomputer program run-away 5+ 0.5V7
due to an external factor.
- Noise
- Momentary voltage drop
- Momentary power failure, etc. Check the connection wires between
® Faulty outdoor unit PCB. the indoor and outdoor units.
NO
Is it normal?
To next page

Correct the power
supply.

Replace the fuse

Replace the varistor.

Replace the fuse.

Check the voltage at
the terminals marked
with "56V" and "GND".

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

Correct the
interconnection wiring
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4. Troubleshooting

Diagnosis Measure
From previous page
Turn the power off
and back on again.
Does the YES

same LED indication
appear again?

NO

Check No. 13
Power supply

waveform check

Is there any YES

Check the grounding.

Is the grounding
proper?

disturbance?

NO

Turn off the power,
remove No. 2 of the
terminal board, and
turn the power on
again.

NO

Is it normal?

Provide the grounding.

The malfunction may
be caused by an
external factor, rather
than defective parts.
Locate the cause of the
noise, etc., and correct
the situation.

Locate the cause of the
power supply
waveform disturbance,
and take necessary
measures.

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

Replace the indoor
unit PCB.
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Remote controller indication

S

Outdoor unit LED indication
A 1 2 3 4

ok IR IR R

Faulty outdoor unit PCB

1. Error detection method

4. Troubleshooting

The proper program operation of the
microcomputer is checked by the

program,

Diagnosis

Measure

Turn on the power
again.

2. Error generating condition

When the microcomputer program

does not function properly.

same LED indication
appear again?

Does the YES

NO

Check the grounding.

3. Possible causes

® Microcomputer program run-away

due to an external factor.
« Noise

+ Momentary voltage drop
« Momentary power failure, etc.

® Faulty outdoor unit PCB.

Is the grounding

NO

proper?

After replacing the
outdoor unit PCB,
check for wiring
errors.

Check No. 1

Provide proper
grounding.

The malfunction may
be caused by an
external factor, rather
than defective parts.
Locate the cause of the
noise, etc., and correct
the situation.
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Check No.1 Wiring error check

This product is equipped with an automatic wiring correction.

Press the Wiring Correct switch <SW3> on the PCB of the outdoor unit.

Note that this switch does not function under the following conditions.
® The first minute after the power was turned on.
® When outdoor temperature is 5°C or less.

® When an indoor unit is in operation {turn off all indoor units).

When the Wiring Correct switch is pressed, inter-unit wiring is corrected within 15 to 20 minutes.
Service monitor LED indicates in the table below whether correction is possible or not. See the diagram on the right for the

indication.
LED 1 2 3 4 Message
Automatic correction impossible
Status Flashing £ Automatic correction completed
£+ {One or more of LEDs 1 to 4 are ON} Abnormal stop (Note 2)

Note 1) After the wiring correction is complete, LEDs continue to indicate until normal operation or forced operation is started. This is not

malfunction.

Note 2) See the Service Guide for information.

Wiring Correct Example

Terminal

BlocK A‘BIC’D

Room wiring
connection FROM FROM
condition ROOM ROOM
A rFROM D FROM
ROOM ROOM
B [

LED lighting sequence after a wiring correction
SERVICE
MONITOR

LEDA 1 2 3 4

Order of LED flaching: 1, 2, 4, 3
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Check No.2

Electronic expansion valve check

using a tester.

EV coil is faulty.

® [f latching sound is not generated, the EV unit is faulty.

Conduct the followings to check the electronic expansion valve (EV).

(@ Check to see if the EV connector is correctly inserted in the PCB. Compare the EV unit and the connector number.

@ Turn the power off and back on again, and check to see if all the EVs generate latching sound.

(® If any of the EVs does not generate latching noise in the above step @, disconnect that connector and check the conductivity

Check the conductivity between pins 1, 3 and 6, and between pins 2, 4 and 5. If there is no conductivity between the pins, the

@ If no EV generates latching sound in the above step @), the outdoor unit PCB is faulty.

® If the conductivity is confirmed in the above step @), mount a good coil (which generated latching sound) in the EV unit that
did not generate latching sound, and check to see if that EV generates latching sound.
e [f latching sound is generated, the outdoor unit PCB is faulty.

{Note} Please note that the latching sound varies depending on the valve type.

Valve body condition {symptom)

Check method/Measure

(1) Valve body catches at fully opened or half opened position.
{(Symptom)
Cooling: Water leakage at the no-operation unit
Flow noise of refrigerant in the no-operation unit
Operation halt due to icing protection
Heating: The unit does not heat
{Only for heat pump model)
Refrigerant flow rate vary by unit
{Discharge air temperatures are different by room)
Peak cut

Reset power supply and conduct cooling operation unit by unit.

Check the liquid pipe temperature
of no-operation unit.

Is it almost
same as the outside

NO
air temperature?

Replace the EVn of the room.

(2) Valve body catches at complete close position.
(Symptom)
Cooling: @ The only unit having problem does not cool the room .
® When the only faulty unit is in operation, the unit makes
pump down.
(The low pressure of the unit becomes vacuum)
@ |T is activated.
® Abnormal discharge pipe temperature
Heating: Insufficient gas due to liquid refrigerant stagnation inside
the faulty indoor unit
{Only for heat pump model)
® The unit does not heat the room.
® |T is activated.
® Abnormal discharge pipe temperature

Reset power supply and conduct cooling operation unit by unit.

Check the low pressure

Does the
pressure become into
yacuum zone?

NO

Replace the EVn of the room

(3) Valve does not open fully.

(Symptom)

® The unit does not cool nor heat {only for heat pump model.}
®|T is actuated.

® Abnormal discharge pipe temperature

Check the number of rotation of shaft if it is 5 and half from full open

to complete close using manual coil for electronic expansion
valve. When the number of rotation of shaft is less than the above
value, the valve may catch anywhere of the body.

(Refer to the instruction "Using manual coil for electronic
expansion valve" )
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Check No.3 Power transistor output check

Measure the output current and voltage of the power transistor.

{1)Output current measurement
Remove the front panel, and measure the current in the red, yellow and blue wire harness inside the compressor using a

clamp meter.

(@ Attach the clamp meter to the red, yellow and blue wire harness, and conduct forced cooling operation.
(2 When the output frequency has stabilized, measure the output current of each phase.

@ If the current outputs of all the phase are balanced, it is normal.

@ If even one phase is out of balance, replace the outdoor unit PCB.

® If the compressor stops before the output frequency stabilizes, measure the output voltage.

(2)Output voltage measurement
Remove the front panel, and disconnect the red, yellow and blue wire harness inside the compressor from the terminals.
Measure the output voltage of the red, yellow and blue wires using a tester.
(D Conduct forced cooling operation with the equipment in the condition shown in Fig.1.
(@ Measure the voltage between the operation start (when the outdoor unit fan starts rotating) to operation halt caused by an
CT error {about 15 seconds).
(3 Reset the power, and repeat steps (1) to (3) for each phase of U-V, V-W and W-U.
@ If the voltages of all the phases show results similar to the solid line in the graph shown in Fig.2, the outdoor PCB is normal.
(® If the voltage of even one phase deviates from the solid line shown in Fig.2, conduct the following test.
® Check the harness between the power transistor and compressor {check items: breaking of wire and wiring errors). If the

harness is normal, replace the PCB.

[Fig.1] (Notes) [Fig.2]
1. Do not touch the terminals of the red, yellow and
blue wires when the power is supplied. {Touching Abnormal
them is very dangerous since a voltage of over
100V is applied.) w4 T
2. Do not short-circuit the terminals of the red,
yellow, and blue wires. (v) Normal

Abnormal
e

15 seconds

Yellow

Compressor 3 range
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Check No.5

Thermistor resistance check

Remove the connectors of the thermistors on the PCB, and measure the resistance of each thermistor using tester.
The relationship between normal temperature and resistance is shown in the graph and the table below.

Thermistor
Temperature R25C=20kQ B=3950
(°C)
-20 211.0 (kQ)
—15 150.0
—10 116.5
-5 88.0
0 67.2
5 51.9
10 40.0
15 31.8
20 25.0
25 20.0
30 16.0
35 13.0
40 10.6
45 8.7
50 7.2

OO

(kQ)

U

(R25=20kQ . B=3950)

Tester

Resistance range

150

50
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Check No.5

Installation condition check

Diagnosis

Measure

Installation condition check

the allowable

dimensions of the Abnormal

air suction and
discharge area.

Normal

Does the
discharged air from Yes

other outdoor unit cause
an increase of the suction
air temperature?

Is the heat Yes

exchanger very dirty?

Is the air

flow blocked by Yes

obstacles or winds blowing
in the opposite
direction?

Change the position of the air discharge grille
or the installation location.

Change the position of the air discharge grille
or the installation location.

Clean the heat exchanger.

Change the installation location or direction.

Check the outside air temperature (temperature
of air taken in by the outdoor unit).o (The
outside air temperature shall be 43°C or lower.)
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Check No.6

Discharge pressure check

Diagnosis

Measure

Discharge pressure check

NO
Is the stop valve open?
YES
Is the connection NO
pipe deformed?
At the heat NO

exchanger
and air filter dirty?

Open the stop valve.

Replace the pipe installed at the site.

Clean.

Replace the compressor.

Check No.7

Power supply waveforms check

Measure the power supply waveform between pins 1 and 3 on the terminal board, and check the waveform disturbance.
® Check to see if the power supply waveform is a sine wave (Fig.1).

e Check to see if there is waveform disturbance near the zero cross (sections circled in Fig.2)

[Fig.1]

[Fig.2]
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Check No.8

Inverter units

Refrigerant system check

Check for gas leaks.
See the section on
insufficient gas detection.

Diagnosis Measure
Refrigerant system check
s the discharge
: YES
. thermister Correct the problem.
disconnected from
the holder?
NO
_ Isany ) YES
moisture found in Conduct vacuum drying.
sight glass. Conduct the check after operating the
equipment for a sufficient length of time.
NO

Replace the refrigerant.

Check No.9

Inverter units

Compressor/refrigerant system check

Compressor/refrigerant
system check

Does the
equipment stop
frequency due to

YES

Faulty compressor.
Replace the compressor.

90
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Check No.10 Inverter units Hall IC check

{1} Check the connector connection.

{2) With the power ON, operation OFF, and the connector connected, check the following.
(@ Output voltage of about 5 V between pins 1 and 3.
(@ Generation of 3 pulses between pins 2 and 3 when the fan motor is

Failure of {1} — faulty PCB — Replace the PCB.
Failure of (2) — faulty hall IC — Replace the fan motor.
Both (1} and (2) result — Replace the PCB.

The connector has 3 pins, and there are three patterns of lead wire colors.

1 O Gray (power supply)

2 O Purple {signals)

31O Blue (grounding)

1 O |—— White {power supply)

2 QO [—— White with black line (signals)

3 O b—— White with manufacturerAfs mark (grounding)

Check No.1 Inverter units Indoor unit PCB (2) output voltage check

(1) Check the connector connection (breaking of wire check).
(2) With the power On and Off, check the following.
® Output voltage of about 5 VDC between pins 6 and 7.
S35
7 O— -
;J7 «? Measure the voltage
5V between these.
6 O PR
4& 12v
5 | O
4 O Zero cross
3 O Indoor unit-outdoor unit
transmission (receiving)
2 O Indoor unit-outdoor unit
transmission {transmitting)
1 O Rotation speed pulse input
(0°C5V)
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8. Removal Procedure
(1) FTK25/35H Series and FTX25/35H Series

Warning! Be sure to turn off all power supplies before

Remov ir fil .
al of air filter disarrangement work.

Procedure Points

1. External features

2. Removing air filters
(D Pull protrusions on left
and right sides of panel
with fingers and open

front grille all the way.
ON/OFF switch on main unit also

functions as remote controller
signal receiving section.

(2 Lift center section of air
filter and disengage
hooks at two locations.

(® Remove air filter by
pulling forward.

* Left and right filters are
interchangeable.

* To re-install,insert air filter along
the guide.
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Removal of front grille

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

* Pull protrusions on left and
right sides of front grille
and open panel until it locks
in position.

(@ Slide down locking switch
at the center of front grille
and disjoin hinge.

(@ Remove front grille from
the unit.

Lock ,'-—,".L 4
[

]

I
Unloc}(}

* Lift front panel until a clicking
sound is produced.
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Opening and closing of service cover / Changing Warning! Be sure to turn off all power supplies before
settings at installation site disarrangement work.

Procedure Points

1. Opening and closing of
service cover
(D Remove service cover
mounting screw.

(@ Open service cover
upward

2. Changing settings at
installation site
(D Reminder timer is set to
OFF at the factory.
@ Filter sign can be reset.

"___

J CLEANING
I6MP
% ©
— f

RESET

=
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Warning! Be sure to turn off all power supplies before

Removal of front panel

disarrangement work.

Procedure

Points

@ Lift horizontal blade to
open position.

(2 Remove screw covers at
two locations, then
remove Screws.

Front cover can be now
dismounted from the
unit.

® To remove front panel,
pull the lower part of
panel forward and lift it
while twisting up.

Center hook

* Screws are longer than screws
used previous models.

Screw length:
20mm (right)
16mm (left)

* Two hooks are provided on left
and right top side of front panel.

Top side hook
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Warning! Be sure to turn off all power supplies before

Removal of horizontal and vertical blades .
disarrangement work.

Procedure Points

@ Lift horizontal blade to
open position.

Retaining sections
@ Disengage horizontal

blade from two blade
retaining sections.

* Re-installation

w (D Set blade while twisting onto
the alignment key on right side
first.

@ Engage blade retaining
sections at two locations.

® Bend blade slightly and
remove it from the unit.

@ Disengage vertical blades
from bottom catch by
bending them slightly.

® Pull the vertical blades
forward to remove.
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Warning! Be sure to turn off all power supplies before

Removal of PC board (1/4) disarrangement work.

Procedure Points
* Remove front panel. [S— e —“_‘_‘\\
(D Remove screw of service —TWW———"—/”—_ TN
cover. y l‘-
; A 07
Tt 1f 2 E'_—/: )
J !

i r_DL—

\\\\\\\\\m ‘ﬂlt
b /

=17
S~ = ) |8

(@ Disengage three hooks of
electrical parts box.

(® Remove box cover

@ Disconnect a connector of
swing motor.

Disconnect connectors"S6" .

Control
PC board
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Removal of PC board (2/4)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

|

@ To remove connector of
fan motor, remove
control PC board "S7" and
power supply PC board
"S1".

l

PSS <l

4

@ Pull control PC board
forward, then disconnect
connectors.

S6 —

S7

|

P.C.B. detail
S
w
3
P i
e

7
g !

I
[

When disconnecting wire harness,
pull out the connector holding
terminal section of connector.

Do not hold lead wire.

S21

]
2P023208

e
\
e S

-----
~~~~~
rUsae

Y
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Warning! Be sure to turn off all power supplies before

Removal of PC board (3/4) disarrangement work.

@ Remove power supply PC
board.

Remove lamp house and
signal receiving PC board
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Removal of PC board (4/4)

Warning! Be sure to turn off all power supplies before

disarrangement work.

Each PC board of
indicator can be removed

individually.

@ Remove signal receiving
PC board.

Procedure Points
(® Disengage hook of lamp
house, and open upward. ——\I“J\ L
\
> o ?éﬁ N

* Be sure to mount room
temperature thermistor in correct

direction.
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Removal of swing motor assembly.

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

* Remove front panel.
(@ Open lamp house
assembly.

(2 To remove swing motor
assembly, remove two
SCrews.

(3) Remove swing motor
assembly.

® Remove swing motor.
{Two screws)

* Mounting screws for swing motor
assembly and for swing motor
are different in length
respectively.
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Removal of drain pan (1/2)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

(@ Remove bottom cover to
access drain hose (for
left-handed piping).

(2) Remove two screws that
secure bottom frame to
mounting plate.

@ Lift the unit slightly and
pull out drain hose.

Thin cloth

Rubber band

Plastic bag

* Wrap a thin cloth around the tip
of screwdriver, and pry open the
cover.

* This step is not necessary for
backside piping.

* Be careful not to soil the floor
with drain water.
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Removal of drain pan (2/2)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

@ Disengage hook on left
side.

® Dismount left side of
drain pan from the unit.

(6 Dismount right side of
drain pan from the unit.

@ Disconnect drain hose.

3

T
=

BT

[

\ T

Warning!
Hold the bottom of the drain hose
and disconnect drain hose.

103




Piping of drain hose at left side

Warning! Be sure to turn off all power supplies before

disarrangement work.

@ Insert drain hose.

3 Insert drain plug into the
opening on right side,
and press it in using
hexagon wrench (4mm).

@ Place drain hose into left
side of the unit, and
mount drain pan.

G \

Procedure Points
(@ Pull out drain plug
located on left side of
drain pan with fingers.
Warning!

Hold the bottom of the drain hose
and insent drain hose properly.
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Warning! Be sure to turn off all power supplies before

Removal of electrical parts box (1/2) disarrangement work

Procedure Points

* Remove drain pan
according to the procedure |
of "Removal of drain pan".

() Remove heat exchanger
thermistor. Then
disconnect all connectors
of electrical parts box.
(81, S7, S6)

T —
L

raoa

|

(@ Remove screw located at
bottom of electrical parts
box.
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Warning! Be sure to turn off all power supplies before

Removal of electrical parts box (2/2) disarrangement work

Procedure Points

(® Lift up electrical parts box Ik LJ
slightly and disengage 7
hook located at bottom

side. m‘ﬂ ( // T

® Disengage hook located
at top side.

® Pull forward and remove
electrical parts box.
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Removal of heat exchanger (1/4)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

* Conduct pump-down
operation.

(D Remove bottom cover
located at lower part of
the unit and disconnect
two screws.

(@ Push two positions at
lower part of the unit to
disengage bottom frame
hooks from mounting
plate. Lift the unit slightly.
Refer page 202.

(® Remove insulation tube,
and disconnect liquid
pipe at the flare.

@ Disconnect gas pipe at
the flare.

Warning!
If gas leaks,repair the leak location,
then connect all refrigerant from
the unit. Conduct vacuum drying,
and charge proper amount of
refrigerant.

Warning!
Do not mix any gas (including air)
other than the specified refrigerant
(R22) into refrigerating cycle.
(Mixing of air or other gas causes
abnormal temperature rise in
refrigerating cycle, and this results
in pipe rupture or personal
injuries.)

* Use two wrenches to disconnect
pipe.

* After pipes are disconnected,
close all pipe openings with caps
to prevent dust and moisture
from entering pipes.
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Removal of heat exchanger (2/4)

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

* For removal of front panel,
drain pan, electrical box
and other parts, see
reference pages.

1. Lifting heat exchanger
(D Remove screw holding
heat exchanger mounting
plate in place.

(@ While raising heat
exchanger, pull it forward
and disengage hooks.

(® Lift heat exchanger.

2. Disconnecting right side
(D Disengage hook located
on right side.

fingers.)

Caution!

When removing or reinstalling heat
exchanger, be sure to wear
protective gloves or wrap heat
exchanger with cloths. {Fins can cut
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Removal of heat exchanger (3/4)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure Points

3. Loosening pipe retaining
plate
(D Disengage hook on pipe
retaining plate, and turn
the plate 90 degrees.

@ Pull auxiliary pipe
forward to an angle of 10
to 20 degrees.

(® Disengage hooks and lift
heat exchanger.

10-20 degree

“ys

\\\* Be careful to prevent pipe

deformation.
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Removal of heat exchanger (4/4)

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

@ Pull heat exchanger
forward.

(® Turn heat exchanger 90
to upright position.

® Pull out the heat
exchanger along the pipe
from the unit.

Warning!
Do not mix any gas (including air)
other than the specified refrigerant
{R22) into refrigerating cycle.
{Mixing of air or other gas causes
abnormal temperature rise in
refrigerating cycle, and this results
in pipe rupture or personal
injuries.)

Warning!
If gas leaks, repair the leak location,
then collect all refrigerant from the
unit.
Conduct vacuum drying, and
charge proper amount of
refrigerant.

Cautiont
When removing or re-installing
heat exchanger, be sure to wear
protective gloves or wrap heat
exchanger with cloths. {Fins can cut
fingers.)
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Removal of fan rotor and motor

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

@ To remove right side

panel, remove three
screws.

(@ Remove fan rotor and
motor together from the

unit.

(® Loosen the hexagon head
set screw on the fan
rotor, and remove the
motor. @ screwdriver
can be also used.

@ Press the bearing with
finger from the outside to

remove it. &

!
B |

——

— 1] J 3l

Q ecr.
D G

|78

i/l

\G VLR
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(2) FTK50/60 H series and FTX50/60 H series

Warning! Be sure to turn off all power supplies before

Removal of air filter disarrangement work.

Procedure Points

1. External features

2. Removing air filters
@ Puli protrusions on left
and right sides of grille
with fingers and open
front grille all the way.

ON/OFF switch on main unit also
functions as remote controller
signal receiving section.

(@ Lift center section of air
filter and disengage
hooks at two locations.

(3 Remove air filter by
pulling forward.

* Left and right filters are
interchangeable.

* To re-install, insert air filter along
the guide.
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Removal of front grille

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure Points

* Pull protrusions on left and
right sides of front panel
and open grille until it locks
in position.

(D Slide down locking switch
at the center of front grille
and disjoin hinge.

(@ Remove front grille from
the unit.

\

2

7
.

2 <dD%
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* Lift front panel until a clicking
sound is produced.
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Opening and closing of service cover/ Warning! Be sure to turn off all power supplies before
Changing settings at installation site disarrangement work.

Procedure Points

1. External features
(D Remove service cover
mounting screw.
{(M4x £ 12 black)

) Take off cover by pulling
down.

2. Changing settings at
installation site

@ Filter sign can be reset.

CLEANING
LAMP

(o)

) _FEJSIFET [©
L

&

/
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Removal of front panel (1/2}

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

(D Lift horizontal blade to
open position.

(2 Remove screw covers at
three locations, then
remove SCrews.

{M4X £ 16X3 pcs.)
Front cover can be now
dismounted from the
unit.
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Warning! Be sure to turn off all power supplies before
disarrangement work.

)

Removal of front panel (2/2

Points

Procedure

* Four hooks are provided on top

side of front panel.

’

(® To remove front panel

take out air filter and

disengage two hooks on
upper side of than three
hooks on lower side of

flap.

@ Top side is provided with

four hooks. To

disengage, move front

panel forward while

twisting it.
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Removal of horizontal and vertical blades

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

() Lift horizontal blade to
open position.

(2) Disengage horizontal
blade from three blade
retaining sections.

(3 Bend blade slightly and
remove it from the unit.

@ Disengage vertical blades
from bottom catch by
bending them slightly.

® Pull the vertical blades
forward to remove.

* Re-installation

(D Set blade onto the alignment key
on right side first.

(@ Engage blade retaining sections
at 3 locations.

-

-

A Y
ol .
Q-

QT ———
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Removal of drain pan (1/2)

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

* Remove front grille.
* Remove electrical box.

(D Remove bottom cover to
access drain hose (for
left-handed piping).

(@ Remove two screws that
secure bottom frame to
mounting plate.

(3 Push two positions at
lower part of the unit to
disengage bottom frame
hooks from mounting
plate.

Lift the unit slightly and
pull out drain hose.

@ Lift the unit slightly and
pull out drain hose.

Thin cloth

Plastic bag

* Wrap a thin cloth around the tip
of screwdriver, and pry open the
cover.

* This step is not necessary for
backside piping.

Listen to clicking sound to ensure
secure mounting of parts.

\ Section
%

\

EJ

* Be careful not to soil the floor
with drain water.
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Removal of drain pan (2/2)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

(® Disengage hook on left
side.

(® Dismount left side of
drain pan from the unit.

(@ Dismount right side of
drain pan from the unit.

Disconnect drain hose.

2777,

LA

- 7} —
=

Warning!
Hold the bottom of drain hose and
disconnect drain hose.
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Warning! Be sure to turn off all power supplies before

Removal of PC board {1/3) disarrangement work

Procedure Points

* Remove front panel.

(D Remove water-proofing
plate. Cover can be
removed by moving hook
outward.

| — Press this section to

/
/
@” disengage hook.
B

X

Held in place by

@ Electrical box cover is this hook.
secured in position by
two hook. %
/////I////
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Removal of PC board (2/3)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure Points

(® Disconnect earth wire.

@ Disconnect heat
exchanger thermistor.

(® Disconnect swing motor
wire harness.

® Pull out printed circuit

board, and unplug wire
harness connector.

@ Remove P.C. Board.

NN e .

D)
/&

When disconnecting wire harness,
pull out the connector holding
terminal section of connector.

Do not hold lead wire.

121




Warning! Be sure to turn off all power supplies before

Removal of PC board (3/3) disarrangement work.

Procedure Points

. ¥ > o

3@%@3;:]52\ 7 P 1-—ﬁ
//ﬁﬂD/N[ 2 ;Pozs%ﬁ .IA k [:13 2

T
® Pull out power supply L ]| =
printed circuit board 3 ’=l
slightly. olol
i =P
== LEF}\\
— e )
” U‘ ., 55

(® After disconnecting
power supply terminal
and motor wire harness,
remove power supply
printed circuit board.

Fan motor : S1
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Warning! Be sure to turn off all power supplies before

Removal of electrical parts box (1/2) disarrangement work

Procedure Points

Remove thermistors, earth q
wire and connectors (S1, S6) f;ﬁ N?S\\
(D Remove screw located at 4 =

right lower side of =7 /f*‘

electrical box. als

{M4x £ 16)

(2 Disconnect swing motor
wire harness.

slighthy and disengage
hook located at bottom

(3 Lift up electrical parts box —_——— i T\
side.

@ Disengage hook located
at top side.
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. Warning! Be sure to turn off all power supplies before
Removal of electrical parts box (2/2) 9 disarrangement workp PP

Procedure Points

® Unplug connector of fan
motor wire harness.
(s1)

® Move electrical box
slightly to right, then pull
out box forward.

Drain guide

7w <Jotin Cautiont

//IZIL///%// '/ B\ aution!

7] / Do not catch the putty on
////////// -'/ £ d ' protrusion of drain guide in the

flame protection panel.
3
lllllllllllll" =

S,
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Removal of swing motor assembly

Warning! Be sure to turn off all power supplies before

disarrangement work.

Points

*Remove front panel.
*Remove the electric parts
box.

(D Remove two screws
holding horizontal swing
motor in place.

(M4x £ 8)

(@ Remove two screws
holding vertical swing
motor in place.

(3 Remove two screws
holding swing motor
mechanism in place.
(M4x £ 8)

AT
e s

e AR S
Ilﬂflllqﬂ”’.Jy_{;@%._

P

o

fliz2 _—
N

The number of motors varies
depending on the model.

LU
W
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Q

e
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Piping of drain hose at left side

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure Points
Remove drain pan. (Refer
page 202, 203)
@ Pull out drain plug
located on left side of
drain pan with fingers.
Warning!
Hold the bottom of drain hose and
insert drain hose properly.

@ Insert drain hose.

@ Insert drain plug into the
opening on right side,
and press it in using
hexagon wrench (4 mm).

@ Place drain hose into left
side of the unit, and
mount drain pan.

* Make sure to check draining
the water properly.
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Removal of heat exchanger (1/5)

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

* Conduct pump-down
operation.

(D Remove bottom cover
located at lower part of
the unit and disconnect
two screws.

(2 Push two positions at
lower part of the unit to
disengage bottom frame
hooks from mounting

plate. Lift the unit slightly.

Refer page 202.

(3 Remove insulation tube,
and disconnect liquid
pipe at the flare.

(® Disconnect gas pipe at
the flare.

Warning!
If gas leaks, repair the leak location,
then collect all refrigerant from the
unit. Conduct vacuum drying, and
charge proper amount of
refrigerant.

Warning!
Do not mix any gas (including air)
other than the specified refrigerant
{R22) into refrigerating cycle.
{Mixing of air or other gas causes
abnormal temperature rise in
refrigerating cycle, and this results
in pipe rupture or personal
injuries.)

* Use two wrenches to disconnect

pipe.
* Be careful not to scratch the wall.

* After pipes are disconnected,
close all pipe openings with caps
to prevent dust and moisture
from entering pipes.
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Removal of heat exchanger (2/5)

Warning! Be sure to turn off all power supplies before
disarrangement work.

* For removal of front grille,
drain pan, electrical box
and other parts, see

reference pages.

1. Lifting heat exchanger
(D Remove screw holding
heat exchanger mounting
plate in place.

@Whl ing heat
xchan g r, pull it forward

and disengage hooks.

® Lift heat exchanger.

‘\*“‘"‘f/
/2 '.&\\\ R
i \\\\\\\

\QQQ\\\\\\\

T (\\\\\
("ce I\I\I\I\»}}}»}II i

e

\\\\\\\\\\\\\“
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]

Caution!
When ing o
heat ex h nger, b

nstalling
e to wear
protective glov r wrap heat
exchanger with cloths. (Fins can
cut fingers.)
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Warning! Be sure to turn off all power supplies before

Removal of heat exchanger (3/5) disarrangement work

Procedure Points

2. Remove the heet exchange
from the right side plate.
@) There are hooks on right

side plate.
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Warning! Be sure to turn off all power supplies before

Removal of heat exchanger (4/5) disarrangement work

Procedure Points

3. Loosening pipe retaining
plate

(1) Disengage hook on pipe
retaining plate.

@ Pull auxiliary pipe
forward to an angle of 10 g

to 20 degree. 4
= 7 —
—— | * Be careful to prevent pipe

) @':5(( || deformation.

10~20 degree W

(3 Pull out heat exchanger ‘}’
toward front. e/ 57

130




Warning! Be sure to turn off all power supplies before

Removal of heat exchanger (5/5) disarrangement work

Procedure Points

Warning!

Do not mix any gas (including air)
other than the specified refrigerant
(R22) into refrigerating cycle.
(Mixing of air or other gas causes
abnormal temperature rise in
refrigerating cycle, and this results
in pipe rupture or personal
injuries.)

@ Pull out the heat
exchanger along the pipe
from the unit.

Warning!

If gas leaks, repair the leak location,
then collect all refrigerant from the
unit. Conduct vacuum drying, and
charge proper amount of
refrigerant.

Caution!

When removing or re-installing
heat exchanger, be sure to wear
protective gloves or wrap heat
exchanger with cloths. (Fins can
cut fingers.)
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Removal of fan rotor and motor

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

* Remove front panel, drain
pan,electrical parts box and
heat exchanger from the
unit.

(D Remove three screws on
right side panel.

@ Remove fan rotor and
motor together from the
unit.

(® Loosen the hexagon head
set screw on the fan
rotor,and remove the
motor. @ screwdriver can
be also used.

@ Press the bearing with
finger from the outside to
remove it.

/()
4
/

A
A
A
A

\ WARNING
{In case of installing fan rotor and
motor)
Make sure to insert the set screw
in the groove of fan motor shaft.
Set the fan motor in right.

* Set the bottom of motor name
plate to the edge of motor base.

Groove

Rotor

Fan motor
Set screw
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(3) For CDK25~60H Series and CDX25~60H Series

cover

External appearance and removal of electrical box

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

(@ The illustration shows
external appearance and
parts name of ceiling
mounted type indoor
unit.

Gas pipe connection port
Liquid pipe connection port

(@ Remove two screws to
remove electrical box
cover,

(® Procedure of PCB
connection with wire
harness and parts name
are shown in the
illustration on the right.

Electric Components Box

(Plug is interchangeable
at left and right side.)

Suspension Brackets

N

Drain'pan

g

Terminal strip of CDX(K) - HVET
model consists with three

terminals.
S24 S37 536 ,/51
/ @ @
0 o ]
il T o) | | PCB Assy
() ° - {Power Supply)
o i N\
© @ 00 & tJ I
o @F = o] =
T / )
S32 si1 S7 RED
/
PCB Assy {Control) o
e WHT
[ BLK
c %
Earth wire
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Warning! Be sure to turn off all power supplies before

Removal of PCB and heat exchanger thermistor disarrangement work.

Procedure Points
(1 Remove four locking card
spacers to remove control i {
PCB.
e
a® o g a
208 o G\l g
as = s °9
B o [ P
" N
/ o

(@ Remove two screws of
mounting parts to
remove power supply
PCB.

Be careful not to lose thermistor
retaining spring.

(® Remove heat exchanger
thermistor.

Thermistor

o

/

Thermistor Retainer Spring

4N

S8

a—)
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Removal of drain pan and fan motor

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

(@ Remove eight screws to
remove bottom panel.
Remove eight screws to
remove drain pan.

(2) Remove two mounting

parts of fan motor.

(3 Disconnect wire harness.

Remove two screws.

Remove two screws.

® Be careful not to spill drain water
onto the floor during removal of
drain pan.

® Be careful not to fall drain pan
when removing the bottom panel
of heat exchanger.

A\ Bottom panel

Mounting parts

Motor mounting base

® Be sure to check the motors are
reinstalled in correct position when
reassembling work.
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Warning! Be sure to turn off all power supplies before
Removal of fan motor and fan rotor (1/2) g disarrangement workp PP

Procedure Points

For safety, this service work should
be done by two persons.

(D To remove fan assembly,
remove eight screws and
pull forward.

Caution!
When removing or reinstalling
heat exchanger, be sure to wear
protective gloves or wrap heat
exchanger with cloths. (Fins can
cut fingers.)

) To remove fan housing,
remove four screws.

D
| —
T

ANy
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Warning! Be sure to turn off all power supplies before

Removal of fan motor and fan rotor (2/2) disarrangement work

Procedure Points

(® Loosen boss screws using
hexagon wrench and
open fan housing.

@ Slide fan motor to left
side and remove fan
rotor.

® Remove another fan rotor
by using the same way
before removing fan
motors.
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(4) Outdoor Unit for all models

Warning! Be sure to turn off all power supplies before

Removal of outer panels (1/2) disarrangement work

Procedure Points
@ To disconnect top panel, * Top panel can be removed
remove four mounting individually.
screws.
@ This illustration shows Top panel N
the position of various > -
casings relatively. \»
= Drip proof cover
7Hooks
| Side
panel

* Be careful not to forget
reinstalling, lose or break the drip
proof cover.

* Three hooks on front panel and
two hooks on right side panel are
equipped.

Bell mouth
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Removal of outer panels (2/2)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points
® How to remove bell
mouth

@ Unclamp lead wire at
right side of
compressor.

® Remove two screws.

© Disengage two hooks at
left side

Warning!
Do not touch the charged part in
which high voltage remains for
about 15 minutes after power-

supply is turned off.
ll == Bell mouth

e
¥

I

1~ N
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©
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Hooks
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Removal of propeller fan motor

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

* Remove front grille to
disconnect propeller fan.

(D Dismount four mounting
screws to remove front
grille.

(@ Remove washer based
nut to disconnect
propeller fan.

* Casings, bell mouth and
electrical parts box should
be removed before
removing fan motor.

(3 Remove four mounting
screws to dismount fan
motor.

@ Open clamping claw to
unclamp lead wire of fan
motor.

1
¥

7

D-cut

Propeller fan

Washer
based nut

To assemble, align the ¥ mark
of the propeller fan to the
D-cut on the motor shaft.

_..L,.l

"IlLl

Points

[\

QT&

ST

\

V.

Lead wire of
fan motor

I
A

N 2 \] l”l””“ Electrical
“‘wz / ) o parts
$| ||‘|||“|||‘l;\\-\‘“‘ ;TA/ kk< ':/ :: 7 f\
I iy “m% N ) 10T 7 \
il @,‘ | 41 J

140




Removal of PCB (1/2)

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

* Remove side panel and top
panel by following
"Removal of outer panels".

() Disconnect connectors
and wire harness of PCB.

Thermistor : $91, 592

IT thermostat : S41

Electronic expansion valve coil : $21 to S24
Fan motor : S70

Solenoid valve coil : S80
Compressor harness : U, W, V

@ The right illustration
shows switches and LED
lamps on PCB.

(® Remove four mounting
screws to disconnect
PCB.

Thermistor :
$91, S92

IT thermostat :
S41

Motor valve coil :
S21to S24

Fan motor :
S70

Solenoid valve coil :
S$80

LED

SERVICE
MONITQR

* PCB can be removed by
dismounting top panel.

Compressor
harness :

b
—A
—
T—0)

o
=
)7

i
W
l/i’u

|
g
N
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Warning! Be sure to turn off all power supplies before
Removal of PCB (2/2) disarrangement work.

Procedure Points

@ Remove PCB.

® The below illustration
shows the location of
terminal strips of power
supply and connecting
wires. * Remove connectors and harness

Power supply .
terminal strip on PCB to disconnect PCB.
—N—

Glass tube fuse

T Earth
olelle terminal
ciiNe}
c ‘i S o oL o — = Glass tube fuse
W(i)rr:enec 'ng 9999889999995 Connecting wire terminal strip
terminal [ .
@— Power supply
terminal strip
N
Four way
® The right illustration valve
shows the location of L Stop
various electronic Sollen0|d > =16 | Gas valve
. . valve
expansion valve coils and Y Z @

thermistor.
~iI Liquid / Gas
Indication Label

Electronic expansion
valve

Gas thermistor  Heat exchanger thermistor
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Removal of four way valve (1/3)

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

* Remove various casings by
following "Removal of outer

panels".
(D Remove four mounting

(@ Remove outdoor air
thermistor.

(3 Remove a mounting
screw to dismount four
way valve coil.

® Remove a mounting
screw to dismount
solenoid valve coil.

N
screws to dismount
partition plate. O P Y i
A ': g
!
N

Thermistor

v |

K

— [_/
&@ﬁ\\& \&
'TF‘ Slide plate
\ S \ 2| { upward before
&v\,‘%‘\ ‘gfl' taking it off.
e\ A of §

:

* Coils, thermistors and wire
harness should be removed
before dismounting four way
valve, solenoid valve and
electronic expansion valve in
order to protect them from the
flame of torch.

Bl
SFO=CIvE

N\ /7
&
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Warning! Be sure to turn off all power supplies before

Removal of four way valve (2/3) disarrangement work

Procedure Points

* To dismount electronic
expansion valve coil, pull the coil
while turning coil fever.

(® Remove electronic
expansion valve coil.

(® Remove four gas pipe

thermistors.
Heat
exchanger
thermistor

>

Y

U

-
H

W LA

* Be careful not to drop the
thermistor set spring.

.
s

o

@ Remove a heat exchanger
thermistor.

n ==
I L]
>

=
M
-
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Wharning! Be sure to turn off all power supplies before

Removal of four way valve (3/3}) disarrangement work

Procedure Points

Warning!
If refrigerant gas leaks during
servicing work, ventilate the area.
(If refrigerant gas contacts flames,
hazardous gas can generate.)

* Make sure that there is
no refrigerant in the unit

before disassembling.

* Make sure to purge
refrigerant with nitrogen

before heating up brazed
section.

(D Heat brazed @-section of
four way valve, fix lower
part of pipe with pliers,
and then pull upper
section with pliers to
disconnect pipes.

Caution!
Be careful to prevent burn with hot
four way valve or piping.

Caution in reassembly

(@ Use an oxidizing prevention
measure during brazing. If a
nitrogen gas cannot be
used,conduct brazing as quickly
as possible.

@ It is necessary to prevent
packing deterioration caused by
heat and carbonization of oil
inside the four way valve. Cover
the four way valve body with a
wet cloth,and keep it moist by
continuously supplying water to
prevent the valve from heating.
{Maintain the unit temterature
below +120°C.)

@ After disconnecting @-
section, heat three of
brazed ®-section at the
same time to remove four
way valve.

If it is difficult to use gas
welding in the removal
operation:

1. Disconnect the pipe
joints(brazed sections/ that
are easy to remove and
reconnect.

2. Cut the main pipe using a
mini copper pipe cutter to
facilitate removal.

Note:Do not use a hack-saw
since it produces metal

particles during cutting. Mini copper
pipe cutter
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Removal of solenoid valve and motorized valve

Warning! Be sure to turn off all power supplies before

disarrangement work.

Procedure

Points

* Remove four way valve coil,
etc. in order to prevent from
heating.

(D Remove putty of
electronic expansion
valve.

@ Heat and disconnect
brazed sections to
remove electronic
expansion valve.

(® Heat and disconnect
brazed sections to
remove solenoid valve.

Solenoid

Valve

Warning!
If refrigerant gas leaks during
servicing work, ventilate the area.
(If refrigerant gas contacts flames,
hazardous gas can generate.)

* To prevent the solenoid valve
from heat effect due to the flame
of gas torch, cover the equipment
with welding protective sheet or
steel sheet.

Caution in reassembly

(DUse an oxidizing prevention
measure during brazing. If a
nitrogen gas can not be used,
conduct brazing as quickly as
possible.

@Cover the body of motorized
valve with wet cloth, and keep it
moist by continuously supplying
water to prevent the valve from
heating.

Caution!
Be careful to prevent burn with hot
four way valve or piping.
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Removal of electrical parts box

Warning! Be sure to turn off all power supplies before

disarrangement work.

Points

Procedure

* Remove top panel, front

panel, right side panel and
drip proof cover by
following "Removal of outer
panels".

* Disconnect each connector
- and wire harness by

following "Removal of

PCB".

(D Remove 4 screws of
electrical parts box.

Front face....2 locations
Side face.....1 location

Side face earth wire

1 location

() Lift electrical parts box
and remove.

{.
— 7
—

* Be careful not to forget

reinstalling, lose and break drip
proof cover.
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Removal of noise insulation for compressor

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure

Points

(@ Remove sound insulation

@.

@ Remove left and right
sound insulation (B & ©).
{(When removing ®), itis
necessary to disconnect
lead wire of compressor.)

uction
ilter

* The noise insulation are inserted
between pipings. Therefore, be
careful not to split the insulation
due to excessive force.

* Make sure that IT lead wires
should be outside the insulation.

K

g
22 ".g.’-

Vi (ot Y- =

1) s

* Coil noise insulation around the
compressor to place suction filter
inside.

* When attaching noise insulation,
make sure that no clearance is
left.
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Removal of compressor (1/2})

Warning! Be sure to turn off all power supplies before
disarrangement work.

Procedure Points
(@ Remove terminal cover N * Be careful not to drop set spring
. Thermistor of disch ipe thermist
and disconnect 0] set spring scharge pipe thermistor.

compressor lead wire.

@ Pull out thermistor from
discharge pipe.

\F

7

o/

* Fix by clamp material during
installation.

5

»,-:‘\1“' -

e Discharge
5 pipe
thermistor

V7

ar=

———

—

\
N\

ﬁ‘ ~—
/‘ Lead wire for
compressor

{

——

'

Terminal
cover

* Terminal code is printed. Do not
scorch the indication with the
flame of welder. Also record
terminal code on a memo paper
in case the indication becomes
illegible.

(® Remove protection
device.

A

S Q
Vibration- —!
Isolating -

Rubber

™

* Remove vibration-Isolating Rubber.

Protection
device
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Warning! Be sure to turn off all power supplies before

Removal of compressor (2/2) disarrangement work

Procedure Points

* Washer based nut at the right
back is not installed.

* Make sure that there is
no refrigerant in the unit

before disassembling.

* Make sure to purge with
nitrogen before heating up
brazed section.

(D Remove washer based
nuts (3 pieces) which
secure compressor.

Isolating
Rubber

Caution!
Be careful to prevent burn with hot
four way valve or piping.

* Parts necessary to be protected
from heat effect by gas torch
flame should be disassembled or
covered with welding protective
sheet or steel sheet.

@ Heat brazed section at
discharge pipe for
disconnection.

* When using pliers to pull out
pipe, be careful not to flatten pipe
with excessive force.

Warning!
Prepare wet cloth for quick fire
extinguishing in case that
refrigeration oil of compressor has
caught fire.

Warning!
If refrigerant gas leaks during
service work, ventilate the area. (If
refrigerant gas contacts flames,
hazardous gas can be generated.)

(® Heat brazed section at
suction pipe for
disconnection.

(® When brazed section is
disconnected, lift
compressor and remove
after making sure that
pipes are cooled down
enough.
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9. Others

9-1. Test Run from the Remote Controlier (For Heat

Pump Model Only)
This program is to test the air conditioner independent from
the room temperature and the tempersture setting (i.e. as the
thermostat of the indoor unit is bridged).
Carry out the test operation in accordance with the operation
manual to ensure that all functions and parts, such as louvre
movement, are working properly.

Using the remote controller for trial operation

(1) Press the ON/OFF button to turn on the system.

(2)Simultaneously press DOWN, UP and MODE buttons.

(3) Press the MODE button twice. ("7 ™" appears on the display
to indicate that the trial operation mode is selected.)

(4) Trial run mode terminates in approximately 30 minutes and
switches into normal mode. To quit a trial operation, press
the ON/OFF button.

Note:

The air conditioner requires a small amount of power in stand-

by mode. If the system is not to be used for some time after

installation, shut off the circuit breaker to eliminate
unnecessary power consumption.

e e
= ooﬂ/

Y.
Nk
* -
2

*

9-2. Method of Operating Air Conditioners
Individually (When Two Units are Installed in
One Room)

For Cooling Only and Heat Pump Model
Either of the units (including wireless remote controller) needs
to be set as follows.

Setting of address switch on [1]1 — [2]
wireless remote controller [1] : Before delivery
Address switch in door PCB1 [1] — [2]

MAKE SURE TO PLACE,
THE BATTERIES IN THE
RIGHT DIRECTIONS

ADDHESS SWITCH
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9-3. Centralized control (For KRC72, KRP411A1S and
KRP410A11S)

For an explanation on usage, see the option handbook.

However, do the following when using the KRP410A11S

(Contact connection centralized control PC board).

Cut jumper JC on the indoor PC Board.

Note :

1. The power failure recovery function is controlled by the ON
signal from the centralized control PC Board. The following
may occur if the unit is used without cutting jumper JC.

o |f the unit was running when a power failure occurred, it
may not resume operation after recovering from a power
failure.

9-4. Dry Keep Change-over Switch (All Indoor
Models)
For Cooling Only and Heat Pump Model

Jumper When
{On indoor| Function connected When cut
PC Board) {factory set)
Unit does not resume
Power .
i operation after
failure .
Jc recover Auto start recovering from a power
ey failure. Timer ON-OFF
function .
settings are cleared.
Fan speed
setting Fan speed
when setting ; Fan rpm is set to "0"
JB Remote
compressor < Fan stop>
is OFF on controlier
thermostat. | Setting




10. Appendix

10-1. Piping Diagrams
1. FTK25/35HVINB
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Frxs- | 127 it
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2. FTK50/60HVINB
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|
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3. CDK25~60HVINB
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9.5
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4. AMK90HVINB

OUTDOOR UNIT

|_ MOTOR OPERATED
! VALVE !
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STOP VALVE MOTOR OPERATED — --= (6. 4CuT)
FILTER VALVE
=12 I FILTER :
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5. AMX80HV1INB
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= LIQUID LINE Flag® | ROOM B
HE 1‘ (6. 4CuT)
STOP VALVE MOTOR OPERATED =~ —;=
VALVE LIQUID
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10-2. Wiring Diagrams
1. FTK25/35HVINB

r _________________________________________ -
1 |
] PCB3 5251|524 MLT—_]af—j %
| =
| E:E ! 3, 15882 Laux t.:.:qlgr”ﬁ
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—————— - ( 2 indoar M SIW . OPERATION SWITCH
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(—) CONTROLLER XIM TERMINAL STRIP

30012212

2. FTK50/60HVINB
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1
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‘ —GR o
13 — RESTART AUTOMATICALLY IF

R W]

CAUTION
NOTE THAT OPERATION WiLL
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ON AGAIN,
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3. FTX25/35HV1INB
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5. CDK25~60HV1NB
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7. AMK90HV1NB
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