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1.2

Safety Cautions

Cautions and B Be sure to read the following safety cautions before conducting repair work.
Warnings ® The caution items are classified into “ /)\ Warning” and “ /i\ Caution”. The “ A\ Warning”

1.2.1

items are especially important since they can lead to death or serious injury if they are not
followed closely. The “ACaution” 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.
B About the pictograms
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.
B After the repair work is complete, be sure to conduct a test operation to ensure that the
equipment operates normally, and explain the cautions for operating the product to the
customer

Caution in Repair

/\ Warning

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. Be careful as the capacitors (top surfaces) can hold up to 220V.

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

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.

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

The step-up capacitor supplies high-voltage electricity to the electrical
components of the outdoor unit and indoor unit.

Be sure to discharge the capacitor completely before conducting repair work.
A charged capacitor can cause an electrical shock as the capacitors (top
surfaces) can hold up to 220V.

Do not start or stop the heat pump 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.

&
O
L
A
O
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/\ Caution

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

Do not clean the heat pump by splashing water.
Washing the unit with water can cause an electrical shock.

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

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 cause injury.

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

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.

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

S
O
L
<
S
O

1.2.2 Cautions Regarding Products after Repair

/\ Warning

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.

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.

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.

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.

viii
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/\ Warning

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 (R-410A / R-134a) 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.

/\ Caution

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

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.

0 @ O

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 floor.

For integral units
only

1.2.3 Inspection after Repair

/\ Warning

Check to make sure that the power cable plug is not dirty or loose, 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.

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.

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.
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/\ Caution

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.

If the installation platform or frame has corroded, replace it.

Corroded installation platform or frame can cause the unit to fall, resulting in
injury.

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

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.

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.

1.2.4 Using Icons

Icons are used to attract the attention of the reader to specific information. The meaning of each
icon is described in the table below:

1.2.5 Using Icons List

Icon Type of Description
Information
Note A “note” provides information that is not indispensable, but may
nevertheless be valuable to the reader, such as tips and tricks.
Note:
i Caution A “caution” is used when there is danger that the reader, through
i | 5 incorrect manipulation, may damage equipment, loose data, get
£ = % Caution an unexpected result or has to restart (part of) a procedure.
o Warning A “warning” is used when there is danger of personal injury.
o K
Fi ! * Warning
Reference | A “reference” guides the reader to other places in this binder or
in this manual, where he/she will find additional information on a
specific topic.
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1.3 PREFACE

Thank you for your continued patronage of Daikin products.

This is the new service manual for Daikin's Year 2016 Daikin Altherma HT (high temperature)
air to water heat pump.

Daikin offers a wide range of models to respond to the residential heating market. We are
confident that customers will be able to find the models that best suit their needs.

This service manual contains information regarding the servicing of Daikin Altherma HT (R-
410A & R-134a) Heat Pump System.

December, 2016

After Sales Service Division

xi
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1. Model Names of Indoor/Outdoor Units & Tanks

Indoor Units

Outdoor Units

Type

Model Name

Version

Power Supply

EKHBRD

011

014

016

AA

AB

AC | AD

AE

Al

EKHBRD

011

014

016

AA

AB

AC | AD

AE

Y1

Type

Model Name

Version

Power Supply

ERRQ

011

014

016

AA

\'Al

ERRQ

011

014

016

AA

Y1

ERSQ

011

014

016

AA

\'Al

ERSQ

011

014

016

AA

Y1
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Model Names of Indoor/Outdoor Units & Tanks

Tank

Model Name Version
EKHTS 200

AA AB AC
EKHTS 260
EKHTSU 200

AA AB AC
EKHTSU 260

General Information
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1. Specifications

For details of the specifications, we refer tot the Databooks.

Specifications 5
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1. Refrigerant Circuit

1.1

Outdoor Unit

ERRQ - ERSQ
No. in
refrigerant . .
system Symbol Name Major Function
diagram
Inverter compressor is operated on frequencies between 36 Hz and 195 Hz by using
A M1C | Inverter compressor (INV) the inverter. In total there are 31 steps.
B M1F Inverter fan Since the system is of air heat exchanging type, the fan is operated at 8 (9)-step
M2F rotation speed by using the inverter.
c Y1E Electronic expansion valve While in heating operation, PI control is applied to keep the outlet superheated degree
(Main: EV1) of air heat exchanger constant.
D Y3E Electronic expansion valve Pl control is applied to keep the outlet superheated degree of subcooling heat
(Subcool: EV3) exchanger constant.
E Y2S | Solenoid valve (Hot gas: SVP) | Used to prevent the low pressure from transient falling.
F Y3S g%lﬁrﬂ())id valve (Unload circuit Used to the unloading operation of compressor.
Used to switch the operation mode between defrosting and heating. Activated during
G Y18 | Four way valve heating (opposite concerning indoor unit).
H S1NPH | High pressure sensor Used to detect high pressure.
| S1NPL | Low pressure sensor Used to detect low pressure.
. In order to prevent the increase of high pressure when a malfunction occurs, this
J S1PH CHOPmpressure switch (For INV. | 5 itch is activated at high pressure of 4.0 MPa or more to stop the compressor
pressor) ;
operation.
: This valve opens at a pressure of 4.0 MPa for prevention of pressure increase, thus
K — fF;eeizliJvrgrr%ggilggr?grvglv? é) resulting in no damage of functional parts due to the increase of pressure in
gepip transportation or storage.
1 R1T | Thermistor (Outdoor air: Ta) Used to detect outdoor temperature, correct discharge pipe temperature, and others.
> ROT Thermistor (INV discharge used to detect discharge pipe temperature, make the temperature protection control of
pipe: Tdi) compressor, and others.
3 R3T Thermistor used to detect suction pipe temperature, keep the suction superheated degree
(Suction pipel: Ts1) constant in heating operation, and others.
4 RAT Thermistor (Heat exchanger | Used to detect liquid pipe temperature of air heat exchanger, determine defrosting
deicer: Tb) operation, and others.
Thermistor ) .
5 R5T (Suction pipe2: Ts2) Used to the calculation of superheat and internal temperature of compressor etc.
Thermistor (Subcooling heat . . .
6 R6T exchanger gas pipe: Tsh) Used to control of subcooling electronic expansion valve.
Thermistor - . .
7 R7T (Liquid piped: TI) Liquid thermistor (internal control), and others.
Thermistor - . .
8 R8T (Liquid pipe2: TI2) Liquid thermistor (internal control), and others.
8 Refrigerant Circuit
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Refrigerant Circuit ESIE09-08C

1.2 Indoor Unit

EKHBRD 011/014/016 AA/AB(V1/Y1)

No. in
refrigerant . !
system Symbol Name Major Function
diagram
A M1C Inverter compressor on Inverter compressor is operated on frequencies between 40 Hz and 210 Hz by using
R-134a the inverter. Max. of 30 steps.
Used to switch the operation mode between heating and defrost. Not activated during
Y1R | Four way valve heating (opposite concerning outdoor unit).

C B1PL |Low pressure sensor Used to detect low pressure.

D B1PH | High pressure sensor Used to detect high pressure.
In order to prevent the increase of high pressure when a malfunction occurs, this

E S1PH | High pressure switch switch is activated at high pressure of 3.8 MPa or more to stop the compressor
operation.

F K2S |2-way valve Used during defrost operation.

G K1E | Electronic expansion valve Used to regulate the refrigerant flow of R-410A.

H K2E | Electronic expansion valve Used to regulate the refrigerant flow of R-134a.
Used to prevent migration (when the unit is OFF) and condensation of refrigerant in

I E1HC | Crankcase heater the crankcase of compressor.

M1P | DC inverter pump Used to regulate water flow to achieve a constant AT.

K Q2L "I)'ir’l;iarr];nistor protector water Used to protect the water system against high temperatures.

L K18 ?a\évl?)y valve (option for water Used to switch over between space heating and domestic hot water.

1 R3T | Liquid thermistor R-410A Subcool calculation.

: : Used to detect discharge pipe temperature, make the temperature protection control of

2 R6T | Discharge thermistor compressor, and others.

3 R7T | Liquid thermistor R-134a Subcool calculation.

4 R4T | Returning water thermistor Used to control and protect the water system.

5 R5T | Leaving water thermistor Used to control and protect the water system.

10 Refrigerant Circuit
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Refrigerant Circuit

ESIE09-08C

EKHBRD 011/014/016 AC/AD/AE(V1/Y1)

No. in
refrigerant . .
system Symbol Name Major Function
diagram
A MiC Inverter compressor on Inverter compressor is operated on frequencies between 40 Hz and 210 Hz by using
R-134a the inverter. Max. of 30 steps.
Used to switch the operation mode between heating and defrost. Not activated during
Y1R | Four way valve heating (opposite concerning outdoor unit).

C B1PL |Low pressure sensor Used to detect low pressure.

D B1PH | High pressure sensor Used to detect high pressure.
In order to prevent the increase of high pressure when a malfunction occurs, this

E S1PH | High pressure switch switch is activated at high pressure of 3.8 MPa or more to stop the compressor
operation.

F K1E | Electronic expansion valve Used to regulate the refrigerant flow of R-410A.

G K2E | Electronic expansion valve Used to regulate the refrigerant flow of R-134a.

H M1P | DC inverter pump Used to regulate water flow to achieve a constant AT.

| Q2L "I)'ik’l;iarrglstor protector water Used to protect the water system against high temperatures.

J K18 ?a\rllvl?)y valve (option for water Used to switch over between space heating and domestic hot water.

1 R3T | Liquid thermistor R-410A Subcool calculation.

: . Used to detect discharge pipe temperature, make the temperature protection control of

2 R6T | Discharge thermistor compressor, and others.

3 R7T | Liquid thermistor R-134a Subcool calculation.

4 R4T | Returning water thermistor Used to control and protect the water system.

5 R5T | Leaving water thermistor Used to control and protect the water system.

12
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Refrigerant Circuit

EKHBRD 011/014/016 AC/AD/AE(V1/Y1)

ESIE09-08C
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Functional Parts Layout ESIE09-08C

2. Functional Parts Layout
2.1 ERRQ 011/014/016 AAV1, ERSQ 011/014/016 AAV1

Bird’s-eye view

Y2S Solenoid valve

S1NPH High pressure sensor

I Oil separator

Y1S 4-way valve

Service port

| S1INPL Low pressure sensor

Y3S Solenoid valve

Accumulator

S1HP High pressure switch

i R2T Discharge thermistor
H Service port liquid

Service port gas

i YAE Electric expansion valve

Y3E Electric expansion valve

E1HC Crankcase heater

Compressor

Remark:

Bottom plate heater:

m Standard for ERRQ
B Optional for ERSQ

14 Refrigerant Circuit
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Functional Parts Layout

Back view

R6T

Subcool thermistor

R3T

Suction 1 thermistor

R5T

Suction 2 thermistor

R1T

Ambient thermistor

R8T Liquid pipe 2 thermistor

R4T

Coil thermistor

e

R7T Liquid pipe 1 thermistor

Refrigerant Circuit
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Functional Parts Layout ESIE09-08C

2.2 ERRQ011/014/016 AAY1, ERSQ 011/014/016 AAY1

Bird’s-eye view

_ T
_\_"‘—\-\_\_\__\__:"\—\_\_\_\_\_\_\-\-

S1NPH High pressure sensor ]‘|

ap Y1S 4-way valve

Y2S Solenoid valve -

Service port

; 5 é/SWPL Low pressure sensor

Accumulator

Oil separator

Y3S Solenoid valve

S1PH High pressure switch

R2T Discharge thermistor

N

Service port gas
Service port liquid portg

\

Compressor

Y1E Electronic expansion valve

E1HC Crankcase heater

Y3E Electronic expansion valve

;%ﬁmmmm

Remark:

Bottom plate heater:

m Standard for ERRQ
B Optional for ERSQ

16 Refrigerant Circuit
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Functional Parts Layout

Back view

R6T Subcool gas pipe thermistor

R3T Suction thermistor

R7T

Liquid pipe thermistor

. T .

R1T Ambient thermistor

R8T Liquid pipe thermisto

Refrigerant Circuit
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Functional Parts Layout ESIE09-08C

2.3 EKHBRD 011/014/016 AA(V1/Y1)

Front view

15 14 1312 1

Top view
20
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Functional Parts Layout

Bird’s-eye view

Legend

21
22
23
A
24
No. Name No. Name
1 High pressure sensor 18 | Refrigerant liquid connection R-410A
2 | High pressure switch 19 | Refrigerant gas connection R-410A
3 |Compressor R-134a 20 |Return water connection from tank
4 | Outlet water connection 21 | Low pressure sensor
5 |Inlet water connection 22 |4-way valve (R-134a)
6 |Filter 23 |Accumulator R-134a
7 | Solenoid valve 24 |Drain
8 |Expansion vessel 121 25 | Electronic expansion valve R-134a
9 |DC inverter pump 26 | Electronic expansion valve R-410A
10 | Pressure relief valve 27 | Refrigerant gas connection R-410A
11 | Manometer 28 | Refrigerant liquid connection R-410A
12 | High pressure service port R-134a A | R6T Discharge thermistor
13 | Low pressure service port R-134a B |R7T Liquid thermistor R-134a
14 | Heat exchanger: refrigerant - water C |RS3T Liquid thermistor R-410A
15 |Heat exchanger: refrigerant - refrigerant D | R4T Returning water thermistor
16 | (Q2L) Thermal protector water piping E |R5T Leaving water thermistor
17 | Air purge valve

Refrigerant Circuit
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Functional Parts Layout

ESIE09-08C

2.4 EKHBRD 011/014/016 AB/AC(V1/Y1)

Overview

Legend

2 1@

i B340 1E15 1 T 8

& T 224

No. Name No. Name
1 Air purge valve 13 |Manometer
2 | Thermistors 14 | Pump
3 | Switchbox 15 | Pressure relieve valve
4 | Heat exchangers 16 | Service ports R134a
5 | Refrigerant liquid connection R410A 17 |Compressor R-134a
6 |Refrigerant gas connection R410A 18 | Accumulator
7 | Shut-off valves 19 |3-way valve (option, with EKHTS tank))
8 | Water inlet connection 20 |4-way valve
9 | Water outlet connection 21 |2-way valve
10 |Drain valve 22 | Thermal cut-out
11 | Water filter 23 | Electronic expansion valve
12 |Expansion vessel (12l) 24 | T-piece (option, with EKHTS tank)

20
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Functional Parts Layout

2.5 EKHBRD 011/014/016 AC/AD/AE(V1/Y1)

Overview

Legend

19 23 201 16

218 17

1022222214
4 22114

6 513157 8

No. Name No. Name

1 Air purge valve 13 |Manometer

2 | Thermistors 14 | Pump

3 | Switchbox 15 | Pressure relieve valve

4 |Heat exchangers 16 | Service ports R134a

5 | Refrigerant liquid connection R410A 17 | Compressor R-134a

6 |Refrigerant gas connection R410A 18 | Accumulator

7 | Shut-off valves 19 |3-way valve (option, with EKHTS tank))
8 | Water inlet connection 20 |4-way valve

9 | Water outlet connection 21 | Thermal cut-out

10 |Drain valve 22 | Electronic expansion valve

11 | Water filter 23 |T-piece (option, with EKHTS tank)
12 |Expansion vessel (12l)

Refrigerant Circuit
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Functional Parts Layout

ESIE09-08C

2.6 EKHTS 200/260 A/AB/AC

Front view

IZEI Tank sensor

Bottom view

Tank sensor

Hot water out Cold water in

Coil out
towards EKHBRD

Coil in
from EKHBRD

22
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Functional Parts Layout

Top view

Worm’s-eye view

Tank sensor

Recirculation connection

Hot water out

Coil in (from EKHBRD)

Cold water in
Coil out (to EKHBRD)

Bottom adaptor

Refrigerant Circuit

23



Functional Parts Layout ESIE09-08C

2.7 EKHTSU 200/260 A/AB/AC

Front view
_'E'____\
-\ﬁ
y,
e

oy

O [-—

g__ ] I%_. Tank sensor

] [—

o =

o |

Lo T

O

il

G

O

a
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ESIE09-08C Functional Parts Layout

Bottom view
Pressure relief connection

Recirculation connection

Hot water out Cold water in

Coil in (from EKHBRD) Coil out (towards EKHBRD)

Bird’s-eye view

— Pressure relief connection

Anode

Hot water pipe

— Heat exchanger

Recirculation pipe

Coil in connection from EKHBRD Cold water in connection

Recirculation connection

Hot water out connection

Coil out connection towards EKHBRD

Refrigerant Circuit
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Functional Parts Layout

ESIE09-08C
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Part 4 - Electrical Circuit

1. Switch Box Layout - Indoor Unit EKHBRD.............cccceiiiiiiiiieee 28
2. PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1......... 32
P T V=Y (o T o O T N I 32
2.2 Control = PCB - ABP ...t 34
2.3 INVEHEIr PCB = A4P ...t 36
2.4 Fiter PCB = ABP ...t e e e e e e e e eeeeaes 38
2.5 QA PCB - ABP e 40
2.6 Inverter Control PCB - Three Phase - AdP ........ccoovveeiiiiiiiiiiiiiieeeeee, 41
2.7 Inverter PCB - Three Phase - ABP ......oueuiiiiieee e 42
2.8 Digital I/O PCB (Option PCB A7P) ... 43
2.9 Demand PCB (Option PCB A8P) .....ccoiiiiii e 44
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Switch Box Layout - Indoor Unit EKHBRD

1. Switch Box Layout - Indoor Unit EKHBRD

EKHBRD 011/014/016 AAV1

-]
%

14 wisa 8

- "}Q‘@J@Jm
¥ @

R —— T ———

i1 1715

A7PS D Fieldwiring
N p e to XM
0| leldwiring
El <[ Ar [
Fieldwiring | X<
to X3M, A8P
B bl |
<
<
o A4P
<
a |l
o™i
2
© 'A5P A6P

EKHBRD 011/014/016 AAY1

w

@"I’Qé’ S

Wy wise
P
S mr—

152122 8

28

Refrigerant Circuit

ESIE09-08C




ESIE09-08C

Switch Box Layout - Indoor Unit EKHBRD

No. Partnumber Name
1 A1P Main PCB
2 A3P Control PCB
3 A5P Inverter PCB
4 A4P Inverter control PCB (only Y1)
5 A5P QA PCB (only V1)
6 A6P Filter PCB
7 A7P Digital I/O PCB (Optional)
8 A8P Demand PCB (Optional)
9 X1M Terminal block: Main power supply
10 X2M Terminal block: AC connections
11 X3M Terminal block: DC connections
12 X1Y DC connector (low voltage)
13 X2y Pump connector
14 X3Y AC connectory
15 Cable tie mountings
16 Power wiring entry
17 AC field wiring entry
18 DC field wiring entry
19 Compressor cable entry
20 K1A Interface relay
21 Wiring bridges
22 Fuse F1 (Only Y1)
23 Fuse F2 (Only Y1)

Refrigerant Circuit
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Switch Box Layout - Indoor Unit EKHBRD ESIE09-08C

EKHBRD 011/014/016 AB/AC/AD/AE VA1

'Ill.'l 8 11 1F &=

A7Ps Fieldwiring
i O OSam
& Fieldwiring
. < X3M to X2M, A7P
- E ’ X1M
Fieldwiring | >
to X3M, A8P

1

AGP.

K1A

A4P

AP

A3P

A5P
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Switch Box Layout - Indoor Unit EKHBRD

No. Partnumber Name
1 A1P Main PCB
2 A3P Control PCB
3 A5P Inverter PCB
4 A4P Inverter control PCB (only Y1)
5 A5P QA PCB (only V1)
6 A6P Filter PCB
7 A7P Digital I/O PCB (Optional)
8 A8P Demand PCB (Optional)
9 X1M Terminal block: Main power supply
10 X2M Terminal block: AC connections
11 X3M Terminal block: DC connections
12 X1Y DC connector (low voltage)
13 X2y Pump connector
14 X3Y AC connectory
15 Cable tie mountings
16 Power wiring entry
17 AC field wiring entry
18 DC field wiring entry
19 Compressor cable entry
20 K1A Interface relay
21 Wiring bridges
22 Fuse F1 (Only Y1)
23 Fuse F2 (Only Y1)
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1 ESIE09-08C

2. PCB Layout for EKHBRD 011/014/016 AA/AB/AC/
AD/AE V1/Y1
2.1 Main PCB - A1P

Main PCB - single phase

Fuse XB60A X19A X35A X33A  X6A X85A  X50A XT7A
3,15A 250V green blue white white white yellow white white white

e

]
1

black X27A -'.. 7 X36A red
' X16A  white
X17A  yellow
X12A  yellow
X18A red
X24A  black
X15A  white
white  X25A X23A  blue
X30A white
e i
X65A X20A X38A  SS1 X70A
white white white yellow
Main PCB - A1P
< o e .
N X60AXT19AX35AX33A XB6A X85A X50A < Q
X S B
<
<
Ss1 : ~ Df
D_NORMAL T Ldx
<
EMG D E D é D?E:
X L
D%
| EEX
X
< <| |3
|:|§xs5A X20A X38A |:|§|:|Q
[
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

Connector Connected to Color
SS1 Emergency switch
X6A - Yellow
X7A K1E: electronic expansion valve White
X12A R4T: returning water thermistor Yellow
X15A - White
X16A - White
X17A R5T: leaving water thermistor Yellow
X18A R3T: liquid thermistor R-410A Red
X19A - White
X20A M1P: DC inverter pump White
X23A - Blue
X24A - Black
X25A - White
X27A X803A of PCB A5P Black
X30A X3M White

[3;4->F4 Fy)
[7;8-> P4 Ps]

X33A X2A of PCB A7P* White
X35A X10A of PCB A3P White
X36A - Red
X38A - White
X50A - White
X60A - Blue
X65A - White
X70A X15A of PCB A3P Yellow
X85A X80A of PCB A8P* White

*: A7P, A8P= option PCB; connection not standard
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1 ESIE09-08C

2.2 Control-PCB - A3P

Control PCB - single phase

X21A X3A  X4A  XBA X7A  X8A X23A

white orange yellow black pink  green white
yellow X11A 5 =y 8 J §

- - I.
blue X12A o . "
white  X25A
white  X13A
X1A t

white  X14A

X15A  X16A X10A  X9A Fuse
black yellow white  white 3,15A 250V

Control PCB - A3P

X10A X9A Fuse= 3,15A 250V
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ESIE09-08C PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

Connector Color Connected to
X1A Blue -
X3A Orange X2M [12 - 13]
X4A Yellow -
X5A Black X2M [3 - 4]
X7A Pink 2-way valve (R-410A)
X8A Green Bridge with filter capacitors
X9A White -
X10A White X35A of PCB A1P -> 16V power supply
X11A Yellow RoT"
X12A Blue -
X13A White -
X14A White X3M [7 - 8] 2
X15A Black X15A of PCB A1P
X16A Yellow Bridge
X21A White -
X23A White X2M [14 - 15 -16]
X25A White -

*1: Only for EKHTS
*2: Only for benefit kWh rate power supply installation
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

Inverter PCB - A4P

Inverter PCB - single phase

2.3

abuelo

anym

ajym

4¢LL/dLLL 104 A0SC VS

alyMm

an|q

pal

a1

VILX

| @sn4

V201X

VivX
V90LX

Ke.b an|g auym pal an|q pai
N M A n ON o1

OHO3/SLA 10} AOSZ VEQ T osnd

al abuelo

VLLX Mmojeh
vezxX Aeib

a3 =dvH

VIGX @eniq
vizx ud

vGex eniq

apym shym apym SIYM  SHYM SJUM eNig  enjg  Pal  BlYM

VX V6X VaX VigX VELX VIILX VZIX V8IX VLLX VeeX
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

Inverter PCB

- - ! = P
= o R T A

X106A X107A F6U X111A P
- BT —— l' =y

oyt 09[R i | 3
.y [Ecosoos i

] N— Fl Ky

] .
= | e -0 L
- gl
§ T | RS
= = [T
O =0

- AL 4 =

_-I | - L

WVU

LE

o l ;
[i‘.,._' LC
U l | I = -
G!“'ﬂ" T L ——— e TEIT B
X25A HAP X28A X77A LD F4U
Connector | Color Connected to Function
X5A White |- -
X6A White |- -
X9A White | X809A of PCB A5P QA PCB
X11A White |- -
X12A Blue R6T by connector X1Y [13, 14] Discharge & liquid [R-1344]
R7T by connector X1Y [15, 16] thermistor
X13A White |- -
XI7A Red |BTPH by connector X1Y 17, 18, 19] High pressure sensor
X18A Blue [B1PL by connector X1Y [20 - 21 - 22] Low pressure sensor
X21A White |K2E by connector X1Y [25 - 26 - 27 - 28 - 29 - 30] Electronic expansion valve
X25A Blue |Y1R by connector X3Y [7 - 8] 4-way valve
X27A Pink [M1F & M2F Switch box cooling fan
X28A Grey [ETHC by connector X3Y [5 - 6] Crankcase heater
X32A White |[K1A Interface relay of STPH & Q2L
X41A Blue |- Service purpose
X51A Blue |- -
X77A Yellow |[K1A & connector X3Y [9, 10] Interface relay of STPH & Q2L
X106A Red - -
X107A White |- -
XT11A White |[R8T Fin thermistor
HAP LED |- Indication power supply
Fuse 1 - - 5A, 250V for M1F, M2F
Fuse 2 - - 6,3A, 250V for YIS, ECHC
LC Red |LB of PCB A6P Filter PCB
::2 ov';lir;%e R1L by connector X4Y [1, 2] Reactor
NC Blue |[NB of PCB A6P -
'; O?;r?ge 81 - Capacitor C1
U Red [UofMi1C
Vv White [V of M1C Compressor
W Blue [Wof M1C

Refrigerant Circuit
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2.4 Filter PCB - A6P

Filter PCB - single phase

Connector of LF - NF  white

Fuse F1U
6,3A 250V

NF

LF

red

green cable + white connector earth

38
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

Filter PCB - A6P

-

i‘h'-d
« B -{L{ﬂ‘{ *

NA LA E

Connector Color Connected to - function
LA Red X1M [L - N] Power supply 1~230V
NA Blue
LB Red LC - NC Inverter PCB
NB Blue
LF Red X2M [10 - 11] via V5C
NF Blue
E | whis eomactor | £
F1U - 6,3A 250V [fuse]

Refrigerant Circuit
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2.5 QAPCB-A5P

QA PCB - single phase

X809A
white

X801A white

Fuse F3U
6,3A 250V

Green

X803A
black
QA PCB - A5P
X809A
—a—— X801A
— F3U
Connector Color Connected to - function
X801A White X2M [8 - 9] by V5C
X803A Black X27A of main PCB A1P
X809A White X9A of invertor PCB A4P
F3U - Fuse 6,3A / 250V
E3 Green Earth
40 Refrigerant Circuit
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

2.6 Inverter Control PCB - Three Phase - A4P

Inverter control PCB - three phase

X18A X17A X13A

X11A X12A

X41A

X21A X6A

- X25A

X28A

X27A

X4A
XTTA
X803A
X9A
X8A
Fau NA
F3U .
L2A
L1A
L31A L21A N1A L11A F5U F1U F2u
Connector Color Connected to - function
L1A - Phase L1
L2A - Phase L2
L3A - Phase L3
NA - Phase N
L11A - L11B - filter PCB
L12A - L21B - filter PCB
L13A - L31B - filter PCB
N1A - N1B - filter PCB
X4A Ivory Inverter PCB X104A
X5A White Inverter PCB X105A
X6A White -
X8A White Inverter PCB X108A
X9A Orange Inverter PCB X109A
X11A Ivory R1T
X12A Blue R2T, R3T, R4T and R5T
X13A Ivory R6T
X17A Red S1NPH
X18A Blue S1NPL
X21A Ivory EV - Y1E
X25A Blue Y1S
X27A Pink Y3S
X28A Grey E1HC
X41A Blue -
X77A Yellow ENE - 200V
X803A Black -
F1U, Fau - Fuse 31,5A - 250V
F3U, F4U - Fuse 6,3A - 250V
F5U - Fuse 6,3A - 250V
Refrigerant Circuit 41



PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

ESIE09-08C

2.7 Inverter PCB - Three Phase - A5P

Inverter PCB - three phase

X104A
X108A = X32A L12A

n g R oy e
. I = e e — — =
X105A
X111A
X142A
X141A
TP1
TP2
X107A  X106A
Connector Color Connected to - function
L12A - Reactor - phase 1
L22A - Reactor - phase 2
L32A - Reactor - phase 3
U - Compressor - phase U
\Y - Compressor - phase V
w - Compressor - phase W
X32A White HPS
X104A Ivory Control PCB X4A
X105A White Control PCB X5A
X106A Red Fan motor M1F
X107A Ivory Fan motor M2F
X108A White Control PCB X8A
X109A Orange Control PCB X9A
X111A White Fin thermistor
X141A White -
X142A White -
X191A Blue Fan reactor
T1 - Test pin DC+
T2 - Test pin DC-

L22A

s<c

X191A

X109A

42
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PCB Layout for EKHBRD 011/014/016 AA/AB/AC/AD/AE V1/Y1

2.8 Digital /O PCB (Option PCB A7P)

Digital /0 PCB (option PCB A7P)

X1

X2

X3

X4

X2A/ CN2

X1A YC Y1
Digital I/O PCB (option PCB A7P)
X2A/CN2
Connector| Color Connected to - function
- YoM - X1A White |X2M[6 - 7]
] e
x X2A White | X33A of main PCB (A1P)
OFF ON X1 - Cooling/heating ON/OFF output
5 , X2 R (optional power supply)
| X3 - Alarm output (optional power
% SSt — X4 - |supply)
Y1-YC - Domestic hot water mode ON/OFF
X output
J - Y3-YC - Solar priority
[ — —
J---F-’Iy---m J L
1
Lo P2
X1M
1 [ YC Y1 Y2 Y3 Y4 Ji :
X1A

Refrigerant Circuit
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2.9 Demand PCB (Option PCB A8P)

Demand PCB (option PCB A8P)

X80A

Demand PCB (option PCB A8P)

used in safety  mixing mixing used together
combination feed- station 1 station2 with1,2,3
with 5 for back used in used in and/or 4
thermostat  BUH combina- combina-
tion with 5 tion with 5
P T
a5 L
i |_ LU u| K
-—= = -—= = . a
I N ARNEE
.1
:_-.-':
Sl Rl EL PR S FoRCY | ERUL N
o H.""." Eho P PO KoL | LN
- '\.l - '\.l
I3 I3
I I
Connector Color Connected to - function
X80A White X85A of main PCB A1P
1-5 - 2 core cable for EKRTW on X1M [H - COM] of PCB A10P
1-5 - 2 core cable for EKRTR on X1M [H - COM] of PCB A11P + X2M [6 -
7]to X2M [L - N] of A11P + X1M [1 - 3] of A10P to R2T
2-5 - 2 core cable for BUH
3-5 - 2 core cable for mixing station 1
4-5 - 2 core cable for mixing station 2
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1. Operation Mode

Indoor unit stop or
thermostat OFF

Operation in |«

stop mode

Y

Pressure
equalization
prior to startup

Indoor unit thermostat ON

Malfunction/Standby

Restart standby

(Compressor stop)

¢V Y

/

Normal operation

» Compressor Pl control

* Electronic expansion
valve PI control

* Protection control
* Pump PI control

—>

Malfunction /

Standby
Y Indoor unit stop or
Startup control N thermostat OFF
»Heating startup ) j 7 Pump-down
control Indoor unit thermostat ON re3|du_al
Wi operation
. A
Malfunction/Standby
™\ Indoor unit stop or
thermostat OFF ~
_J
A 4 3 Ive ch
: : M -way valve change
Heating operation over between DHW [«
) and SPH
Malfunction /
Standby
Defrost IN | - -
conditions are met. l » | Defrosting operation
No
Y
Operation
mode change
Note:

No

In the event indoor unit stops or the thermostat
turns OFF while in defrosting operation,

/ pump-down residual operation is performed on
completion of defrosting operation.

(V3152)
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Basic Control

2. Basic Control
2.1

B Heating Operation Outdoor Unit

Normal Operation

Actuator

Operation

Remarks

Compressor

Compressor Pl control

Used for high pressure protection control, low
pressure protection control, discharge pipe
temperature protection control, and compressor
operating frequency upper limit control with
inverter protection control.

Outdoor unit fan STEP 7 or 8 All steps possible, mainly STEP 7 OR 8

Four way valve ON —

Main electronic expansion valve (EV1) | Pl control —

Subcooling electronic expansion valve

(EV3) PI control —

Hot gas bypass valve (SVP) OFF This valve turns on with low pressure protection

control.

% Heating operation is not functional at an outdoor air temperature of field setting [9-02]. Default [20°C - 24°C].

B Heating Operation Indoor Unit

Actuator

Operation

Remarks

Compressor

Compressor PI control

Used for high pressure protection control, low
pressure protection control, discharge pipe
temperature protection control, and compressor
operating frequency upper limit control with
inverter protection control.

Four way valve (Y1R) OFF Only activated during defrost.
Two way valve (K2S) = solenoid valve | CLOSED Only open during defrost.
Electronic expansion valve (K1E) PI control —

Electronic expansion valve (K2E) PI control —

DC inverter pump PI control —

Function
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2.2 Compressor Pl Control

Compressor Pl Control
Carries out the compressor capacity Pl control to maintain Tc at constant during heating
operation to ensure stable unit performance.

Outdoor compressor (R-410A)

STn |INV(Fullload) | INV(Unload) STn | INV(Fullload) | INV(Unload) STn |INV(Fullload) | INV(Unload)
1 36.0Hz 11 80.0Hz 21 140.0Hz
2 39.0Hz 12 86.0Hz 22 146.0Hz
3 43.0Hz 13 92.0Hz 23 152.0Hz
4 47.0Hz 14 98.0Hz 24 158.0Hz
5 52.0Hz 15 104.0Hz 25 164.0Hz
6 52.0Hz 57.0Hz 16 110.0Hz 26 170.0Hz
7 57.0Hz 64.0Hz 17 116.0Hz 27 175.0Hz
8 62.0Hz 71.0Hz 18 122.0Hz 28 180.0Hz
9 68.0Hz 78.0Hz 19 128.0Hz 29 185.0Hz
10 74.0Hz 20 134.0Hz 30 190.0Hz

* Compressors may operate in a pattern other than those listed in above tables subject to the operating conditions.
Selection of full load operation to/from unload operation is made with the unload circuit solenoid valve
(Y3S=SVUL). The full load operation is performed with the SVUL set to OFF, while the unload operation is
performed with the SVUL set to ON.

Indoor compressor (R-134a)

STEP INV STEP INV STEP INV
1 40.0Hz 11 98.0Hz 21 158.0Hz
2 46.0Hz 12 104.0Hz 22 164.0Hz
3 52.0Hz 13 110.0Hz 23 170.0Hz
4 57.0Hz 14 116.0Hz 24 174.0Hz
5 62.0Hz 15 122.0Hz 25 182.0Hz
6 68.0Hz 16 128.0Hz 26 188.0Hz
7 74.0Hz 17 134.0Hz 27 194.0Hz
8 80.0Hz 18 138.0Hz 28 200.0Hz
9 86.0Hz 19 144.0Hz 29 206.0Hz
10 92.0Hz 20 152.0Hz 30 210.0Hz

11kW -> max. 21 steps
14kW -> max. 26 steps
16kW -> max. 30 steps

48 Function



ESIE09-08C Basic Control

2.3 Electronic Expansion Valve Pl Control R-410A
circuit

Main Electronic Expansion Valve EV1 Control - Outdoor Unit
Carries out the electronic expansion valve (Y1E) PI control to maintain the evaporator outlet
superheated degree (SH) at constant during heating operation to make maximum use of the
outdoor unit heat exchanger (evaporator).
SH=Ts1-Te SH : Evaporator outlet superheated degree (°C)

Ts1 : Suction pipe temperature detected by
thermistor R3T (°C)

Te : Low pressure equivalent saturation temperature
(°C)
The optimum initial value of the evaporator outlet superheated degree is 3°C, but varies
depending on the discharge pipe superheated degree of inverter compressor.

Subcooling Electronic Expansion Valve EV3 Control - Outdoor Unit
Makes PI control of the electronic expansion valve (Y3E) to keep the superheated degree (SH)
of the outlet gas pipe on the evaporator side for the full use of the subcooling heat exchanger.
SH=Tsh-Te SH : Outlet superheated degree of evaporator (°C)

Tsh : Suction pipe temperature detected with the
thermistor R4T (°C)

Te : Low pressure equivalent saturation temperature
(°C)

Electronic Expansion Valve K1E Control - Indoor Unit
Carries out the electronic expansion valve (K1E) PI control to maintain the condensor outlet
subcooled degree (SC) at constant during heating operation to make maximum use of the
indoor unit heat exchanger (condensor).
SC =Tc - R3T

2.4 Electronic Expansion Valve Pl Control R-134a
circuit

Electronic Expansion Valve K2E Control - Indoor Unit
Carries out the electronic expansion valve (K1E) PI control to maintain the condensor outlet
subcooled degree (SC) at constant during heating operation to make maximum use of the
indoor unit heat exchanger (condensor).
SC =Tc-R7T
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3. Special Control
3.1 Startup Control

This control is used to equalize the pressure in the front and back of the compressor prior to the startup of the
compressor, thus reducing startup loads. Furthermore, the inverter is turned ON to charge the capacitor.

In addition, to avoid stresses to the compressor after the startup, the following control is made and the position of the
four way valve is also determined. To position the four way valve, the master and slave units simultaneously start up.

3.1.1 Startup Control in Heating Operation

Outdoor — Thermostat ON
Pressure equalization control Startup control
prior to startup STEP?2
57 Hz Unload
Compressor O Hz 57 Hz Unload +2 steps/20 sec.
(until Pc - Pe>0.39MPa is achieved)
From starting
Outdoor unit fan , D amin. OTER ] STEPS STEPS
3 ~ 5 min. : OFF
Four way valve Holds ON ON
Main electronic expansion
valve (EV1) 0 pls 0 pls 0 pls
Subcooling electronic
expansion valve (EV3) 0pls Opls Opls
Hot gas bypass valve
(SVP) OFF OFF OFF
¢ A lapse of 130 sec.
Ending conditions OR|[ ¢Pc-Pe<03MPa | A|apse of 10sec. | OR| o Pc>2.70MPa
¢ Alapse of 1 to 5 min. « PG - Pe>0.39MPa

Indoor

\

STEP1

STEP2

Indoor compressor

First 10 minutes -> maximum 128 Hz*

To maximum frequency

4-way valve

OFF

OFF

Pump

HOT START
« High pressure side > 14 bar
OR Eo Maximum 5 minutes

Gradual to PI control

* Always after POWER ON/OFF, compressor frequency is limited. This is not the case after thermo ON/OFF/ON.

Remark: A thermostat ON demand will activate the outdoor fan, followed by the outdoor compressor and finally indoor

compressor.

50

Function




ESIE09-08C Special Control

3.2 Defrosting Operation

The defrost operation is performed to solve frost on the outdoor unit heat exchanger when

heating mode is active to recover the heating capacity.

[Conditions to start]

The defrost operation is started referring following conditions.

B Outdoor heat exchanger heat transfer co-efficient

B Temperature of heat-exchange (Tb) < Tyet"

B Timer (25 min. the minimum)
In addition, outdoor heat-exchanger co-efficient is derived from Tc, Te, and the compressor
load.

*T4ef Can vary but is at least -10°C

[Fan defrosting]

B When compressor stops, 80 sec. at low RPM

B At start up compressor, 30 sec. at 950 RPM (step 9)
B Then goes back to normal RPM

Function 51
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3.3 Pump-down Residual Operation

When activating compressor, if the liquid refrigerant remains in the heat-exchanger, the liquid

enters into the compressor and dilutes oil therein resulting in decrease of lubricity.

Therefore, the pump-down residual operation is performed to collect the refrigerant in the heat-
exchanger when the compressor is down.

3.3.1 Pump-down Residual Operation in Heating Operation [R-410A]

Actuator Pump-down residual operation
Compressor 124 Hz Full load
Outdoor unit fan STEP7
Four way valve ON
Main electronic expansion valve (EV1) | 0 pls
Subcooling electronic expansion valve 0 pls
(EV3)
Hot gas bypass valve (SVP) OFF
Ending conditions 4 sec.
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Special Control

3.4 Stopping Operation

Operation of the actuator when the system is down, is cleared up.

3.4.1 When System is in Stop Mode

OUTDOOR

Actuator

Operation

Compressor

OFF

Qutdoor unit fan

OFF

Four way valve

Keep former condition.

Main electronic expansion valve (EV1) 0 pls
Subcooling electronic expansion valve (EV3) 0 pls
Hot gas bypass valve (SVP) OFF

Ending conditions

Request for space heating OR hot water
production

INDOOR
Actuator Operation
Compressor OFF
4-way valve Keep former condition.
Pump OFF
Electronic expansion valve K1E - R-410A 0 pls
Electronic expansion valve K2E - R-134a Opls

Ending conditions

Request for space heating OR hot water
production

Function
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4. Protection Control
4.1 High Pressure Protection Control

This high pressure protection control is used to prevent the activation of protection devices due
to abnormal increase of high pressure and to protect compressors against the transient
increase of high pressure.

In heating operation [R-410A]
High-pressure drop

Pc>3.04MPa

High pressure not limited

Pc: HP pressure sensor detection value

Pc<2.89MPa

High pressure limited

INV upper limit frequency :
1-step down from current
compressor frequency

After 10 sec. ¢ ?Pc>3.04MPa

P Keeping the current step

Pc<2.94MPa i TAfterGO sec.

INV upper limit frequency :
1-step up from current
compressor frequency

i Pc>3.64MPa
When occurring 10 times within 60
High pressure minutes, HPS is activated without
standby  [[T777 high pressure standby, thus
outputting the malfunction code "E3".
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Protection Control

In heating operation [R-134a]

High pressure drop

High pressure not limited

Pc: HP pressure sensor detection value

Pc<2.7MPa
Pc>2.85MPa or | during - defrost

- compressor stop

High pressure limited

INV upper limit frequency :
1-step down from current
compressor frequency

After

10 sec. ¢ ?Pc>2.85MPa

Keep the current step

Pc<2.75MPa i T After 60 sec.

INV upper limit frequency :
1-step up from current
compressor frequency

i Pc>3.2MPa

High pressure
standby

When occurring 3 times within 60
minutes, HPS is activated without high
pressure standby, thus outputting the
malfunction code "E3".

Function
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4.2 Low Pressure Protection Control

This low pressure protection control is used to protect compressors against the transient
decrease of low pressure.

In heating operation [R-410A]

Pe: LP pressure sensor detection
value

Pe<0.17MPa

Low pressure not limited <

« Pe>2.3MPa

or
Reach INV freq = MAX INV freq for each HP

Low pressure limited

INV upper limit frequency :
3-step down from current
compressor frequency

Pe<0.17MPa T ¢After105ec.

p  Current step limited

Hot gas SVP = OFF

Pe>0.20MPa

After 15 sec. Pe<0.12MPa Pe>0.17MPa

INV upper limit frequency :

1-step up from current _
compressor frequency Hot gas SVP = ON

l Pe< 0.07MPa

Low pressure
standby

When occurring 3 times within 30 min., the
_____ P malfunction code "E4" is output.
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In heating operation [R-134a]
Pe: LP pressure sensor detection value

Low pressure not limited <

Pe>0.23MPa
an Max INV freq = max RPS for each HP

Pe<0.17MPa

Low pressure limited

INV upper limit frequency :
3-step down from current
compressor frequency

Pe<0.17MPa T ¢ After 10 sec. Pe<0.13MPa

Pe>0.28MPa Current step limited INV =20 RPS
within 10 min. After 15 sec.
after defrost Pe>0.20MPa i T After 15 sec.
After 10 sec.

INV max upper limit INV upper limit frequency :

frequency : 1-step up from current

3-step up from current compressor frequency

compressor frequency

i Pe<0.7bar

Low pressure When occurring 3 times within 30 min.,
standby |77 » the malfunction code "E4" is output.
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4.3 Discharge Pipe Protection Control

This discharge pipe protection control is used to protect the compressor internal temperature
against a malfunction or transient increase of discharge pipe temperature.

INV compressor [R-410A]

Discharge pipe protection
control not limited

HTdi :Value of INV compressor discharge pipe
temperature (Tdi) compensated with outdoor

HTdi>115°C 4 air temperature

Tp>135°C Tp: Value of compressor port temperature
HTdi<100°C calculated by Tc and Te, and suction

INV upper limit frequency: [Tp<1 10°C superheated degree.

1-step down from current
compressor frequency

¢ After 30 sec.

g | HTdi<110°C
Tp<125°C

INV upper limit frequency: 1-step up

from current compressor frequency

After 20 sec.

HTdi>120°C for 10 min. or more.

When occurring 3 times within 100 minutes,
the malfunction code “F3” is output.

>

HTdi :Value of INV compressor discharge pipe
temperature (Tdi) compensated with outdoor

air temperature

HTdi<100°C
max INV freq = max RPS for each HP

INV upper limit frequency: 1-step up
from current compressor frequency

HTdi<110°C
After 20 sec.

and [HTdi<100°C

within 10 min after defrosting

INV upper limit frequency: 3-step up

from current compressor frequency

After 20 sec.

HTdi>135°C
HTdi>120°C for 10 min. or more

HTdi>115°C
Tp>135°C
HTdi>130°C In discharge pipe temp.
HTdi>120°C protection control >
or| for 90 sec.
or more.
or HTdi>135°C
—> 36 Hz Unload

Discharge pipe
temperature standby

INV compressor [R-134a]
Discharge pipe protection
control not limited

A
HTdi>115°C —
or

INV upper limit frequency: ~

1-step down from current

compressor frequency

¢ After 30 sec.
or HTdi>115°C
In discharge pipe temp.
protection control
HTdi>130°C
or| HTdi>120°C for more than
90 sec.
? frequency match
S min frequency

Discharge pipe

temperature standby

When occurring 3 times within 100 minutes,
the malfunction code “F3” is output.

e
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Protection Control

4.4

Inverter Protection Control

Inverter current protection control and inverter fin temperature control are performed to prevent
tripping due to a malfunction, or transient inverter overcurrent, and fin temperature increase.

Inverter overcurrent protection control [R-410A]

Not limited
& | ¢ Inverter current = 12A
Inverter current >12A * INV upper limit frequency=max Hz
Limited
h 4

* 10 sec.
&1 Matching of frequency

Inverter current = 12A

continues for 3 min.

INV upper limit frequency:
1-step down from current
compressor frequency

Status quo

INV upper limit frequency:
1-step up from current
compressor frequency

Inverter current > 12A

Without conditions

Inverter current > see table

Inverter current = 13.1A continues for 260 sec.

Inverter current
standby

Inverter overcurrent protection control [R-134a]

Not limited

and [
or

compressor stop

Inverter current < see table
* INV upper limit frequency = max Hz

* 10 sec.
and | . Matching of frequency
or

15 sec.

Limited

v

INV upper limit frequency:
1-step down from current
compressor frequency

A

h 4

Status quo

Inverter current < see table
continues for 3 min.

A

INV upper limit frequency:
1-step up from current
compressor frequency

Inverter current > see table for 90 sec.

Without conditions

Inverter current > 13.1A continues for 260 sec.

Inverter current

standby

* When occurring 4 times within 60 min.,
the malfunction code “L8” is output.

Table

230V

400V

current value | 23,8A

9,5A

Function
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Inverter fin temperature control [R-410A]

Not limited

Tfin = 79°C

*Tfin < 76°C
*INV upper limit frequency=max Hz

Limited

10 sec
*Macthing of frequency

Tfin = 76°C

continues for 3 min.

v

INV upper limit frequency:

1-step down from current |«—

compressor frequency

Status quo

INV upper limit frequency:

1-step up from current ||

compressor frequency

Tfin = 79°C

Without conditions

Tfin = 84°C

Fin temp. standby

the malfunction code “L4” is output.

Inverter fin temperature control [R-134a]

Not limited

Tfin > see value H in table

H and *Tfin < see value L in table
*INV upper limit frequency=max Hz

» When occurring 4 times within 60 min.,

Limited
v
INV upper limit frequency:
1-step down from current
compressor frequency
Table
and | 110 sec Tfin > lue H in tabl 230V | 400V
*Matching of frequency In = see vaiue H in table
or A 4 H 78° | 79°
15 sec. Status quo L 750 76°
Tfin < see value L in table L A ) »
for 3 minutes Without conditions
INV upper limit frequency:
1-step up from current
compressor frequency
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5. Other Control
5.1 Heating Operation Prohibition

m [f the ambient temperature becomes higher than (24°C + value of setting [9-02]) no space
heating is possible
B Heating for domestic hot water is possible till 35°C ambient temperature.

For more details see chapter of settings.

5.2 Inverter Fan Control (Switch Box Fan)
Compressor ON
Tfin>50°C
|Coo|ingfan OFF ’ Cooling fan ON |
Tfin<30°C
Compressor OFF

5.3 Crankcase Heater

Tdi error
OR
AND [Compressor OFF

Tdi<70°C
| Crankcase heater OFF ¢ ) Crankcase heater ON
R Tdi>75°C
Compressor ON

®)
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6. Outline of Control (Indoor Unit)
6.1 Freeze Prevention

Freeze-up The freeze-up prevention is only active when the unit is in thermo OFF condition.
Prevention by

Thermo Off [Start condition]

Condition AND/OR™:

B Qutdoor ambient temperature < 4°C
B Leaving or return water temperature < 7°C
* AND/OR depending of setting [8 - 04] for further details see chapter of setting.

[Operation]
Pump will operate and if leaving OR return water < 5°C for 5 minutes, the unit will start up the
freeze-up prevention function to prevent too low temperatures.
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Outline of Control (Indoor Unit)

6.2 Simultaneous demand of space heating and domestic
water heating

Space heating operation can be executed in 3 different ways:
B Remote controller leaving water temperature control

B External room thermostat

B Remote controller room temperature control

The domestic water heating operation can be controlled in 2 different ways:

B Reheat operation:
The reheat mode will prevent the domestic hot water from cooling down lower than a certain
temperature. When enabled the indoor unit will deliver hot water to the domestic hot water
tank if the minimum value is reached and this according below described settings. *1

B Storage operation:
In this mode, the indoor unit will deliver hot water to the domestic hot water tank based on a
daily pattern (day and/or night). The heated water is stored at a higher temperature so it can
fulfill the domestic hot water requirements throughout the day. *2

*1 Remark: This function can only be activated by the shower button. Shower icon should be
led.

*2 Remark: This function can only be set by field settings. This function can only be activated by
the schedule timer button and this icon should be led.

Remote controller leaving water temperature control

When the reheat temperature is reached, the further heat up till storage temperature of the
domestic hot water tank will be decided by the running timers which are programmed by the
installer.

1. Reheat operation
When requesting space heating and domestic water heating (reheat) at the same time, this
involves that the minimum reheat temperature is reached (setting [b-00]) during space
heating operation. The 3-way valve will switch over to the domestic hot water side. Now, the
domestic water will be heated till maximum reheat temperature (setting [b-01]). The 3-way
valve will switch back to original position, then space heating will start again. When a
domestic hot water tank is installed, the reheat function is always available. The minimum
domestic hot water reheat temperature is 35°C and the maximum value is 75°C.

A Operation

Space heating

- Domestic water heating

B Domestic hot water reheat thermo-on request
C Domestic hot water tank temperature
D Leaving water thermo-on request

Function
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O m

Z2 = « I

OFF

Domestic hot water lower limit temperature

Domestic hot water upper limit temperature (maximum possible storage
temperature) [b-03]

Domestic hot water reheat minimum temperature [b-00]
Domestic hot water reheat maximum temperature [b-01]
Simultaneous demand

ONLY space heating request

ON

OFF

2. Storage operation
When requesting space heating and domestic water heating (storage) at the same time, this
involves that the storage function is active and the start timer is reached (setting 1) during
space heating operation. The 3-way valve will switch over to domestic water heating
operation. Now domestic water will be produced till set point is reached or according to the
running timer (setting [d-01]). The 3-way valve will switch back to space heating mode for the
interval period (setting [d-02]). After this interval the 3-way valve will go back to domestic
water mode. This will continue till set point is reached. At that moment, simultaneous request
is finished and the system goes back to space heating mode.

1/ ON

OFF

Operation
Space heating

Domestic water heating

Domestic hot water storage thermo-on request
Domestic hot water tank temperature

Leaving water thermo-on request

Domestic hot water lower limit temperature

Domestic hot water upper limit temperature (maximum possible storage temperature)
[b-03]

Simultaneous demand

ONLY space heating request

Start of interval period

Stop of interval period

ON

OFF

Maximum operation time for 1 cycle of domestic water heating (initial 30 minutes [d-01])
Interval minimum stop time for domestic water heating (initial 15 minutes [d-02])
Maximum operation time for domestic water heating (initial 30 minutes [d-01])
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Outline of Control (Indoor Unit)

External room thermostat

When the reheat temperature is reached, the further heat up of the domestic hot water tank will
be decided by the external room thermostat thermo conditions and running timers which are
programmed by the installer.

1. Reheat operation
When requesting space heating and domestic water heating (reheat) at the same time. This
involves that the minimum reheat temperature is reached (setting [b-00]) during space
heating operation. The 3-way valve will switch over to the domestic hot water side. The
domestic water will be heated till maximum reheat temperature (setting [b-01]). The 3-way
valve will switch back to original position, then space heating will start again.
During the reheat operation, the system does not take care about the room temperature.
This means that during simultaneous demand, the reheat operation has priority over the
room temperature.

A Operation
Space heating
- Domestic water heating
B Domestic hot water reheat thermo-on request
C Domestic hot water tank temperature
D Room temperature thermo-on request
E Remote controller room temperature
F Domestic hot water lower limit temperature
G
H
J
K
L
M
N

Domestic hot water upper limit temperature (maximum possible storage temperature)
[b-03]

Domestic hot water reheat minimum temperature [b-00]
Domestic hot water reheat maximum temperature [b-01]
External room thermostat set point
External room thermostat ON/OFF hysteresis
Simultaneous demand
ONLY space heating request

ON ON

OFF OFF

Function
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2. Storage operation

When requesting space heating and domestic water heating (storage) at the same time, this
involves that the storage function is active and the start timer is reached (setting 1) during
space heating operation. The 3-way valve will switch over to domestic water heating
operation. Now domestic water will be produced till set point is reached or according to the
running timer (setting [d-01]). The 3-way valve will switch back to space heating mode for the
interval period (setting [d-02]). After this interval the 3-way valve will go back to domestic
water mode. This will continue till set point is reached. At that moment, simultaneous request
is finished and the system goes back to space heating mode.

During the storage operation, the system does not take care off the room temperature. This
means that during simultaneous demand, the space only will be heated during the intervals
of domestic water production.

Operation

A
Space heating

- Domestic water heating
B Domestic hot water storage thermo-on request
C Domestic hot water tank temperature
D Room temperature thermo-on request
E Remote controller room temperature
F Domestic hot water lower limit temperature
G
K
L
M
N
(0]
P
Q

Domestic hot water upper limit temperature (maximum possible storage temperature)
[b-03]

External room thermostat set point

External room thermostat ON/OFF hysteresis
Simultaneous demand

ONLY space heating request

Start off interval period

Stop off interval period

Space heating OFF

ON ON

OFF OFF
1 Maximum operation time for 1 cycle of domestic water heating (initial 30 minutes [d-01])
2 Interval minimum stop time for domestic water heating (initial 15 minutes [d-02])

3 Maximum operation time for domestic water heating (initial 30 minutes [d-01])
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Remote controller room temperature control

When the reheat temperature is reached, the further heat up till storage temperature of the
domestic hot water tank will be decided by the remote controller room thermostat in order to
prevent that the room temperature drops too much.

1. Reheat operation
When requesting space heating and domestic water heating (reheat) at the same time. This
involves that the minimum reheat temperature is reached (setting [b-00]) during space
heating operation. The 3-way valve will switch over to the domestic hot water side. The
domestic water will be heated till maximum reheat temperature (setting [b-01]). The 3-way
valve will switch back to original position, then space heating will start again.
During the reheat operation, the system does not take care about the room temperature.
This means that during simultaneous demand, the reheat operation has priority over the
room temperature.

A Operation
Space heating
- Domestic water heating
B Domestic hot water reheat thermo-on request
C Domestic hot water tank temperature
D Room temperature thermo-on request
E Remote controller room temperature
F Domestic hot water lower limit temperature
G
H
J
K
M
N

Domestic hot water upper limit temperature (maximum possible storage temperature)
[b-03]

Domestic hot water reheat minimum temperature [b-00]
Domestic hot water reheat maximum temperature [b-01]
Remote controller thermostat set point
Simultaneous demand
ONLY space heating request

ON ON

OFF OFF
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2. Storage operation

When requesting space heating and domestic water heating (storage) at the same time, this
involves that the minimum reheat temperature is reached (setting [b-00]) during space
heating operation. The 3-way valve will switch over to the domestic hot water side, then the
domestic water will be heated, but as soon as the room temperature drops 3°C from set
point (smart logic), the 3-way valve will go to original position and start space heating till
0.5°C above set point, then the 3-way valve will switch over to the domestic hot water side
and then the domestic water will be heated again till storage set point.

Operation

A
Space heating
- Domestic water heating

B Domestic hot water storage thermo-on request
C Domestic hot water tank temperature
D Room temperature thermo-on request
E Remote controller room temperature
F Domestic hot water lower limit temperature
G
J
K
M
N
R

ON

Domestic hot water upper limit temperature (maximum possible storage
temperature) [b-03]

Domestic hot water reheat maximum temperature [b-01]
Remote controller thermostat set point

Simultaneous demand

ONLY domestic hot water request

Point where space heating gets priority

ON
OFF OFF
1 Minimum operation time for domestic water heating (initial 10 minutes [d-00]) @)
2 Maximum operation time for domestic water heating (initial 30 minutes [d-01]) (b)
3 Interval minimum stop time for domestic water heating (initial 15 minutes [d-02])
N= No simultaneous operation
5 Timers for domestic water heating start
6 Timer for space heating start
Remark:

a. The minimum operation time is only valid when room temperature is more than 3°C lower as
set point and set point J is reached.

b. The maximum operation time is only valid when room temperature is more than 0.5°C lower as
set point and set point J is reached.
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1. Test Operation

1.1 Procedure and Outline

Follow the following procedure to conduct the initial test operation after installation.

1.1.1 Check Work Prior to Turn Power Supply On

Check the below items.

¢ Power wiring

* Control transmission wiring
between units

e Earth wire

U

Check on refrigerant piping

U

Check air tight test and vacuum
drying

U

Check on amount of refrigerant
charge

U

Check on water piping

O Is the power supply according unit specifications?
O Have you finished a ductwork to drain?
O Have you detach transport fitting?
O Is the wiring performed as specified? Is the unit properly earthed?
O Are the designated wires used?
O Is the grounding work completed? Is the insulation resistance at least
1MQ?
* Use a 500V megger tester to measure the insulation.
Do not use a megger tester for low voltage circuits.
O Are the setscrews of wiring not loose?
O Is the electrical component box covered with an insulation cover
completely?

O Is pipe size proper? (The design pressure of this product is 4.0MPa.)
O Are pipe insulation materials installed securely?
Liquid and gas pipes need to be insulated. (Otherwise causes water
condensation.)
O Are respective stop valves on liquid and gas line securely open?

O Have the air tight test and the vacuum drying been conducted
according to the procedure in the installation manual?

* If the power has turned on before the vacuuming has been done,
you must use the outdoor setting 2-21 to open all necessary values
of indoor and outdoor unit. Only then complete vacuuming is
possible.

See “Settings of vacuuming mode” for more details.

O Is refrigerant charged up to the specified amount?
If insufficient, charge the refrigerant from the service port of stop valve
on the liquid side with outdoor unit in stop mode after turning power on.
O Has the amount of refrigerant + extra refrigerant piping length charge
been recorded on “Record Chart of Additional Refrigerant Charge
Amount”?

O Is the water pressure OK?

O Is all the water removed?

O Is there minimum 20 liters water in the system at all times?
O Is there a bypass installed?

O Are all the valves open, so water flow is guaranteed?

O Is the pre-pressure of the expansion vessel set correctly?

(V3180)
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1.1.2 Turn Power On

O Be sure to turn the power on 6 hours before starting operation to

protect compressors.
@ O Close outside panels of the outdoor unit.

Turn outdoor unit power on.

Turn indoor unit power on.

@ O Wait until initialization period is over (up to 12 min).
(Can be known by checking leds on outdoor PCB - see “Field
Settings from Outdoor unit” for details.

Carry out field setting, if

necessary

Car ry out the test runas
desc ribed in the installation
manual of the indoor unit

(V3056)
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1.2 Air Tlght Test and Vacuum Drying

Air tight test: Make sure to use nitrogen gas.

B Do this before powering the unit. (If the power has been turned on before the
vacuuming has been done, first setting 2-21 must be used. See “Setting of Vacuuming
Mode” on page 116.)

m Setup:

2 4 9 R-410A
Pressure reducing valve

Nitrogen

Siphon system

Vacuum pomp

Valve A

Gas line stop valve

Liquid line stop valve

Stop valve service port

© 00 N O g A ON =

Charge hose

The leak test must satisfy specification EN 378-2.

1. Vacuum leak test
B Evacuate the system from the liquid and gas piping to —100.7 kPa (5 Torr).

B Once reached, turn off the vacuum pump and check that the pressure does not rise
for at least 1 minute.

B Should the pressure rise, the system may either contain moisture (see vacuum drying
below) or have leaks.
2. Pressure leak test
B Break the vacuum by pressurizing with nitrogen gas to a minimum gauge pressure of
0.2 MPa (2 bar).
Never set the gauge pressure higher than the maximum operation pressure of the
unit, i.e. 4.0 MPa (40 bar).

B Test for leaks by applying a bubble test solution to all piping connections.
Make sure to use a recommended bubble test solution from your wholesaler.
Do not use soap water, which may cause cracking of flare nuts (soap water may
contain salt, which absorbs moisture that will freeze when the piping gets cold), and/
or lead to corrosion of flared joints (soap water may contain ammonia which causes a
corrosive effect between the brass flare nut and the copper flare).

3. Discharge all nitrogen gas.

B Pressurize the liquid and gas pipes to 4.0 MPa (40 bar) (do not pressurize more than 4.0
MPa (40 bar)). If the pressure does not drop within 24 hours, the system passes the test. If
the pressure drops, check where the nitrogen leaks from.

B Vacuum drying: Use a vacuum pump which can evacuate to —100.7 kPa (5 Torr, =755 mm
Hg). Connect the vacuum pump to both service port of the gas stop valve and the liquid stop
valve to increase efficiency.

1. Evacuate the system from the liquid and gas pipes by using a vacuum pump for more
than 2 hours and bring the system to —100.7 kPa. After keeping the system under that
condition for more than 1 hour, check if the vacuum gauge rises or not. If it rises, the
system may either contain moisture inside or have leaks.

2. Following should be executed if there is a possibility of moisture remaining inside the
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pipe (if piping work is carried out during the raining season or over a long period of time,
rainwater may enter the pipe during work).
After evacuating the system for 2 hours, pressurize the system to 0.05 MPa (vacuum break)
with nitrogen gas and evacuate the system again using the vacuum pump for 1 hour to —100.7
kPa (vacuum drying). If the system cannot be evacuated to —100.7 kPa within 2 hours, repeat
the operation of vacuum break and vacuum drying.
Then, after leaving the system in vacuum for 1 hour, confirm that the vacuum gauge does not
rise.
If the indoor unit is changed by another indoor unit, do the above described leaktest again.

1.3 Additional Refrigerant Charge

Rt
,.i. B Refrigerant cannot be charged until field wiring has been completed.

m Refrigerant may only be charged after performing the leak test and the vacuum drying (see
above).

B When charging a system, care shall be taken that its maximum permissible charge is never
exceeded, in view of the danger of liquid hammer.

B Charging with an unsuitable substance may cause explosions and accidents, so always
ensure that the appropriate refrigerant (R-410A) is charged for outdoor unit, use (R-134a) for
indoor unit.

B Refrigerant containers shall be opened slowly.

B Always use protective gloves and protect your eyes when charging refrigerant.

B When performing service on the unit requiring the refrigerant system to be opened,
refrigerant must be evacuated according to local regulations.

B When the power is on, please close the front panel when leaving the unit.

To avoid compressor breakdown. Do not charge the refrigerant more than the specified

amount.

B This outdoor unit is factory charged with refrigerant and depending on pipe sizes and pipe
lengths some systems require additional charging of refrigerant.

B In case re-charge is required, refer to the nameplate of the unit. The nameplate states the
type of refrigerant and necessary amount.

Precautions when recharging/adding R-410A & recharging R-134a
Be sure to charge the specified amount of refrigerant in liquid state to the liquid pipe.

Since this refrigerant is a mixed refrigerant, adding it in gas form may cause the refrigerant
composition to change, preventing normal operation.
B Before charging, check whether the refrigerant cylinder is equipped with a siphon tube or

not.
Charge the liquid Charge the liquid
refrigerant with the cylinder refrigerant with the cylinder
in upright position. in up-side-down position.

B Filling using a cylinder with a syphon attached.
B Remark for R-134a: Never recharge more than mentioned on factory name plate.
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1.3.1 Important information regarding the refrigerant used

This product contains fluorinated greenhouse gases covered by the Kyoto Protocol. Do not vent
gases into the atmosphere.

Refrigerant type: R-410A

GWP(Mvalue: 1975

1) GwP = global warming potential

Please fill in with indelible ink,

B @ the factory refrigerant charge of the product,

B @ the additional refrigerant amount charged in the field and

B @ + @ the total refrigerant charge

on the refrigerant charge label supplied with the product.

The filled out label must be adhered in the proximity of the product charging port (e.g. onto the
inside of the service cover).

Contams fluorinated greenhouse gases covered by the Kyoto Protocol T—Contains fluorinated greenhouse gases

n 410“ ®_DL covered by the Kyoto Protocol
= g —factory refrigerant charge of the product:

@= K see unit name plate
@ - 9 —additional refrigerant amount charged
|=. ©) in the field
A4 :lg_l ®+®= kg —total refrigerant charge

|
outdoor unit

refrigerant cylinder and
manifold for charging

1.3.2 Procedures for adding refrigerant

How to connect the tank?
. 4 .

=

——dN

i -

Liquid line stop valve
Gas line stop valve
To indoor unit

Valve A

R-410A tank
Measuring instrument

N O s ON =

Pipe fixing plate

Ly
I! % Caution B Automatic refrigerant charging is NOT POSSIBLE.
LA B g 9
B Make sure to turn ON the power 6 hours before starting the operation. This is necessary to
warm the crankcase by the electric heater.
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Procedure: Charging while the outdoor unit is at a standstill

. Determine the weight of refrigerant to be charged additionally.

Piping length is the one way length of gas or liquid piping whichever is the longest.
It is not necessary to charge additionally if the piping length is under 10 m.

If the piping length is over 10 m please determine the additional amount of refrigerant to be
charged using the table below.

Table: Additional charging of refrigerant <unit: kg>

Refrigerant piping length

3~10m 10~20m 20~30m 30~40m  40~50m
(a) 0.54 1.08 1.62 2.16

(a) Additional charge not required

Complete recharging
In case complete recharging is required (after a leak, etc.), refer to the table below to
determine the necessary amount of refrigerant.

Before recharging, make sure to execute vacuum drying of the internal piping of the unit as
well. To do so, use the internal service port of the unit. Do NOT use the service ports located
on the stop valve, since vacuum drying can not be performed properly from these ports.
Outdoor units have 1 port on the piping. It is between the heat exchanger and the 4-
way valve.

Table: Total charging amount <unit: kg>

Refrigerant piping length

3~10m 10~20m 20~30m 30~40m  40~50m

. After the vacuum drying is finished, open valve A (5) and charge the additional refrigerant in

its liquid state through the service port on the liquid stop valve taking into account following
instructions:

- Turn on the power of the outdoor unit and indoor units.

- Check that gas and liquid stop valves are closed.

- Stop the compressor and charge the specified weight of refrigerant.

To avoid compressor breakdown. Do not charge the refrigerant more than the specified
amount.

Test Operation
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1.3.3 Check Operation

During check operation, mount front panel to avoid misjudging.

Check operation is mandatory for normal unit operation.

During this check operation different temperature should be read out.

A procedure for space heating and domestic water heating should be followed.

If forced operation should be started during a test operation, the test run will be aborted.

Temperature read-out mode
On the remote controller, the actual temperatures can be displayed.

1.

Push and hold the ®f&} button for 5 seconds.

The leaving water temperature is displayed (icons @ and :#/#% and 0 are blinking).

Use the ®(a ] and @[ ¥_] buttons to display:

B The entering water temperature (icons & and :#¥/# are blinking and the [0 icon is flashing
slowly).

B The indoor temperature (icons @ and :#¥/#% are blinking).

B The outdoor temperature (icons & and QO are blinking).

B The hot water supply tank temperature (icons s and =M are blinking).

Push the ®i& button again to leave this mode. If no button is pressed, the remote controller

leaves the display mode after 10 seconds.

Procedure for space heating

1.

A

o

Check the leaving water and entering water temperature through the remote controller read-
out mode and write down the displayed values. See “Temperature read-out mode” on

page 76.

Push the =& button 4 times so the TEST icon will be displayed.

Perform the test as follows (when no action is performed, the user interface will return to
normal mode after 10 seconds or by pressing the & button once):

To test the space heating operation push the &me button to start the test run operation.

The test run operation will end automatically after 30 minutes or when reaching the set
temperature. The test run operation can be stopped manually by pressing the & button
once. If there are misconnections or malfunctions, an error code will be displayed on the
user interface. Otherwise, the user interface will return to normal operation.

To resolve the error codes, see "Error codes".

Check the leaving water and entering water temperature through the remote controller read-
out mode and compare them with the values noted with step 1. After 20 minutes of operation
an increase of the values should confirm the space heating operation.

Procedure for domestic water heating

1.

Check the domestic hot water tank temperature through the remote controller read-out
mode. See “Temperature read-out mode” on page 76.

Push the M button for 5 seconds.

The ~M icon will start blinking with 1 second intervals.

Keep the unit operating for 20 minutes and check the domestic hot water tank temperature
through the remote controller again.

An increase of the value with 5°C should confirm the domestic water heating operation.

. The operation will stop if the tank storage temperature has been reached.
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1.4 Operation when Power is Turned On
1.4.1 When Turning On Power First Time

(indoor-outdoor address, etc.).

Status

Qutdoor unit

Test lamp H2P & H8P .... Blinks
Can also be set during operation described above.

If ON button is pushed during operation described above, the “UH”
malfunction indicator blinks.
(Returns to normal when automatic setting is complete.)

1.4.2 When Turning On Power the Second Time and Subsequent

Tap the RESET(BS5) button on the outdoor unit PC board. Operation becomes possible for
about 2 minutes. If you do not push the RESET button, the unit cannot be run for up to 10
minutes to automatically set master power.

Status

Outdoor unit
Indoor unit

Test lamp H2P & H8P .... Blinks
Can also be set during operation described above.

If ON button is pushed during operation described above, the operation lamp
lights but the compressor does not operate. (Returns to normal when
automatic setting is complete.)

1.4.3 When an Indoor or Outdoor Unit PC Board has been Changed

Be sure to push and hold the RESET button for 5 seconds. If not, the addition cannot be
recognized. In this case, the unit cannot be run for up to 12 minutes to automatically set the
address (indoor-outdoor address, etc.)

Status

Qutdoor unit

Indoor unit

Test lamp H2P & H8P .... Blinks
Can also be set during operation described above.

If ON button is pushed during operation described above, the “UH” or “U4”
malfunction indicator blinks. (Returns to normal when automatic setting is
complete.)

The unit cannot be run for up to 12 minutes to automatically set the master power and address

Test Operation
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2. Outdoor Unit PC Board Layout

ER(S/R)Q (011/014/016) AAY1 A1P
'_'u
L — mm HGE'-':
=" N8 ]|
il WAL
[ i
] =

A2P ~ | ¥ pamn |I|||]| [
r wwafl
X1M X2m
ER(S/R)Q (011/014/016) AAV1 3

[ °
a % # .ﬁfr.-""'r ...-:_... 7 T ..-.._,.. 7 e -._{3}. H8P
] | s . o :
ot o f; Tost | Chapseoverbemeen | (o ﬁ

e Page [Error ¢ 'IndeuaI ook | g noise _Demand. ﬁ
_r__.-" L ] ] £ - - [ ] - |
ﬁ HIF | HEP | H3P | HAP | HEP | HBF  HTF ﬁ DIP switches
ﬁ es1 1 62 | 655 1 654 -EN { +"(DS1-1 and DS1-2)
|| g|a 8 (24l g
¢4 | MODE | SET RETURN TEST | RESET | M|M OFF:;."';

ij%ﬁﬂ/' fxff’ﬂff”’/’f )

Sets the address again when the wiring
is changed or an indoor unit is added.

Used at field set.
Changes the set mode.

::_LED indicator status | @ Turn off {T:Turnon W Flicker  : Turn on or off J'

(The LED indicator status shown at left indicates the status at factory set.)
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3. Field Setting

3.1 Field Setting from remote control

Individual function of indoor unit can be changed from the remote control. At the time of
installation or after service inspection / repair, make the local setting in accordance with the
following description.

Wrong setting may cause malfunction.

(When optional accessory is mounted on the indoor unit, setting for the indoor unit may be
required to change. Refer to information in the option handbook.)

3.1.1 Wired remote control

EKRUAHTA(BRC21A51)
EKRUAHTB(BRC21A52))
o ]
|5 T & }_ut” *o
 J 2 R5)
c SETTING _0_"“_"' [ ] .
f @ ™) < | 'anv ¢ -'
b TEST | g-868 |
| ||
1'% . = . — - - *‘"‘*
1. Il . 1|1 'y |
i s pewr wB)OR m
[ I I | [ A
A
=ul
1 T
BRIl
(LU
—

To change one or more field settings, proceed as follows.

1.

w P

o

Press the & button for a minimum of 5 seconds to enter FIELD SET MODE.

The SETTING icon (c) will be displayed. The current selected field setting code is indicated
8-88 (b), with the set value displayed to the right -88.8 (a).

Press the I®(A] button to select the appropriate field setting first code (E-).

Press the 0®(¥_] button to select the appropriate field setting second code (-28).

Press the @TIMER(a ] button and @TIMERLY_] button to change the set value of the select field
setting.

Save the new value by pressing the @& button.

Repeat step 2 through 4 to change other field settings as required.

When finished, press the & button to exit FIELD SET MODE.
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ﬂ Notes :

w

Changes made to a field setting are only stored when the @& button is pressed. Pressing
the & button, without pressing the @& button before, will discard the change made.

When you save a field setting by pressing the @& button, the complete field setting group
will be saved. For example, when you save field setting 8-00, the other field settings of group
8 (8-01, 8-02, 8-03, 8-04) will be saved as well.

Before shipping, the set values have been set as shown in the field settings table.

When exiting FIELD SET MODE, "88" may be displayed on the remote controller LCD while
the unit initializes itself.

When running through the field settings you may notice that there are some more field
settings as mentioned in the field settings table. THESE SETTINGS ARE NOT
APPLICABLE AND MAY NOT BE CHANGED!

If you want to leave the setting mode without saving, press the test button.
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3.1.2 Setting Contents and Code No. — EKHBRD - Indoor unit

EKHBRD*AA

Installer setting at variance with
default value

Second Default
code Setting name ‘ Date Value Date Value | value Range Step Unit
0 Remote control setup
00 User permission level 2 2~3 1 —
01 Room temperature compensation value 0 -5~5 0.5 °C
02 Not applicable. Do not change the default 1 (ON) 01 — —
value.
03 Status: space heating schedule timer mode 1 (ON) 0N — —
1 Automatic storage timing for domestic water heating
00 Status: night time storage 1 (ON) 0N — —
01 Night time storage start time 1:00 0:00~ 1:00 hour
23:00
02 Status: day time storage 0 0N — —
(OFF)
03 Day time storage start time 15:00 0:00~ 1:00 | hour
23:00
2 Automatic setback function
00 Status: setback operation 1 (ON) (4] — —
01 Setback operation start time 23:00 0:00~ 1:00 hour
23:00
02 Setback operation stop time 5:00 0:00~ 1:00 | hour
23:00
3 Weather dependent set point
00 Low ambient temperature (Lo_A) -10 -20~5 1 °C
01 High ambient temperature (Hi_A) 15 10~20 1 °C
02 Set point at low ambient temperature 70 25~80 1 °C
(Lo_Ti)
03 Set point at high ambient temperature 45 25~80 1 °C
(Hi_Ti)
4 Disinfection function
00 Status: disinfection operation 1 (ON) (4] — —
01 Disinfection operation day selection Fri Mon~Sun — —
02 Disinfection operation start time 23:00 0:00~ 1:00 hour
23:00
5 Automatic setback and disinfection set point
00 Set point: disinfection operation temperature 70 60~70 5 °C
01 Disinfection operation time duration 10 5~60 5 min
02 Leaving water setback temperature 5 0~10 1 °C
03 Room setback temperature 18 17-~23 1 °C
6 Option setup
00 Domestic hot water tank installed 0 01 — —
(OFF)
01 Optional room thermostat installed 0 0/1 — —
(OFF)
02 Backup heater kit activation 0 0/1 — —
(OFF)
03 Solar kit activation 0 o/1 — —
(OFF)
04 Benefit kWh power supply mode 0 0/2 1 —
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Installer setting at variance with

default value

First Second Default
code code Setting name ‘ Date Value Date Value | value Range Step Unit
7 Option setup
00 Optional bottom plate heater installed 0 0/1 — —
(OFF)
01 Not applicable. Do not change the default 0 0/1 — —
value. (OFF)
02 Multiple set point pattern 0 (A) 0N — —
03 Multiple set point 1 0 0/1 — —
(OFF)
04 Multiple set point 2 0 o1 _ _
(OFF)
8 Option setup
00 Remote controller temperature control 1 (ON) (4] — —
01 Status: automatic restart function 1 (ON) 0N — —
02 Emergency mode 0 (4] — —
(OFF)
03 Status: low noise level 1 1~3 1 —
04 Status: freeze up prevention 0 0~2 1 —
9 Automatic temperature compensation
00 Leaving water temperature compensation 0 -5~5 0.5 °C
value
01 Domestic hot water tank compensation 0 -5~5 0.5 °C
value
02 Thermo ON/OFF admission 0 -5~5 0.5 °C
A Option setup
00 Not applicable. Do not change the default 0 0~2 1 —
value.
01 Not applicable. Do not change the default 0 0~2 1 —
value.
02 Set point: required temperature difference 10 5~15 1 °C
for leaving and returning water
03 Set point: multiple set point 1 required 35 25~80 1 °C
temperature value
04 Set point: multiple set point 2 required 65 25~80 1 °C
temperature value
B Domestic hot water set points
00 Set point: reheat minimum temperature 35 35~65 1 °C
01 Set point: reheat maximum temperature 45 35~75 1 °C
02 Status: weather dependent domestic water 1 (ON) 01 — —
heating
03 Set point: storage temperature 70 45~75 1 °C
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Installer setting at variance with

default value

First Second Default
code code Setting name ‘ Date Value Date Value ‘ value Range Step Unit
C Leaving water temperature limits
00 Set point: leaving water maximum 80 37~80 1 °C
temperature
01 Set point: leaving water minimum 25 25~37 1 °C
temperature
02 Not applicable. Do not change the default 20 18~22 1 °C
value.
03 Not applicable. Do not change the default 5 5~18 1 °C
value.
D Domestic water heating retention times
00 Set point: minimum time for domestic water 10 5~20 1 —
heating
01 Set point: maximum time for domestic water 30 10~60 5 —
heating
02 Set point: interval minimum stop time of 15 5~30 5 —
domestic water heating
E Service mode
00 Vacuum mode 0 0N — —
01 Not applicable. Do not change the default 0 0 — —
value. (OFF)
02 Not applicable. Do not change the default 0 0N — —
value. (OFF)
03 Not applicable. Do not change the default 1 0~2 1 —
value.
04 Pump only operation 0 0~2 1 —
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EKHBRD*AB/AC/AD/AE
Installer setting at variance with
) default value
First Second Default
code code Setting name ‘ Date Value Date Value | value Range Step Unit
0 Remote control setup
00 User permission level 2 2-~3 1 —
01 Room temperature compensation value 0 -5~5 0.5 °C
02 Not applicable. Do not change the default 1 (ON) 01 — —
value.
03 Status: space heating schedule timer mode 1 (ON) 0N — —
1 Automatic storage timing for domestic water heating
00 Status: night time storage 1 (ON) 0N — —
01 Night time storage start time 1:00 0:00~ 1:00 hour
23:00
02 Status: day time storage 0 (4] — —
(OFF)
03 Day time storage start time 15:00 0:00~ 1:00 hour
23:00
2 Automatic setback function
00 Status: setback operation 1 (ON) (4] — —
01 Setback operation start time 23:00 0:00~ 1:00 hour
23:00
02 Setback operation stop time 5:00 0:00~ 1:00 | hour
23:00
3 Weather dependent set point
00 Low ambient temperature (Lo_A) -10 -20~5 1 °C
01 High ambient temperature (Hi_A) 15 10~20 1 °C
02 Set point at low ambient temperature 70 25~80 1 °C
(Lo_Ti)
03 Set point at high ambient temperature 45 25~80 1 °C
(Hi_Ti)
4 Disinfection function
00 Status: disinfection operation 1 (ON) (4] — —
01 Disinfection operation day selection Fri Mon~Sun — —
02 Disinfection operation start time 23:00 0:00~ 1:00 hour
23:00
5 Automatic setback and disinfection set point
00 Set point: disinfection operation temperature 70 60~75 5 °C
01 Disinfection operation time duration 10 5~60 5 min
02 Leaving water setback temperature 5 0~10 1 °C
03 Room setback temperature 18 17-~23 1 °C
6 Option setup
00 Domestic hot water tank installed 0 0/1 — —
(OFF)
01 Optional room thermostat installed 0 01 — —
(OFF)
02 Backup heater kit activation 0 0/1 — —
(OFF)
03 Solar kit activation 0 o/1 — —
(OFF)
04 Benefit kWh power supply mode 0 0/2 1 —
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Installer setting at variance with

default value

Second Default
code Setting name ‘ Date Value Date Value | value Range Step Unit
7 Option setup
00 Optional bottom plate heater installed 1 (ON) 01 — —
01 Not applicable. Do not change the default 0 0/1 — —
value. (OFF)
02 Multiple set point pattern 0 (A) 0N — —
03 Multiple set point 1 0 0/1 — —
(OFF)
04 Multiple set point 2 0 0/ _ _
(OFF)
8 Option setup
00 Remote controller temperature control 1 (ON) 0N — —
01 Backup heater kit optional setting 1 (ON) 0/1 — —
02 Emergency mode 0 0N — —
(OFF)
03 Status: low noise level 1 1~3 1 —
04 Status: freeze up prevention 0 0~2 1 —
9 Automatic temperature compensation
00 Leaving water temperature compensation 0 —2~2 0.2 °C
value
01 Domestic hot water tank compensation 0 -5~5 0.5 °C
value
02 Thermo ON/OFF admission 0 -5~5 0.5 °C
A Option setup
00 Current limitation 0 0~2 1 —
01 Not applicable. Do not change the default 0 0~2 1 —
value.
02 Set point: required temperature difference 10 5~15 1 °C
for leaving and returning water
03 Set point: multiple set point 1 required 35 25~80 1 °C
temperature value
04 Set point: multiple set point 2 required 65 25~80 1 °C
temperature value
B Domestic hot water set points
00 Set point: reheat minimum temperature 35 35~65 1 °C
01 Set point: reheat maximum temperature 45 35~75 1 °C
02 Status: weather dependent domestic water 1 (ON) 01 — —
heating
03 Set point: storage temperature 70 45~75 1 °C
04 Automatic maximum domestic hot water 70 55~75 1 °C
storage temperature
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Installer setting at variance with

default value

First Second Default
code code Setting name ‘ Date Value Date Value ‘ value Range Step Unit
C Leaving water temperature limits
00 Set point: leaving water maximum 80 37~80 1 °C
temperature
01 Set point: leaving water minimum 25 25~37 1 °C
temperature
02 Not applicable. Do not change the default 20 18~22 1 °C
value.
03 Not applicable. Do not change the default 5 5~18 1 °C
value.
D Domestic water heating retention times
00 Set point: minimum time for domestic water 10 5~20 1 —
heating
01 Set point: maximum time for domestic water 30 10~60 5 —
heating
02 Set point: interval minimum stop time of 15 5~30 5 —
domestic water heating
E Service mode
00 Vacuum mode 0 0N — —
01 Not applicable. Do not change the default 0 0 — —
value. (OFF)
02 Not applicable. Do not change the default 0 0N — —
value. (OFF)
03 Not applicable. Do not change the default 1 0~2 1 —
value.
04 Pump only operation 0 0~2 1 —
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3.1.3 Detailed Explanation of Setting Modes

[0] Remote control setup

Second Default

code Setting name value
Remote control setup
00 User permission level 2 2-~3 1 —
01 Room temperature compensation value 0 -5~5 0.5 °C
03 Status: space heating schedule timer mode 1 (ON) (V4] — —

H [0-00] User permission level

The remote controller can be programmed to make certain buttons and functions
unavailable for the user. There are 2 permission levels defined. Both levels (level 2 and
level 3) are basically the same, the only difference is that for level 3 no water temperature
settings are possible (see table below).

Permission
level 2 level 3
Operation ON/OFF Operable  Operable
Domestic water heating operation ON/OFF Operable  Operable
Setting the leaving water temperature Operable —
Setting the room temperature Operable  Operable

Quiet mode ON/OFF — —
Weather dependent set point operation ON/OFF Operable  —
Setting the clock — —
Programming the schedule timer — —
Schedule timer operation ON/OFF Operable  Operable
Field settings — —
Error code display Operable  Operable

Test operation — —

By default no level is defined so all buttons and functions are operable (no level enabled).
The actual permission level is determined by field setting. For permission level 2, set field
setting [0-00] is to 2, for permission level 3, set field setting [0-00] to 3.

Once the field setting is set, the chosen permission level is not yet active. Enabling the
selected permission level is done by simultaneously pressing buttons @4 J and @[]
immediately followed by simultaneously pressing buttons f& and ®f&}, and keeping all 4
buttons pressed for at least 5 seconds. Note that no indication on the remote controller is
given. After the procedure the blocked buttons will not be available anymore.

Deactivating the selected permission level is done on the same way. Here the default level
becomes active again. All buttons and functions are operable.

[0-01] Room temperature compensation value

If needed, it is possible to adjust some thermistor value of the unit by a correction value. This
can be used as countermeasure for thermistor tolerances or capacity shortage.

The compensated temperature (= measured temperature plus compensation value) is then
used for controlling the system and will be displayed in the temperature read-out mode. See
also "[9] Automatic temperature compensation” setting for compensation values for leaving
water temperature and domestic hot water temperature.

[0-03] Status: defines whether the ON/OFF instruction can be used in the schedule
timer for space heating.

The schedule timer for space heating can be programmed on 2 different ways: based on the
temperature set point (both leaving water temperature and room temperature) and based on
the ON/OFF instruction.
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ﬂ Notes :

By default space heating based on temperature set point (method 1) is enabled, so only
temperature shifts are possible (ho ON/OFF instruction). The system keeps operating.
Advantage of this method is that you can simply switch off the space heating operation by
pushing the &me button without disabling the automatic domestic hot water storage operation
(e.g. during summertime when no space heating is required).

In the following tables both methods on how to interpret the schedule timer are shown.

Method 1 Space heating based on temperature set point(a)

During operation During schedule timer operation the operation LED is lit continuously.

When pushing the &ms button The schedule timer for space heating will stop and will not start again.
The controller will be switched off (operation LED will stop working).
However, the schedule timer icon will stay displayed which means that the
domestic water heating stays enabled.

When pushing the &i/® button The schedule timer for space heating and domestic water heating along with
the quiet mode will be stopped and will not start again.
The schedule timer icon will not be displayed anymore.

(a) For leaving water temperature and/or room temperature see leaving water temperature
control (setting 8-00).

Operation example: Schedule timer based on temperature set points.

When setback function is enabled, the setback operation will have priority over the scheduled
action in the schedule timer setting 2.

T
2:C
1 p_— 250
19:C 19:C 640 f19:C
62:C P62 d62C
: i P t
16:00 0:30 630 900
T
2
18
160°C ]
] ]
57:C t
2300 5:00
A
T
2:C
— B 210
3 o i ____19°c|54°0|19°c
62:C’ 18 200 162C
E ot -
i CNEmm R
16:00 23100 0:30 500 630 900

Schedule timer

Setback function

When both setback function and schedule timer are enabled
Setback function

Time

Temperature set point

I_'H‘>mw-.

Room temperature

Leaving water temperature

Remark: Room temperature and leaving water temperature have no fix relationship. Both
temperatures can be adjusted independently.
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Method 2 Space heating based on ON/OFF instruction

During operation When the schedule timer switches space heating OFF, the controller will be
switched off (operation LED will stop working). Note that this has no influence
on the domestic water heating.

When pushing the «ms button The schedule timer for space heating will stop (when active at that moment)
and will start again at the next scheduled ON function.
The "last" programmed command overrules the "preceding" programmed
command and will remain active until the "next" programmed command
occurs.
Example: imagine the actual time is 17:30 and actions are programmed at
13:00, 16:00 and 19:00. The "last" programmed command (16:00) overruled
the "previous" programmed command (13:00) and will remain active until the
"next" programmed command (19:00) occurs.
So in order to know the actual setting, one should consult the last programmed
command. It is clear that the "last" programmed command may date from the
day before. Refer to the operation manual.
The controller will be switched off (operation LED will stop working).
However the schedule timer icon will stay displayed which means that the
domestic heating stays enabled.

When pushing the &i/® button The schedule timer for space heating and domestic water heating along with
the quiet mode will be stopped and will not start again.
The schedule timer icon will not be displayed anymore.

Operation example: Schedule timer based on ON/OFF instruction.

When setback function is enabled, the setback operation will have priority over the scheduled
action in the schedule timer if ON instruction is active. If OFF instruction is active this will have
priority over the setback function. At any time the OFF instruction will have the highest priority.
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Schedule timer

Setback function

When both setback function and schedule timer are enabled
Setback function

ON/OFF instruction

Time

Temperature set point

Room temperature

I_'H‘m>mm-.

Leaving water temperature
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[1] Automatic storage timing for domestic water heating

ﬂ Notes :

Second Default
code Setting name value Range Step Unit

Automatic storage timing for domestic water heating

00 Status: night time storage 1 (ON) (4] — —

01 Night time storage start time 1:00 | 0:00~23:00 | 1:00 hour

02 Status: day time storage 0 0/1 — —
(OFF)

03 Day time storage start time 15:00 | 0:00~23:00 | 1:00 hour

In this mode, the indoor unit will deliver hot water to the domestic hot water tank based on the
daily fixed pattern. This mode will continue until storage temperature is reached, no times are
involved.

Automatic storage is the advised domestic hot water mode. In this mode water heats up during
the night (when space heating requirements are lower) until the storage set point. The heated
water is stored in the domestic hot water tank at a higher temperature so it can fulfil the
domestic hot water requirements throughout the day.

The storage temperature set point and timing are field settings.

—_

[1-00] Status: defines whether the domestic water heating (storage mode) during night is
enabled (1) or not (0).

[1-01] Start time: time of the night at which the domestic water should be heated. The ending
time will variate for each system.

[1-02] Status: defines whether the domestic water heating (storage mode) during daytime is
enabled (1) or not (0).

[1-03] Start time: time of the day at which the domestic water should be heated. The ending
time will variate for each system.

Make sure the domestic hot water is only heated up to the domestic hot water temperature
you require.

Start with a low domestic hot water storage temperature set point, and only increase if you
feel that the domestic hot water supply temperature is not sufficient for your needs (this
depends on your water using pattern).

Make sure the domestic hot water is not heated unnecessary. Start with activating automatic
storage during night (default setting). If it seems that the domestic hot water night storage
operation is not sufficient for your needs, an additional storage during daytime can be set.
For energy-saving purposes, it is advised to enable the weather dependent domestic water
heating. Refer to setting “[b-02] Status: defines whether the weather dependent domestic
water heating is turned ON (1) or OFF (0).” on page 102.

Manual storage is possible: to activate push 5 seconds on the =M button. The =M icon starts
to blink, the water will be heated up till storage set point (one time action). It can also be
stopped manually by pushing the M button.

Be aware that despite the automatic storage is a pre-programmed schedule timer, it is only
active when the schedule timer is enabled. This means that you have to push the &® button
and confirm that the @ is displayed to make sure that the automatic storage will operate.

Refer to "[b] Domestic hot water set points" for temperature set points.
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[2] Automatic setback function

ﬂ Notes :

ﬂ Notes :

Second Default
code Setting name value Range
2 Automatic setback function
00 Status: setback operation 1 (ON) 0N — —
01 Setback operation start time 23:00 | 0:00~23:00 | 1:00 hour
02 Setback operation stop time 5:00 | 0:00~23:00 | 1:00 hour

Setback function provides the possibility to lower the room temperature. The setback function

can for instance be activated during the night because the temperature demands during night

and day are not the same.

—_

operation.

3. Setback function is an automatic daily scheduled function.
4. ltis advised to set the start time of automatic storage during night [1-01] on the moment that

the setback function starts [2-01].

B [2-00] Status: defines whether the setback function is turned ON (1) or OFF (0)
B [2-01] Start time: time at which setback is started
B [2-02] Stop time: time at which setback is stopped

* Setback operation for room temperature control

T
A 21Cfp=-
[5-03] 18 C ~
: : t
[2-01] [2-02]

A Normal room temperature set point

t Time

T Temperature

[5-03] Room setback temperature (actual temperature)

* Setback operation for leaving water control
T

A65Ch=-
5 C [5-02]

B 60 C f-------losmmneniasd O AEaE e e
: : t
[2-01] [2-02]
A Normal leaving water temperature set point
B Leaving water setback temperature
t Time
T Temperature

[6-02] Leaving water setback value (shift value)

1. In setback operation for room temperature control, immediately a setback temperature is

set.

2. In setback operation for leaving water control, a shift down value is chosen. This value

should be lowered from the normal set point.

By default the setback function is enabled, if it's not needed, it should be disabled.
2. The setback function can be combined with the automatic weather dependent set point
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[3] Weather dependent set point

ﬂ Note :

ﬂ Note :

Second Default
code Setting name value Range Step Unit
3 Weather dependent set point
00 Low ambient temperature (Lo_A) -10 —-20~5 1 °C
01 High ambient temperature (Hi_A) 15 10~20 1 °C
02 Set point at low ambient temperature (Lo_Ti) 70 25~80 1 °C
03 Set point at high ambient temperature (Hi_Ti) 45 25~80 1 °C

When weather dependent operation is active, the leaving water temperature is determined
automatically depending on the outdoor temperature: colder outdoor temperatures will result in
warmer water and vice versa. The unit has a floating set point. Activating this operation will
result in a lower power consumption than use with a manually fixed leaving water set point.

During weather dependent operation, the user has the possibility to shift up or down the target
water temperature by a maximum of 5°C. This "Shift value" is the temperature difference
between the temperature set point calculated by the controller and the real set point. E.g. a
positive shift value means that the real temperature set point will be higher than the calculated
set point.

It is advised to use the weather dependent set point because it adjusts the water temperature to
the actual needs for space heating. It will prevent the unit from switching too much between
thermo ON operation and thermo OFF operation when using the remote controller room
thermostat or external room thermostat.

During this operation, instead of showing the water temperature set point, the controller shows
the shift value which can be set by the user.

T, A
Lo Ti NN
- o~ +05
Hi_Ti g 00 Shift value
- -05
Lo_A HiA s
Ty Target water temperature
Ta Ambient (outdoor) temperature

Shift value = Shift value

m [3-00] Low ambient temperature (Lo_A): low outdoor temperature.

® [3-01] High ambient temperature (Hi_A): high outdoor temperature.

B [3-02] Set point at low ambient temperature (Lo_Ti): the target outgoing water temperature
when the outdoor temperature equals or drops below the low ambient temperature (Lo_A).
Note that the Lo_Ti value should be higher than Hi_Ti, as for colder outdoor temperatures
(i.e. Lo_A) warmer water is required.

B [3-03] Set point at high ambient temperature (Hi_Ti): the target outgoing water temperature
when the outdoor temperature equals or rises above the high ambient temperature (Hi_A).

Note that the Hi_Ti value should be lower than Lo_Ti, as for warmer outdoor temperatures
(i.e. Hi_A) less warm water suffices.

If by mistake the value of [3-03] is set higher than the value of [3-02], the value of [3-03] will
always be used.
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[4] Disinfection function

ﬂ Note :

I-.:}

-
o

ﬂ Note :

Second Default
code Setting name value Range Step Unit
4 Disinfection function
00 Status: disinfection operation 1 (ON) 0N — —
01 Disinfection operation day selection Fri Mon~Sun — —
02 Disinfection operation start time 23:00 | 0:00~23:00 | 1:00 hour

This mode will disinfect the domestic hot water tank by periodically heating the domestic water
to a specific temperature.

If a domestic hot water tank is installed, the disinfection function is enabled by default.

B [4-00] Status: defines whether the disinfection function is turned ON (1) or OFF (0).
B [4-01] Operation interval: day of the week at which the domestic water should be heated.
B [4-02] Start time: time at which the disinfection operation is started.

Even if all schedule timers are de-activated and there is no reheat function active, the
disinfection function will operate if a domestic hot water tank is installed and field setting [4-00]
is set to ON.

The disinfection function field settings must be configured by the installer according to national
and local regulations.

Refer to “[5] Automatic setback and disinfection set point” on page 94 for temperature set
points.

This function may be disabled if the set point storage temperature is higher than the disinfection
set point.
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[5] Automatic setback and disinfection set point

ﬂ Notes :

ﬂ Note :

First

code

Second Default

code Setting name value
Automatic setback and disinfection set point
00 Set point: disinfection operation temperature 70 60~75 °C
01 Disinfection operation time duration 10 5~60 min
02 Leaving water setback temperature 5 0~10 °C
03 Room setback temperature 18 17~23 °C

See also “[4] Disinfection function” on page 93 for more information about the disinfection

operation.

B [5-00] Set point: disinfection water temperature to be reached.

B [5-01] Interval: time period defining how long the disinfection temperature set point should
be maintained.

A
B
C

Field settings

D

- -~ O M m

—_

Storage operation (if activated)

Reheat operation (if activated)

Disinfection operation (if activated)

Disinfection operation temperature [5-00] (e.g. 70°C)

Hot water storage temperature [b-03] (e.g. 60°C)

Reheat maximum water temperature [b-01] (e.g. 45°C)

Reheat minimum water temperature [b-00] (e.g. 35°C)

Time

Domestic hot water tank temperature

Reheat temperature should have lower value than storage temperature.

2. If storage temperature is higher than the disinfection temperature and if this value is high
enough according national and local regulations, you can disable the disinfection function.

B [5-02] Leaving water setback temperature.
B [5-03] Room setback temperature.

More details about setback function can be found in setting [2].
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[6] Option setup

ﬂ Note :

ﬂ Note :

Second Default
code Setting name value Range Step Unit
6 Option setup
00 Domestic hot water tank installed 0 0/1 — —
(OFF)
01 Optional room thermostat installed 0 01 — —
(OFF)
04 Benefit kWh power supply mode 0 0/2 1 —
B [6-00] Domestic hot water tank option

If the domestic hot water tank is installed, its operation must be enabled by field setting.
Default [6-00] = 0 which means no tank is installed. Set [6-00] to 1 if the optional domestic
hot water tank is installed.

When enabling the domestic hot water tank option be aware that the advised default settings
become active:

[1-00] = 1 = automatic night storage
[4-00] = 1 = disinfection function

[6-01] External room thermostat option

If the optional external room thermostat is installed, its operation must be enabled by field
setting. Default [6-01] = 0, which means no external room thermostat is installed. Set [6-01]
to 1 if the optional external room thermostat is installed.

The external room thermostat only gives an ON/OFF signal to the heat pump based on the
room temperature. Because it does not give continuous feedback information to the heat
pump, it is supplementary to the remote controller room thermostat function. To have a good
control of the system and avoiding frequent ON/OFF it is advised to use the automatic
weather dependent set point operation.

By using an external room thermostat, the smart logic of the standard remote controller is
overruled.

[6-02] Heater kit

Once installed, you can activate the heater kit by changing field setting [6-02]=1.

From that moment on, the heat pump system will take the heater kit into account whilst
deciding operation. When the heater is actually operating, the heater symbol is shown on the
remote controller. There is no step 1-2 indication.

For more information see “External Backup Heater Kit” on page 246.

[6-03] Solar support

For more information refer to the EKHWP installation manual.

[6-04] Benefit kWh rate power supply mode

If benefit kWh rate power supply is used, the mode must be selected. Default [6-04] = 0
which means no benefit kWh rate power supply is used.

Set [6-04] to 1 to use benefit kWh rate power supply mode 1 (normally closed contact which
will open when the power supply is interrupted), or set [6-04] to 2 to use benefit kWh rate
power supply mode 2 (normally opened contact which will close when the power supply is
interrupted).

Test Operation

95



Field Setting

ESIE09-08C

[7] Option setup

Second Default
code Setting name value Range Step Unit

Option setup

00 Optional bottom plate heater installed 0 0/1 — —
(OFF)

02 Multiple set point pattern 0 (A) 0N — —

03 Multiple set point 1 0 on — —
(OFF)

04 Multiple set point 2 0 on — _
(OFF)

[7-00] Bottom plate heater option

An optional bottom plate heater can be installed in your outdoor unit. In case an ERRQ*
outdoor unit (special model with freeze-up countermeasures) is installed, the unit will have
the bottom plate heater already standard installed.

If the bottom plate heater is installed, its operation must be enabled by field setting. Default
[7-00] = 0 which means no bottom plate heater is installed. Set [7-00] to 1 if the bottom plate
heater is installed.

[7-02] Select multiple set point pattern A or B

Multi set point control according pattern A

During normal operation, domestic water heating and space heating modes are
separated and activated intermittent to fulfil a simultaneous request. Therefor multiple set
point pattern A can be configured to allow simultaneous domestic water and space
heating without intermission.

Multi set point control according pattern B

The basic setup of multiple set point pattern B is the same as a normal classic design, so
AGAIN no domestic water heating and space heating is possible simultaneously. Multiple
set point pattern B is focussed on space heating operation and allows using multiple
water set points in combination with the remote controller or external room thermostat.
The configuration of pattern B allows space heating set points and the domestic hot
water set point.

[7-03] Activation for multiple set point 1
[7-04] Activation for multiple set point 2
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[8] Option setup

ﬂ Notes :

ﬂ Note :

Second Default
code Setting name value Step Unit

Option setup

00 Remote controller temperature control 1 (ON) 01 — —
01 Automatic restart function/Backup heater 1 (ON) (V3] — —
optional setting
02 Emergency operation 0 0/ — —
(OFF)
03 Status: low noise level 1 1~3 1 —
04 Status: freeze up prevention 0 0~2 1 —

[8-00] Remote controller temperature control - leaving water control

When using the remote control delivered with the unit, 2 types of temperature control are
possible. Default [8-00] = 1 which means that the remote controller is used as room
thermostat, so the remote controller can be placed in the living room to control the room
temperature. Set [8-00] to 0 to use the unit in leaving water temperature control.

In leaving water control: the heating will be activated as required by the water temperature
set point. The set point can be set manually, through the schedule timer or weather
dependent (automatic). The temperature range is between 25°C and 80°C and can be set by
I®(a ] and 0®CY ] buttons.

Leaving water control is not allowed when multi set point control according pattern B is used.

[8-01]

For EKHBRD*AA: [8-01] Auto restart. For EKHBRD*AB/AC auto restart can not be
disabled.

When a power failure occurred and the power returns to the unit, the system will
automatically restore it's settings and restart. This is the default setting [8-01] = 1. To disable
this auto restart function, set [8-01] to 0.

When power returns after a power supply failure, the auto restart function reapplies the
remote controller settings at the time of the power supply failure. It is therefore
recommended to leave the auto restart function enabled. Note that with the function disabled
the schedule timer will not be activated when power returns to the unit after a power supply
failure. Press the @& button to enable the schedule timer again.

For EKHBRD*AB/AC: [8-01] Backup heater optional setting
[8-01]=0 (default)
During benefit kWh rate power supply mode the backup heater will not operate. No
autmatic heat pump operation stop is performed at lower ambient temperatures.
[8-01]=1
During benefit kWh rate power supply mode the backup heater will operate automatically
in emergency mode. If the ambient temperatures is lower than -25°C, the heat pump
operation will stop and the unit will atumatically change to emergency operation.
For more information about the backup heater, refer to “External Backup Heater Kit” on
page 246.

[8-02] Emergency mode

During emergency mode, heating is only done by the heater kit, not by the heat pump.
Activation of emergency mode is done by changing field setting [8-02]=1.

Activating the emergency mode will stop the heat pump operation. The pump of the indoor
unit will be started, but heating itself is done by the heaeter kit. If there are no error
conditions in leaving or returning water thermistor, the heater kit can start to follow
emergency ooperation.
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ﬂ Note :

Before activating emergency operation, be sure to activate theat hetaer kit. The heater will
stay in emergency mode unit the field setting is set back to default [8-02]=0.

[8-03] Quiet mode

The unit has a quiet mode functionality for which 3 levels can be selected:

H [8-03] = 1 low noise level 1 (default)

H [8-03] = 2 low noise level 2

H [8-03] = 3 low noise level 3

Activating this quiet mode is done by pushing the QUIET MODE button on the remote
controller or through the schedule timer.

[8-04] Freeze-up prevention

The unit has a freeze-up prevention functionality for which 3 levels can be selected:
H [8-04] = 0 prevention level 0 (default: no prevention)

B [8-04] = 1 prevention level 1

B [8-04] = 2 prevention level 2

The freeze-up prevention is only active when the unit is in thermo OFF condition. If
prevention level 1 is enabled, the freeze-up prevention will start if the outdoor ambient
temperature <4°C and if leaving or return water temperature <7°C. For prevention level 2,
the freeze-up prevention will start as soon as the ambient temperature <4°C.

For both cases the pump will operate and if leaving or return water <5°C for 5 minutes the
unit will start up to prevent too low temperatures.

It is advised to enable freeze-up prevention if the indoor unit is located in a colder ambient
room (e.g. garage, ...) to prevent water freeze-up.
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[9] Automatic temperature compensation

Second Default
code Setting name value Range Step Unit
9 Automatic temperature compensation
00 Leaving water temperature compensation 0 —2~2 0.2 °C
value
01 Domestic hot water tank compensation value 0 -5~5 0.5 °C
02 Thermo ON/OFF admission 0 -5~5 0.5 °C

If needed, it is possible to adjust some thermistor value of the unit by a correction value. This

can be used as countermeasure for thermistor tolerances or capacity shortage.

The compensated temperature (= measured temperature plus compensation value) is then

used for controlling the system and will be displayed in the temperature read-out mode.

B [9-00] Leaving water temperature compensation value
H [9-01] Domestic hot water tank compensation value
B [9-02] Thermo ON/OFF admission

By changing this value the operation range for space heating operation can be modified.
If the ambient temperature becomes higher than (24°C + the value of [9-02]) no space

heating is possible.
Space heating can be requested as long as the ambient temperature is lower than (20°C +
the value of [9-02]).

Example: [9-02] = -2°C

%////////////////////// -

- O W >

No space heating operation possible
Request for space heating possible
Hysteresis area

Ambient temperature
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[A] Option setup

ﬂ Notes :

Second Default
code Setting name value Range Step Unit

Option setup

00 Current limitation 0 0~2 1 —

02 Set point: required temperature difference for 10 5~15 1 °C
leaving and returning water

03 Set point: multiple set point 1 required 35 25~80 1 °C
temperature value

04 Set point: multiple set point 2 required 65 25~80 1 °C
temperature value

B [A-01] Current limitation

Settting \'Al Y1
[A-01]=0 (default) 23 A 13 A
[A-01]=1 18.4 A 104 A
[A-02]=2 15A 85A

The indoor unit current is limited, the outdoor unit is slave and will also reduce its power
consumption consequentially. However transient conditions with higher power consumption
are possible.

[A-02] Temperature difference for leaving and returning water

The unit is designed to support radiator operation. The advised leaving water temperature
(set by the remote controller) for radiators is 65°C. In such a case the unit will be controlled
to realize a temperature difference (AT) of 10°C, which means that the returning water to the
unit is around 55°C.

Depending on the installed application (radiators, fan coil units, ...) or situation, it can be
required to change the AT. This can be done by changing field setting [A-02].

[A-03] Multi set point 1 temperature.

[A-04] Multi set point 2 temperature.

. When temperature reducing devices are installed, the system can be configured to use multi

set points, also the demand PCB (option) is needed.

. The selected values for multiple set point should be lower than the value from remote

controller (reference temperature) or domestic hot water temperature (pattern A).

Daikin does not offer any temperature reducing device (TRD). This system (multi set point
control) only provides the possibility to use multi set point. It's than also the installers
responsibility to make sure that the whole system is operating well.
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[B] Domestic hot water set points

First Second Default
code code Setting name value Range Step Unit
B Domestic hot water set points
00 Set point: reheat minimum temperature 35 35~65 1 °C
01 Set point: reheat maximum temperature 45 35~75 1 °C
02 Status: weather dependent domestic water 1 (ON) 0N — —
heating
03 Set point: storage temperature 70 45-~75 1 °C
04 Automatic maximum domestic hot water 70 55-~75 1 °C
storage temperature

The reheat mode will prevent the domestic hot water from cooling down lower than a certain
temperature. When enabled the indoor unit will deliver hot water to the domestic hot water tank
if the reheat minimum value is reached. The domestic water heating will continue until the
reheat maximum temperature is reached. In this way always a minimum of domestic hot water
is available.

B [b-00] Set point: reheat minimum temperature (see figure below).
B [b-01] Set point: reheat maximum temperature (see figure below).

A
B
C

"
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
H
R A
h
'
'
'
'
'
'
'
'
H
T A

............................................

................................................

Storage operation (if activated)

Reheat operation (if activated)

Di

sinfection operation (if activated)

Field settings

D

- -~ O M m

Di

sinfection operation temperature [5-00] (e.g. 70°C)

Hot water storage temperature [b-03] (e.g. 60°C)

Reheat maximum water temperature [b-01] (e.g. 45°C)

Reheat minimum water temperature [b-00] (e.g. 35°C)

Time

Domestic hot water tank temperature

ﬂ Notes : 1. Remark that the =M icon will only be blinking during effective automatic storage operation.
Presence of the permanently lit <M icon does not mean that automatic storage is enabled,
but only means that reheat is enabled.

n

During operation it is always possible to cancel the operation by pushing the - button once.

3. Pushing the e button has no influence on the domestic water heating. Domestic hot water
heating is only switched on or off by means of the M button and/or disabling the storage
schedule timer.
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B [b-02] Status: defines whether the weather dependent domestic water heating is turned ON
(1) or OFF (0).
If enabled, the storage set point will be set weather dependent.
In case of a higher ambient temperature (e.g. during summertime), the cold supply water to
the mixing tap (e.g. shower, bath) will also have a higher temperature. This makes that the
temperature of the hot water from the domestic hot water tank may be lower to reach the
same water mixing temperature from the shower or bath mixing tap. In this way, with a lower
domestic hot water tank temperature setting the comfort level can be kept the same but with
a lower energy consumption.

-

70°Cp=-

55°C

15°C 25°C

A Ambient temperature
T Domestic hot water storage temperature

(*) For EKHBRD*AA: Fixed at 70°C
For EKHBRD*AB/AC/AD/AE: [b-04]
ﬂ Note : The temperatures for weather dependent domestic water heating (see figure) are fixed and can
not be changed.

B [b-03] Set point: storage temperature (see figure above)

ﬂ Note : If weather dependent domestic water heating is enabled [b-02], the storage temperature will be
set automatically and the field setting [b-03] will be of no importance.

u [b-04]

For EKHBRD*AA: Not applicable.

For EKHBRD*AB/AC/AD/AE: Automatic maxium domestic hot water storage temperature:
default=70°C.
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[C] Leaving water temperature limits

First Second Default
code code Setting name value Range Step Unit
C Leaving water temperature limits
00 Set point: leaving water maximum 80 37~80 1 °C
temperature
01 Set point: leaving water minimum 25 25-~37 1 °C
temperature

To prevent misuse concerning leaving water temperatures, it is possible to limit the set points.
B [C-00] Set point: leaving water maximum temperature
B [C-01] Set point: leaving water minimum temperature
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[D] Domestic water heating retention times

First Second Default
code code Setting name value Range Step Unit
D Domestic water heating retention times
00 Set point: minimum time for domestic water 10 5~20 1 —
heating
01 Set point: maximum time for domestic water 30 10~60 5 —
heating
02 Set point: interval minimum stop time of 15 5~30 5 —

domestic water heating

The heat pump can only work in either space heating operation or domestic water heating
operation. No simultaneous operation is possible, except when using multiple set point control.

® [d-00] Set point: minimum operation time for domestic water heating
B [d-01] Set point: maximum operation time for domestic water heating

B [d-02] Set point: interval minimum stop time of domestic water heating

Changing the timer values can have an impact on space heating and domestic water heating
heat up timers. The default values are proposed but can be changed depending on the

complete system installation.
For a detailed explanation about simultaneous request of space heating and domestic water
heating, see control chapter.
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[E] Service mode

Second Default

code Setting name value Range Step Unit

Service mode

00 Vacuum mode 0 (4] — —

04 Pump only operation 0 0~2 1 —

® [E-00] Vacuum mode

When recovering/vacuuming of the indoor unit is needed, field setting [E-00] should be
activated. It will force the unit into thermo OFF and will open the expansion valve of the
indoor unit R-134a circuit so full vacuuming is possible.

By default [E-00] = 0, set to 1 to enable the vacuum mode.

ﬂ Note : Do not forget to restore the field setting [E-00] to the default value when vacuuming is finished!
When [E-00]=0 is set to 1 (recovery mode), [E-04] can be set to 2 to enhance recovery of the
refrigerant.

m [E-04] Pump only operation

ﬂ Notes : 1.

When commissioning and installing the unit it is very important to get all air out of the water
circuit.

Through this field setting the pump can be operated without actual operation of the unit. By
doing so this will enhance the air removal from the circuit. The pump can operate at different
speed:

B [E-04] = 0 normal operation of the unit (default)

m [E-04] = 1 low pump speed operation (pump only, unit is not operating)

m [E-04] = 2 high pump speed operation (pump only, unit is not operating)

If you select [E-04]=1 or 2 and [6-00]=1, the unit will activate the domestic hot water 3-way
valve. This function is a helpful feature to get all air removed out of the system (as well in
space heating as in domestic hot water heating).

B [E-04]=1 or 2 & [6-00]=0 => Pump operation of 20 minutes. 3-Way valve in space heating
mode.

M [E-04]=1 or 2 & [6-00]=1 => Pump operation of 10 minutes. 3-Way valve in domestic hot
water heating mode.

Do not forget to restore the field setting [E-04] to the default value when commissioning is
finished!

When using thermostatic radiator valves, make sure to open all valves during air purging
operation.
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3.2 Field Setting from Outdoor Unit

o
7 ! » Caution Capacity Setting after changing the main outdoor PC Board (A1P) to spare parts PC Board

When you change the main PC Board (A1P) to spare parts PC Board, please carry out the
following setting.

Please Attach the Capacity Setting Adapter corresponding to Capacity Class (ex. 112, 140, 160) in connector X51A.
(See Below)

Capacity Setting Adapter

Capacity Class Note
@ 4(112) CAPACITY SETTING ADAPTER (for 11kW/J112)
@ 5(140) CAPACITY SETTING ADAPTER (for 14kW/J140)
@ 6(160) CAPACITY SETTING ADAPTER (for 16kW/J160)

Position of Attaching the Capacity Setting Adapter

ERRQ 011/014/016 AAY1
ERSQ 011/014/016 AAY1

o S
LAY e
hids TER

i

g 1A
-3

L - =T
- | —— ! ! L
:E-{lt- L — s == [!:I!'F,ﬁ‘
L - — E! .
& i — —— — =.' — 1 — R T ] &
ERRQ 011/014/016 AAV1
ERSQ 011/014/016 AAV1
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i
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Y _
/1 caution

Capacity Setting after changing the main indoor PC Board (A1P) to spare parts PC Board

When you change the main indoor PC Board (A1P) to spare parts PC Board, please carry out the

following setting.

Please Attach the Capacity Setting Adapter corresponding to Capacity Class (ex. 112, 140, 160) in connector X23A.

(See Below)
Capacity Setting Adapter
Capacity Class Note
@ 011(112) CAPACITY SETTING ADAPTER (for 011/J112)
@ 014 (140) CAPACITY SETTING ADAPTER (for 014/J140)
@ 016 (160) CAPACITY SETTING ADAPTER (for 016/J160)

X23A
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® LED’S DURING initializing: first 12 minutes after power starting
H1P H2P H3P H4P H5P HeP H7P H8P

LED indication ® B3 X [ ) [ ) [ ) [ ) B3
B Wait until initializing period is over before pressing buttons.

B Setting by pushbutton switches
The following settings are made by pushbutton switches on PC board.
H1P H2P H3P H4P H5P HeP H7P

LED indication [ J (] T3 ° (] (] (]
(Factory setting = normal operation)

BS1 BS2 BS3 BS4 BS5

MODE SET ||RETURN]| TEST ||RESET

(V2760)

There are the following three setting modes.

® Setting mode 1 (H1P off)

Initial status (when normal): Also indicates during “abnormal”.

®© Setting mode 2 (H1P on)

Used to modify the operating status and to set program addresses, etc. Usually used in
servicing the system.

® Monitor mode (H1P blinks)

Used to check the program made in Setting mode 2.

B Mode changing procedure

Using the MODE button, the modes can be changed as follows.

Push and hold the BS1 (Normal) Push the BS1(MODE button)
(MODE button) for 5 seconds. ’—Lone time.
Setting mode 2 Lﬁ | Setting mode 1 F % Monitor mode
MODE Push the BS1(MODE button) one time. \jopg MODE
Q On ‘ Off O Blinking
H1P H1P H1P

(v2761)

B Mode changing procedure
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Press BS1 (MODE button) for more than 5 sec.
to activate setting mode 2

1

Setting mode 1
(Initial condition)

Press BS1(MODE button).

(Set): Select mode with BS2 (SET button) in each selection step.

Y

Setting mode 2

—>| Press xx times BS2 button to select setting |

A

| Press 1 time BS3 button to enter setting |

\

|Press 1 time BS2 button to change setting |

/

| Press 1 time BS3 button to confirm setting |

/

| Press 1 time BS3 button to activate setting |

Press BS1 to leave mode
(MODE button).
Y

\

/

Monito|

r mode

>

Check item selection (Set)

\

Press BS3

y (RETURN button).

Contents display

Press BS3

(RETURN button).

Press BS1
(MODE button).

(V2762)
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a. “Setting mode 1”
This mode is used to set and check the following items.
1. Setitems ---eeeeeeee In order to make IND selection in a batch of outdoor unit group, change the setting.
® IND selection - eeeeeeeeiminiiiininiiiii If this setting is changed, U7 error will appear, ONLY
FACTORY SETTING IS ALLOWED.
2. Check items ------ The following items can be checked.
(1) Current operating conditions (Normal / Abnormal / In check operation)
(2) Setting conditions of COOL/HEAT selection (Individual / Batch master / Batch slave)

Procedure for changing COOL/HEAT selection setting

“Normally, “Setting mode 1”is set. In

case of other status, push|MODE (BS1)

button one time and set to “Setting

mode 1"
£ ON
e OFF
¥ Blink
Y
Push the |SET (BS2)| button to set the o MODE | TEST | IND | MASTER | sLave | -°" | Demand
blinking of LED to any of conditions -7 Setting (displaying) item HIP | H2P | H3p | Hap | msp | NOise | Hzp
shown on the right. H6P
For selection by individual outdoor unit (factory set) ° [ ) B3 () ° ° °
\i
Push the [RETURN (BS3)| button to o Pushing the [RETURN (BS3) | button will return the system to the initial condition of "Setting
determine the setting. mode 1",
Procedure for checking check items
The system is normally set to "Setting
mode 1"
Should the system be set to any mode Low
other than that, push the|MODE (BST1) _ | MODE | TEST | IND | MASTER | SLAVE noise Demand
button to set the system to "Setting H1P | H2P | H3P | H4P | H5P HeP H7P
mode 1" ° ° Il ° ° ° °

- Current operating conditions
eNormal <rAbnormal

¥In preparation or in check
operation

\

Check the system for each condition
through LED displays. (Refer to -
information in table on the right.)

»>|ND selection
reeBy individual outdoor unit

\i
Pushing the|RETURN (BS3) | button will

bring the system to the initial state of
"Setting mode 1",

(V2763)
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b. “Setting mode 2”

Push and hold the| MODE (BSt1
button for 5 seconds and set to
“Setting mode 2”.

<Selection of setting items> \

No. Setting item Description

Refrigerant

recovery /
21 | vacuuming mode Sets to refrigerant recovery or vacuuming mode.

setting of R-410A

circuit

: An automatic pump down operation which will collect all

61 Automatic pump refrigerant from the field piping and indoor unit in the

down operation

outdoor unit.

Push the|SET (BS2)|button and set
the LED display to a setting item
shown in the table on the right.

J
Push the|RETURN (BS3)|button and

decide the item. (The present setting
condition is blinked.)

<Selection of setting conditions>y

Push the|SET (BS2) |button and set

to the setting condition you want.

{
Push the[RETURN (BS3)| button and

decide the condition.

Y

Push the|RETURN (BS3)| button and
set to the initial status of “Setting
mode 2”.

* If you become unsure of how to

proceed, push the MODE (BS1

button and return to setting mode 1.

(V2764)

The numbers in the "No." column represent the number of times to press the
SET (BS2) button.

Remark: Pump down operation is ONLY ALLOWED when the refrigerant
charge is less than < 4,5kg.
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Setting item display

C/H selection

Low

Setting condition display

No. - MODE | TEST "W | Demand
Setting item H1P ) IND [ Master | Slave | Nnoise | “f7p
H3P H4P Hs5P H6P * Factory set
Refrigerant recovery / Refrigerant recovery / 100000® 1 *
o1 vacuuming mode o ° o ° o ° o vacuuming: OFF
setting of R-410A Refrigerant recovery / 5000050
circuit vacuuming: ON
Automatic pump Pump down: OFF 100000 *
61 : Tk Tk ol ol ol [ J ol
down operation Pump down: ON 1000010

The numbers in the "No." column represent the number of times to press the SET (BS2) button.

ﬂ Note :  8HP not important to change settings.
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c. Monitor mode - LED display _
No. Setting item Data display
H1P | H2P | H3P | H4P | H5P | HBP | H7P
To enter the monitor mode, push the 14 Contents of malfunction (the Fo! Py Py % % fol PY Malfunction
MODE (BS1)|button when in “Setting latest) code table
mode 1”. Contents of malfunction
15 (1 cycle before) | @ | @ | £x | x| fx | X ?;;erto page
Contents of malfunction
16 (2 cycle before) ol e ol e 4 L4 L
20 | Contents of retry (the latest) e [ J e [ J e [ J [ J
21 | Contents of retry (1 cycle before) | @ | @ | @ ol
22 | Contents of retry (2 cycle before) | @ | @ fo RN R o N |
<Selection of setting item> Y
Lower 2 digits:
Push the SET (BS2)| button and set o5 | Normal judgment of outdoor units | le|lo|o|e|e|a 7x@® Abnormal
the LED display to a setting item. PC board ®: Normal
©@® Unjudgment

<Confirmation on setting contents> Yy

Push the|RETURN (BS3)|button to

display different data of set items.

\

Push the|RETURN (BS3)|button and

switches to the initial status of
“Monitor mode”.

* Push the[MODE (BST)|button and

returns to “Setting mode 1”.

(V2765)

The numbers in the "No." column represent the number of times to press the
SET (BS2) button.

ﬂ Note :  8HP not important to change settings.
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Push the SET button and match with the LEDs No. 1 - 15, push the RETURN button, and
confirm the data for each setting.

% Data such as addresses and number of units is expressed as binary numbers; the two
ways of expressing are as follows:

The No. 1 cool/heat unified address is expressed as a binary
number consisting of the lower 6 digits. (0 - 63)

2000000

:3216 g 4 ) 1 In @ the address is 010110 (binary number), which translates to
16 + 4 + 2 = 22 (base 10 number). In other words, the address is
22.
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3.2.1 Setting of Refrigerant Recovery Mode

When carrying out the refrigerant collection on site, fully open the respective expansion valve of
indoor and outdoor units
All indoor and outdoor unit’s operation are prohibited.

[Operation procedure]

@ In “Setting Mode 2” with units in stop mode, set “B Refrigerant Recovery / Vacuuming mode”
(setting 21) to ON. The respective expansion valve of indoor and outdoor units are fully
opened. “TEST OPERATION” and “UNDER CENTRALIZED CONTROL” are displayed on
the remote control, and the indoor / outdoor unit operation is prohibited.

After setting, do not cancel “Setting Mode 2” until completion of refrigerant recovery
operation.

@ Collect the refrigerant using a refrigerant recovery unit. (See the operation manual attached
to the refrigerant recovery unit for more detail.)

® When finished collecting refrigerant, press Mode button “BS1” once and reset “Setting Mode
2",
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3.2.2 Setting of Vacuuming Mode
In order to perform vacuuming operation at site, fully open the expansion valves of indoor and
outdoor units and turn on some solenoid valves.

[Operating procedure]

@ In “Setting Mode 2” with units in stop mode, set “B Refrigerant Recovery / Vacuuming mode”
(setting 21) to ON. The respective expansion valve of indoor and outdoor units are fully
opened. “TEST OPERATION” and “UNDER CENTRALIZED CONTROL” are displayed on
the remote control, and the indoor / outdoor unit operation is prohibited.

After setting, do not cancel “Setting Mode 2” until completion of Vacuuming operation.

@ Use the vacuum pump to perform vacuuming operation.

® When finished vacuuming, press Mode button “BS1” once and reset “Setting Mode 2”.

3.2.3 Setting of Automatic Pump Down Operation
When carrying out the automatic pump down operation, follow below operation procedure.

[Operating procedure]

® Turn on the main power supply.

® Make sure the liquid stop valve is closed and the gas stop valve is open and that the low
pressure switch is working.

® In “Setting Mode 2”, set “Automatic Pump Down” (setting 61) to ON. After setting, do not
cancel “Setting Mode 2” until completion of pump down operation.

@® The compressor and outdoor unit fan will start operating automatically. During operation, the
LED’s are showing the progress.

(¢+: ON e: OFF : BLINK)
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® If step 6 is reached (pressure drops below 3 bar) or if operation stops, close the gas stop
valve.
® Turn off the main power supply.

Remark: Make sure to re-open both stop valves before restarting the unit.
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Symptom-based Troubleshooting

1. Symptom-based Troubleshooting

Symptom

Supposed Cause

Countermeasure

1 | The system does not start operation at all.

Blowout of fuse(s)

Turn Off the power supply and
then replace the fuse(s).

Cutout of breaker(s)

* [f the knob of any breaker is in
its OFF position, turn ON the
power supply.

* If the knob of any circuit
breakerisin its tripped position,
do not turn ON the power

supply.

ON

:’él/Knob

. Tripped
OFF

Circuit breaker

Power failure

After the power failure is reset,
restart the system.

Open phase in power supply
cable

Check power supply. After that,
properly connect the power
supply cable, and then turn ON
the power supply.

immediate stop.

2 | The system starts operation but makes an

Blocked air inlet or outlet of
outdoor unit

Remove obstacle(s).

expected.

3 | The unit is turned on but the unit is not heating as

The temperature setting is not
correct.

Check the controller set point +
settings (room + water).

Capacity shortage.

Check if the cooling fans at the
rear of the switch box are working

properly.

The water volume in the
installation is too low.

Make sure that the water volume
in the installation is above the
minimum required value.

Check if there is no bypass of the
water circuit.

The water flow is too low.

¢ Check that all shut-off valves of
the water circuit are completely
open.

e Check if the water filter needs
cleaning.

* Make sure there is no air in the
system (purge air).

* Make sure that the expansion
vessel is not broken.

e Check the water pressure on
the manometer > 0,3 bar.

4 | The systemdoes
not operate.

The system stops and

immediately restarts operation.

If the OPERATION lamp on the
remote control turns ON, the
system will be normal. These
symptoms indicate that the
system is controlled so as not to
put unreasonable loads on the
system.

Normal operation. The system will
automatically start operation after
a lapse of five minutes.

The remote control displays
"UNDER CENTRALIZED
CONTROL", which blinks for a
period of several seconds
when the OPERATION button
is depressed.

The system is controlled with
centralized control.

Recovery/vacuum mode is active
(higher priority mode).

The system stops immediately
after turning ON the power
supply.

The system is in preparation
mode of micro computer
operation.

Wait for a period of approximately
one minute.

5 | The system
makes
intermittent
stops.

The remote control displays
malfunction codes "U4" and
"U5", and the system stops but
restarts after a lapse of several
minutes.

The system stops due to an
interruption in communication
between units caused by
electrical noises coming from
equipment other than air
conditioners.

Remove causes of electrical
noises.

If these causes are removed, the
system will automatically restart
operation.

Troubleshooting
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Symptom Supposed Cause Countermeasure
6 | The system <Indoor unit> These are operating sounds of Normal operation.
produces Immediately after turning ON | the electronic expansion valve of | This sound becomes low after a
sounds. the power supply, indoor unit | the indoor unit. lapse of approximately one
produces "ringing" sounds. minute.
<Indoor and outdoor units> These sounds are produced from | Normal operation.
"Hissing" sounds are gas (refrigerant) flowing
continuously produced while in | respectively through the indoor
cooling or defrosting operation. | and outdoor units.
<Indoor and outdoor units> These sounds are produced Normal operation.
"Hissing" sounds are produced | when the gas (refrigerant) stops
immediately after the startup or | or changes flowing.
stop of the system, or the
startup or stop of defrosting
operation.
<Indoor unit> These sounds are produced from | Normal operation.
"Creaking" sounds are resin parts expanding and
produced while in heating contracting with temperature
operation or after stopping the | changes.
operation.
<Outdoor unit> The reason is that the compressor | Normal operation.
Pitch of operating sounds changes the operating frequency.
changes.
The pump is making noise There is air in the system. Purge air.
(cavitation). Water pressure at pump inletis |* Check on the manometer that
too low. is sufficient water pressure.
The water pressure must be >
0,3 bar.

e Check that the manometer is
not broken.

* Check that the expansion
vessel is not broken.

* Check if the pressure of the
expansion vessel is correct.

7 | Outdoor unit fan |In operation The reason is that fan revolutions | Normal operation.

does not rotate. are controlled to put the operation
to the optimum state.
8 |LCDdisplay "88" | Immediately after turning ON | The reason is that the system is | Normal operation.
appears on the |the power supply checking to be sure the remote | This code is displayed for a period
remote control. control is normal. of approximately one minute at
maximum.
9 | The outdoor gets | While stopping operation Thereasonis thatthe compressor | Normal operation.
hot. is warmed up to provide smooth
startup of the system.

10 | The water pressure relief valve leaks. The expansion vessel is broken. |Replace the expansion vessel.
The water volume in the Make sure that the water volume
installation is too high. in the installation is under the

maximum allowed value.

Dirtis blocking the water pressure | Check for correct operation of the

relief valve. pressure relief valve by turning
the red knob on the valve counter
clockwise:

* You should hear a clocking
sound.

* In case the water keeps
running out of the unit, close
both the water inlet and outlet
shut-off valves first and then
replace the relief valve.

11 | Malfunction of the schedule timer. The schedule timer does not work | Check if the clock and the day of
but the programmed actions are |the week are set correctly, correct
executed at the wrong time. if necessary.
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2. Troubleshooting by Remote Control
2.1 The INSPECTION / TEST Button

The following modes can be selected by using the [Inspection/Test Operation] button on the

remote control.

Depress ‘ Inspection/Test Operation ‘button for
more than 4 seconds.

ield setti Local Servi Service data can be obtained.
Field settings setting ervéce « Malfunction code history
mode mode Service settings can be made.

Depress |Inspection/Test Operation ‘ button for
more than 4 seconds.

Press|Inspection/Test Operation|button once.

Press| Inspection/Test Operation|button once. Or
after 30 minutes

Press| Inspection/Test Operation
button once.

After 10 seconds

Following codes can be checked.
- Malfunction codes (latest)

‘Press test

« Indoor model code . -
Press ‘ Inspection/Test Operation ‘
‘Press test

mode Space heating -> see test run.

button once.

« OQutdoor model code

See “Operation of the Remote Controller’s Inspection / Test Operation Button”.

operation | Thermostat is forcibly turned on.
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2.2 Self-diagnosis by Wired Remote Control

Explanation If operation stops due to malfunction, the remote control’s operation LED blinks, and
malfunction code is displayed. (Even if stop operation is carried out, malfunction contents are
displayed when the inspection mode is entered.) The malfunction code enables you to tell what
kind of malfunction caused operation to stop. See page 127 for malfunction code and
malfunction contents.

’T HH T

Operation LED

- D
| T o 3 ON/OFF button
S A (5]
SETTING - ’C’l::.l ‘C’l
Inspection display @ VamV VeV o Vel
) TEST 8'88
Malfunction code i
with subcode I [ ——
i . - b
_ . [l . ! & I
TE| G o wmE| T M
[ 4l ]| [N S
ey
=5l
Inspection/Test button [
B3lilal

LELL] ]

Note:

1. Pressing the INSPECTION/TEST button will blink the check indication.

2. While in check mode, pressing and holding the ON/OFF button for a period of five seconds or
more will clear the failure history indication shown above. In this case, on the codes display,
the malfunction code will blink twice and then change to “00” (=Normal), the Unit No. will
change to “0”, and the operation mode will automatically switch from check mode to normal
mode (displaying the set temperature).

3. Subcode is needed to indicate which refrigerant system is causing the error.
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2.3 Operation of the Remote Controller’s Inspection / Test

Operation Button

—
Normal display (No display)
Y
Inspection/test
operation Push the button
Y
Unit 0
Malfunction code LO |
Inspection
Inspection mode
Y
Inspection/test
operation Push the button.
Y
112
L31
Indoor unit model code display
Y
Inspection/test
operation Push the button.
Y
004
F5E
Outdoor unit model code display
Y
Inspection/test
operation Push the button.
Y
Test operation
Test operation mode
Y
Inspection/test
operation Push the button.

Unit 0
Malfunction code LO
Inspection

Malfunction code blinks when a malfunction occurs.
* Alternating malfunction code possible: indication for refrigerant type (IU/OU)

11 2...Capacity code

Example of capacity code display

! F...Indoor un?t system code ! Example model Display
1 C...Indoor unit type code :
f J...Progression code ! EKHBRD 011 12
”””””””””””””””””””””””” ‘ EKHBRD 014 140
EKHBRD 016 160
Outdoor model code
Display Model Display
F5E ER*QO011 004
ER*Q 014 005
ER*Q016 006
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2.4 Remote Control Service Mode
How to Enter the
Service Mode
mgrdrgal operation > riis:jdeset > :gc;/(iace

Gush the button for 4 seconds or IongeD Gush the button for 4 seconds or IongeD

Service Mode
Operation
Method

(VF020)

1. Select the mode No.
Only Mode 40 can be set.

124
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Mode Function Contents and operation method Remote control display example
No
M| Malfunction Display malfunction hysteresis.

hysteresis display

The history No. can be changed with the
button.

Unit 1
Malfunction code
2-U4

(\ Malfunction code

Hystory No: 1-5
(VE007) 1: Latest

Remark: The malfunction code can give also an extra subcode (alternating). With this subcode
we can distinguish if the error is related to the R-410A or R-134a circuit.
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2.5 Remote Controller Self-Diagnosis Function

The remote controller switches are equipped with a self diagnosis function so that more
appropriate maintenance can be carried out. If a malfunction occurs during operation, the
operation lamp, malfunction code and display of malfunctioning unit No. let you know the
contents and location of the malfunction.
When there is a stop due to malfunction, the contents of the malfunction given below can be
diagnosed by a combination of operation lamp, INSPECTION display of the liquid crystal display
and display of malfunction code. It also lets you know the unit No. during group control.

S

Inspection display

Malfunction code

Operation lamp

Alternating code possible

LELLY I

e [
| T i }tﬂ# U ON/OFF button
¢ M@
SETTING _.::::" :::
g—d n anV "anV o Vaml
| “Test g-88
]
| e |
_Iﬁ\fq': i . _ {*?':*
I_ N [ “a |
g ot fewr m0B| R MW
N S | [N
LAY ’
i1}
Q.
Basil:
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3:ON @:OFF 3x: Blink
Malfunction | Operation Malfunction contents Page
code lamp Referred
A1l * PC board defect, E2 PROM defect 132
A6 * Pump error 133
A9 & Malfunction of moving part of electronic expansion valve (Y1E) 134
AJ & Malfunction of capacity setting 137
C1 1 Failure of transmission (between indoor unit PC board and fan PC board) 138
C4 & Malfunction of thermistor (R3T) for R-410A liquid/indoor unit (loose connection, 140
disconnection, short circuit, failure)
C5 * Malfunction of thermistor (R2T) for tank thermistor (loose connection, 141
disconnection, short circuit, failure)
C9 & Malfunction of thermistor (R4T) for return water thermistor (loose connection, 142
disconnection, short circuit, failure)
CA & Malfunction of thermistor (R5T) for leaving water temperature (loose connection, 143
disconnection, short circuit, failure)
CcJ 13 Malfunction of thermostat sensor in remote control 144
E1 & PC board defect 145
E3 * Actuation of high pressure switch 147
E4 * Actuation of low pressure sensor 152
E5 B3 Compressor motor lock 156
E6 & Standard compressor lock or over current —
E7 e Malfunction of outdoor unit fan motor 158
E9 W Malfunction of moving part of electronic expansion valve (Y1E, Y3E) 160
F3 * Abnormal discharge pipe temperature 164
H9 & Malfunction of thermistor (R1T) for outdoor air (loose connection, disconnection, 166
short circuit, failure)
J2 & Current sensor malfunction —
J3 * Malfunction of discharge pipe thermistor (R2T, R6T) (loose connection, 167
disconnection, short circuit, failure)
J5 * Malfunction of thermistor (R3T, R5T, R7T) for suction pipe (loose connection, 169
disconnection, short circuit, failure)
J6 * Malfunction of thermistor (R6T) for heat exchanger (loose connection, 171
disconnection, short circuit, failure)
J7 * Malfunction of thermistor (R7T) for outdoor unit liquid pipe 172
J9 * Malfunction of subcooling heat exchanger gas pipe thermistor (R4T) 173
JA * Malfunction of high pressure sensor IlU/OU 174
JC 3 Malfunction of low pressure sensor IlU/OU 176
L1 o Malfunction of PC board 178
L4 3 Malfunction of inverter radiating fin temperature rise 180
L5 3 Inverter compressor abnormal 182
L8 3 Inverter current abnormal 184
L9 3 Inverter start up error 186
LC 3 Malfunction of transmission between inverter and control PC board 188
P1 * High voltage of capacitor in main inverter circuit. 191
PJ o Faulty combination of PCB 193
System uo o] L_O'IW pressure drop due to refrigerant shortage or electronic expansion valve 194
ailure
u2 * Power supply insufficient or instantaneous failure 196
U4 * Malfunction of transmission between indoor and outdoor unit 200
us * Malfunction of transmission between remote control and indoor unit 203
us L] Failure of remote control PC board or setting during control by remote control 203
u7z * Malfunction of transmission outdoor unit 204
us & Malfunction of transmission between main and sub remote controls (malfunction of | 205
sub remote control)
UA & Communication error between outdoor unit and indoor unit 206
UF 1 System is not set yet 204
UH 1 Malfunction of system, refrigerant system address undefined 205

|:| The system operates for malfunction codes indicated in black squares, however, be sure to check and repair.
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Malfunction code indication by outdoor unit PC board

<Monitor mode>

Contents of malfunction Malfunction
To enter the monitor mode, push the code
[MODE (BSH1)|button when in In-phase malfunction of DIl Net Detection of DIII Net E1
“Setting mode 1. Abnormal discharge pressure HPS activated E3
Abnormal suction pressure Abnormal Pe E4
Compressor lock Detection of INV compressor lock E5
QOver load, over current, Detection of DC fan 1 motor lock E7

abnormal lock of outdoor unit fan motor Detection of DC fan 2 motor lock

<Selection of setting item> v Maalllfgnction of electronic expansion EV1 E9
valv
Push the[SET (BS2)]button and set : EVS
the LED display to a setting item. ;%Jgérsa?ﬂrseor of outdoor air Faulty Ta sensor (short) H9
Abnormal discharge pipe temperature | Abnormal Td F3
Abnormal heat exchanger temperature | Refrigerant over charge F6
Faulty sensor of discharge pipe Faulty Tdi sensor (short) J3
temperature
<Confirmation of malfunction 1> Y Faulty sensor of suction pipe Faulty Ts1 sensor (short) J5
temperature Faulty Ts2 hort
Push the[RETURN (BS3)|button S IR ozl (el
once to display "First digit" of ::aulty s?nsor of heat exchanger Faulty Tb sensor (short) J6
malfunction code. emperature
Malfunction of the liquid pipe Faulty Tl sensor (short) J7
temperature sensor
Faulty sensor of subcool heat Faulty Tsh sensor (short) J9
exchanger temperature
Faulty sensor of discharge pressure Faulty Pc sensor (short) JA
<Confirmation of malfunction 2> | / Faulty sensor of suction pressure Faulty Pe sensor (short) JC
Push the[SET (BS2)|button once to Detail Faulty Inverter PC board Faulty IPM L1
display "Second digit" of malfunction description Abnormal Current sensor offset
code. on next Abnormal IGBT
page. Faulty Current sensor
Abnormal SP-PAM over-voltage
Inverter radiation fin temperature rising | Over heating of inverter radiation fin temperature L4
DC output over current Inverter instantaneous over current L5
<Confirmation of malfunction 3>  / Electronic thermal Electronic thermal switch 1 L8

Electronic thermal switch 2

Push the|SET (BS2)|button once to

display "malfunction location". Out-of-step

Speed down after startup

Lightening detection

Stall prevention (Limit time) Stall prevention (Current increasing) L9
Stall prevention (Faulty start up)
Abnormal wave form in startup

Out-of-step

<Confirmation of malfunction 4> Y

Transmission error between inverter Inverter transmission error LC

Push the|SET (BS2)|button once to and outdoor unit
display "master or slave 1 or slave 2"
and "malfunction location".

Y
Push the[RETURN (BS3)] button and

switches to the initial status of
“Monitor mode”.

* Push the[MODE (BS1)|button and

returns to “Setting mode 1”.
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Confirmation of malfunction 2

Confirmation of malfunction 1

® ® 5 oo

® | x| ® | x| u

® | x| x|O®|xn

® | o | x| x| o

H1P | HoP | Hap | H4P | HsP | HeP | H7P | HiP | HoP | HaP | HaP | HsP | HeP | H7p | HiP | Hop | Hap | HaP | HsP | HeP | H7P | HiP | Hop | HaP | HaP | HsP | HeP | H7P

Malfunction

code

E1

E3

E4

E5

E7

E9

H9

F3

F6

J3

J5

J6

J7

J9

JA
JC
L1

L4

L5
L8

L9

LC

Display of contents of Display 1 of
malfunction (second digit) malfunction in detail

Display of contents of
malfunction (first digit)

*1
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<Monitor mode>

To enter the monitor mode, push the

MODE (BS1)|button when in

“Setting mode 1”.

<Selection of setting item> Y

Push the|SET (BS2) |button and set

the LED display to a setting item.

<Confirmation of malfunction 1>y

Push the| RETURN (BS3)|button
once to display "First digit" of
malfunction code.

<Confirmation of malfunction 2> | /

Push the|SET (BS2) |button once to
display "Second digit" of malfunction
code.

<Confirmation of malfunction 3> Y

Push the|SET (BS2)|button once to

display "malfunction location".

<Confirmation of malfunction 4> Y

Push the|SET (BS2)|button once to
display "master or slave 1 or slave 2"
and "malfunction location".

\

Push the|RETURN (BS3)|button and
switches to the initial status of
“Monitor mode”.

* Push the[MODE (BS1)|button and

returns to “Setting mode 1”.

Detail
description
on next
page.

Contents of malfunction Malfunction
code
Open phase/Power supply imbalance | Imbalance of inverter power supply P1
voltage
Faulty temperature sensor of inverter | Faulty thermistor of inverter fin P4
radiation fin
Refrigerant shortage Refrigerant shortage alarm uo
Abnormal power supply voltage Insufficient Inverter voltage u2
Faulty charge of capacitor in main inverter circuit
Malfunction due to SP-PAM overvoltage
Malfunction due to P-N short circuit
No implementation of test-run us
Transmission error between indoor I/O transmission error U4
and outdoor unit —
I/O transmission error
Incorrect setting in “setting mode 1” COOL/HEAT selector is not set to IND u7z
Transmission error of other system Indoor unit system abnormal in other U9
system or other indoor unit system
abnormal in own system
Erroneous field setting System transmission malfunction UA
Overconnection malfunction of indoor units
Malfunction of field setting
Refrigerant abnormal
Connection error (BP unit)
Faulty system malfunction Wiring error (Auto-address error) UH
Conflict in wiring and piping, no setting | Conflict in wiring and piping UF

for system

130

Troubleshooting




ESIE09-08C Troubleshooting by Remote Control

13:ON @:OFF :Blink

Malfunction Confirmation of malfunction 1 Confirmation of malfunction 2 Confirmation of malfunction 3 Confirmation of malfunction 4
code | Htp | Hop | HaP | HaP [ H5P | HeP [ H7P | H1P [ Hop | HaP [ Hap | HsP | HeP [ H7P | H1P [ Hop | HaP | Hap | HsP | HeP [ H7P | HiP [ Hop | Hap [ Hap | HsP | HeP | HrP
P1 * x> | @ @ | @ | » ® 0|0 5| ® O o oy [ BN

1
P4 * o s 0|04 olo|o|0|, oo °
uo > * | @ | @ | o | » ® 0|0 o, ® o o oy ® 0 | 45|
u2 * ® 0|5 0|y ® O o oy [ BN J .
* [ N BN N [ I
* ® O o oy ® 0 5 | O
* ® O o oy o 0 o 5
u3 * ® O | 5 | o | ® O o oy ® 0 | 5 |
2 |0 o o ® | o ||
u4 * ® 5|0 0|y ® 0 O 0| ® 0 | 45|
e |0 o 0| ® | o || &
u7 2 ® | o | x| ® ® o o o ® o | x|
U9 * x| @ | @ [ x| » ® O o oy ® 0 | 5|
UA * x| @ | x| @] » ® O o oy ® O | 5|
e |0 o 0| ® | o || &
* |0 o 0| | @ || &
W ® 0 0 ;| LALAEIES
3 ® 0 5 0| n L AEIEIES
UH * x| @ | o | x| > ® O o oy ® 0 | 5 |
UF W o[ | | | o ® 0o o o ® 0 5|
- | S — —_— —_—
Display of contents of Display of contents of Display 1 of Display 2 of
malfunction (first digit) malfunction (second digit) malfunction in detail malfunction in detail
«1 | @ @ |Master
@® i [Slavet
I @ |[Slave2
& 3 |System
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3. Troubleshooting by Indication on the Remote
Controller
3.1 A" Indoor Unit: PC Board Defect

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 0

All indoor unit models

Check data from E2PROM.

When data could not be correctly received from the E2PROM
E2PROM: Type of nonvolatile memory. Maintains memory contents even when the power
supply is turned off.

B Defect of indoor unit PC board

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

Turn power supply OFF, then
power ON again.

oes the system YES

return to normal? External factor other than

malfunction (for example,
noise etc.).

NO

Replace the indoor unit PC
board (A1P). (v2777)
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00—

3.2 "H&" Indoor Unit: Pump Error (M1P) or Other Water
System Error

Remote Control (]

Display Subcode 0

Applicable All indoor unit models

Models

Method of Detection by failure of signal for detecting number of turns to come from the pump motor.
Malfunction Detection by failure ref. sensors.

Detection

Malfunction When number of turns cannot be detected even when output voltage to the pump motor is
Decision maximum. When water sensors are not within expected range.

Conditions

Supposed B Pump rotor locked

Causes B Disconnected or faulty wiring between pump connector and PC board (A1P)

® Blocked waterflow or heat exchanger (waterside)

Troubleshooting

;"ﬁ" Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Is the pump

rotor locked? « Make sure all valves are open.

« Make sure filter is not clogged.

Is the
waterflow or heat
exchanger
blocked?

YES
Can be checked - Too high T° difference —> Make that sure water pressure is OK

|Return water - R-134a liquid T°|>40°C  (0,3bar<P<3bar).
|Leaving water T° - condense temp|>15°C Make sure that all valves are open.

- Too small T° difference ~ Make sure that all air is out of the system.
|Leaving water - return water temp|<1°C

Is the
wiring from the
pump securely connected
to connectors (X20A) on the

Connect the wiring and turn on again.
indoor unit PC board?

Wiring
between the indoor
unit PC board and pump is
disconnected.

YES
Fix the wiring and turn on again.

YES

Does the pump run? Replace the indoor unit PC board.

Replace the pump motor.
(V2779)
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3.3 “AS" Indoor Unit: Malfunction of Moving Part of
Electronic Expansion Valve (K1E) R-410A circuit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

|
Subcode 0

All indoor and outdoor unit models

B Malfunction of moving part of electronic expansion valve
m Defect of indoor unit PC board (A1P)
B Defect of connecting cable, bad wire

;-’i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.

The
electronic
expansion valve is
connected to X7A of the
indoor unit PC
board.

NO

X7A[1,2,3,4,5,6]

Normal
when coil
check (*1) of the
moving part of the electronic
expansion valve is
checked.

NO

The connecting
cable is short-circuited or
disconnected.

YES

After connecting, turn the power
supply off and then back on.

Replace the moving part of the
electronic expansion valve.

Replace the connecting cable.

If you turn the power supply off and

turn on again, and it still does not
help, replace the indoor unit PC

board (A1P).

(V2781)
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*1: Coil check method for the moving part of the electronic expansion valve
Discount the electronic expansion valve from the PC board and check the continuity between
the connector pins.

(Normal)
Pin No. 1. White 2. Yellow 3. Orange 4. Blue 5. Red 6. Brown
1. White X ¥ X ¥ X
Approx. Approx.
300Q 1500
2. Yellow X ¥ X ki
Approx. Approx.
300Q 150Q
3. Orange X o] X
Approx.
1500
4. Blue X ¥
Approx.
150Q
5. Red X
6. Brown
1x: Continuity
x: No continuity
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3.4 “AE” Indoor Unit: Water Circuit Error

Remote Control
Display Subcode 0

Applicable All indoor unit models
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed B Blocked waterflow or heat exchanger (waterside).
Causes B The water circuit has a too high ESP (external static pressure).

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

YES

[
the waterflow or heat
exchanger blocked?

Can be checked —— Make sure that:
(see A6 error) - all valves are open
- water pressure is OK
(0,3bar<P<3bar)
- all air is out of the system
- the waterfilter is clean

Is the
position of the 3-way
valves OK?

NO

Re-install the 3-way valves
correctly

The water circuit has a too high
ESP compared to the maximum
allowed ESP (see technical
specs). Consider installing an
additional pump with higher
external static pressure in
combination with a balancing
bottle.

136 Troubleshooting



ESIE09-08C Troubleshooting by Indication on the Remote Controller

3.5 “AJ” Indoor Unit: Malfunction of Capacity Determination

Device
o
Remote Control (L
Display Subcode 0
Applicable All indoor unit models
Models
Method of Capacity is determined according to resistance of the capacity setting adapter and the memory
Malfunction inside the IC memory on the indoor unit PC board, and whether the value is normal or abnormal
Detection is determined.
Malfunction Operation and:
Decision 1. When the capacity code is not contained in the PC board’s memory, and the capacity setting
Conditions adapter is not connected.
2. When a capacity that doesn’t exist for that unit is set.
Supposed B You have forgotten to install the capacity setting adapter.
Causes B Defect of indoor unit PC board (A4P).

Troubleshooting

;"ﬁ" Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

he indoor
unit PC board was
replaced with a replacement
PC board.

NO

Replace the indoor unit PC board.
(A4P)

indoor unitis a
model that requires
installation of a capacity
setting adapter when
replacing the PC
board.

NO

Replace the indoor unit PC
board. (A4P)

Install a capacity setting adapter.
(v2783)
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3.6 LI Indoor Unit: Failure of Transmission (Between
Indoor unit PC Board and Control PC Board)

~1
Remote Control -

Display Subcode 0

Applicable All indoor unit models

Models

Method of Check the condition of transmission between indoor PC board (A1P) and PC board for control
Malfunction (A3P) using computer.

Detection

Malfunction When normal transmission is not conducted for certain duration.

Decision

Conditions

Supposed B Connection defect of the connecter between indoor PC board (A1P) and PC board for
Causes control (A3P) (communication problem).

B Malfunction of indoor PC board (A1P).
B Malfunction of PC board for control (A3P).
B External factor, such as instantaneous blackout.
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Troubleshooting

£

R
I

Be sure to turn off power switch before connect or disconnect

the connector
between indoor PC board
A1P) [X35A, X70A] and PC board for
control (A3P) [X10A, X15A]
accurately connected?

(@)

* Caution connector, or parts damage may be occured.

Confirm the condition of
transmission on indoor PC
board using local
installation mode.

Under
above local installation
mode, installation position
is"a1".

Connect the connecter X70A
and turn on the power again.

O
Malfunction breaks
out again.

NO

Connect the connector
accurately.

Replace indoor PC board
(A1P).

Replace PC board for
control (A3P).

Connect it and operate
(possible cause is
instantaneous blackout).

*1. Pull out and insert the connecter once and check it is absolutely connected.

Troubleshooting
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3.7 "M Indoor Unit: Malfunction of Thermistor (R3T) Liquid
Thermistor R-410A

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 0

All indoor unit models

Malfunction detection is carried out by temperature detected by liquid thermistor.

When the liquid thermistor becomes disconnected or shorted while the unit is running.

B Defect of thermistor (R3T) for liquid pipe
B Defect of indoor unit PC board (A1P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

aﬁ- Caution connector, or parts damage may be occured.

Connector
is connected to X18A
f the indoor unit PC board
(A1P).

NO Bad wiring connection
value < -43.6°C Connect the thermistor and turn
on again.

Resistance
is normal when
measured after
disconnecting the thermistor
(R3T) from the indoor unit PC
board
(0.5kQ2~360kQ)

NO Faulty thermistor .
value > 115°C Replace the thermistor (R3T).

Replace the indoor unit PC board (A1P).

(V2784)

* Refer to thermistor resistance / temperature characteristics table on P239.
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9y -y
|

3.8 L5 Indoor Unit: Malfunction of Tank Thermistor (R2T)

[l
Remote Control [

Display Subcode 0

Applicable All indoor unit models

Models

Method of Malfunction detection is carried out by temperature detected by tank thermistor.
Malfunction

Detection

Malfunction When the tank thermistor becomes disconnected or shorted while the unit is running.
Decision

Conditions

Supposed B Defect of indoor unit tank thermistor (R2T)

Causes B Defect of indoor unit PC board (A3P)

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Check if
DHW option is
turned rightful active
[6-00].

NO Make setting, restart unit.

Connector
is connected to
X11A of the indoor unit
PC board A3P.

NO Bad wire connection
value < -35.7°C

Connect the thermistor and turn
on again.

Resistance
is normal
when measured after
disconnecting the thermistor
(R2T) from the indoor
unit PC board.
(1.6kQ~360kQ)

NO Faulty thermistor
value > 90°C

Replace the thermistor (R2T).

Replace the indoor unit PC board (A3P).

(v2785)

* Refer to thermistor resistance / temperature characteristics table on P239.
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39 %

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Indoor Unit: Return Water Thermistor (R4T)

Subcode 0

All indoor unit models

Malfunction detection is carried out by temperature detected by return water temperature

thermistor.

When the return water temperature thermistor becomes disconnected or shorted while the unit

is running.

m Defect of indoor unit thermistor (R4T) for water return

m Defect of indoor unit PC board (A1P)

-y

i Be sure to turn off power switch before connect or disconnect

£ !\‘- Caution

Connector is

connected to X12A of NO

Bad wire connection

the indoor unit PC
board.

Resistance
is normal when
measured after
disconnecting the thermistor

NO

value < -43.6 C

Faulty thermistor

(X12A) (R4T) from the
indoor unit PC board.
(7.2kQ~112kQ)

value > 95 C

connector, or parts damage may be occured.

Connect the thermistor and turn
on again.

Replace the thermistor (R4T).

Replace the indoor unit PC board (A1P).
(v2786)

* Refer to thermistor resistance / temperature characteristics table on P239.
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3.10 "CR" Indoor Unit: Leaving Water Thermistor Error (R5T)

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 0

All indoor unit models

Malfunction detection is carried out by temperature detected by leaving water temperature
thermistor.

When the leaving water temperature thermistor becomes disconnected or shorted while the unit
is running.

m Defect of indoor unit thermistor for leaving water (R5T)
m Defect of indoor unit PC board (A1P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Connector
(X17A) is connected to
the Indoor unit PC
board.

NO Bad wire connection

Connect the thermistor and turn
value < -43.6 C

on again.

Resistance
is normal when
measured after
disconnecting the thermistor
(X17A) from the indoor unit
PC board.
(7.2kQ~112kQ)

NO Faulty thermistor
value > 95 C

Replace the thermistor (R5T).

Replace the indoor unit PC board (A1P).
(vV2786)

* Refer to thermistor resistance / temperature characteristics table on P239.

Troubleshooting
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3.11 "LJ" Indoor Unit: Malfunction of Thermostat Sensor in
Remote Controller

|
Remote Control [

Display Subcode 0

Applicable All indoor unit models

Models

Method of Malfunction detection is carried out by temperature detected by remote control air temperature
Malfunction thermistor.

Detection

Malfunction When the remote control air temperature thermistor becomes disconnected or shorted while the
Decision unit is running.

Conditions

Supposed B Defect of remote control thermistor

Causes m Defect of remote control PC board

B Defect of indoor PC board (A1P)

Troubleshooting

;"ﬁ" Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Turn power supply OFF, then
power ON again.

External factor other than
equipment malfunction
(for example noise, etc.)

s "CJ' displaye

on the remote control? NO

YES

Replace remote control.

Turn power supply OFF, then
power ON again.

s “CJ” displaye
on the new remote
control?

YES

NO

Normal operation.

Replace indoor unit
PCBoard (A1P).
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3.12

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

1 Outdoor Unit: PC Board Defect

ER*Q 011~016*
Related to: R-410A compressor
Subcode 3: see next page

Check data from E2PROM

When data could not be correctly received from the E2PROM
E2PROM: Type of nonvolatile memory. Maintains memory contents even when the power
supply is turned off.

m Defect of outdoor unit PC board (A1P)

;"ﬁ" Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Turn off the power once and
turn on again.

YES External factor other than

malfunction (for example,
noise etc.).

Return to normal?

Replace the outdoor unit
main PC Board (A1P).

(V3064)

Troubleshooting
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3.13

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

£1 Indoor Unit: PC Board Defect

Subcode 3

All indoor units

Related to: R-134a compressor

Check data from E2PROM

When data could not be correctly received from the E2PROM

E2PROM: Type of nonvolatile memory. Maintains memory contents even when the power

supply is turned off.

B Defect compressor main PC board (A4P)

.-'"'i"'-.l_
/= % Caution

Be sure to turn off power switch before connect or disconnect

connector, or parts damage may be occured.

Turn off the power once and
turn on again.

Return to normal?

YES

External factor other than
malfunction (for example,
noise etc.).

Replace the indoor unit
compressor main PC Board
(A4P).
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3.14 "E3" Outdoor Unit: Actuation of High Pressure Switch

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Subcode 1

ER*Q 011~016*

Abnormality is detected when the contact of the high pressure protection switch opens.

Error is generated when the HPS activation count reaches the number specific to the operation
mode.

(Reference) Operating pressure of high pressure switch

Operating pressure: 4.0MPa

Reset pressure: 3.0MPa

Actuation of outdoor unit high pressure switch
Defect of High pressure switch

Defect of outdoor unit PC board (A1P)
Instantaneous power failure

Faulty high pressure sensor

Troubleshooting
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Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

Check for the points shown below.

O Is the stop valve open?

@ Is the HPS connector properly connected to the main PC
board?

® Does the high pressure switch have continuity?

Are the three
points above OK?

NO

Rectify defective points, if any.

Mount a pressure gauge on the high-pressure service port.
Connect the Service Tool.

Reset the operation using the remote control,

put power off for ~ 10 seconds and then restart the operation.

Is
the HPS
operating value normal (i.e.,
4.0MPa)?

Does the stop
due to malfunction (E3-01)
recur?

Replace the HPS.

Are the
characteristics of the
high pressure sensor
normal? (See

NO

Replace the high pressure sensor.

NO

pressure detected with
the PC board normal?

Replace the main PC board.

- The high pressure sensor is normal, and the pressure detected with the PC board is also normal.
- The high pressure has really become high.

(o5&l @l Refer to “remove the causes by which the high pressure has become high”.

*1: Make a comparison between the voltage of the pressure sensor (*4) and that read by the
pressure gauge.
(As to the voltage of the pressure sensor, make measurement of voltage at the connector,
and then convert it to pressure.)

*2: Make a comparison between the high pressure value checked with the Service Tool.
and the voltage of the pressure sensor (see *1).

*3: Make measurement of voltage of the pressure sensor.

8V Connector for high
T pressure sensor (Red)
(4) Red
o High
T ©) Black pressure
sensor
2
Micro controller
A/D input / (1) White

Make measurement of DC voltage between these wires. (*4)

[T AH]: Refer to information on page 209.
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3.15 "E3" Indoor Unit: Actuation of High Pressure Switch

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Subcode 12

All indoor units

Abnormality is detected when the contact of the high pressure protection switch opens.

Error is generated when the HPS activation count reaches the number specific to the operation
mode.

(Reference) Operating pressure of high pressure switch

Operating pressure: 3.8MPa

Reset pressure: 2.7MPa

Actuation of indoor unit high pressure switch
Defect of High pressure switch

Defect of Indoor unit PC board (A4P)

Faulty high pressure sensor

Refrigerant blockage

Water blockage

Thermal cut out error (Q2L)

/\ Warning: CAPACITOR SHOCK HAZARD. The capacitors (top surfaces) can hold up to
220V. Use correct precautions when servicing.

Troubleshooting
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Troubleshooting

;"i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.

Check for the points shown below.

@ Is the stop valve open?

® Is the HPS connector properly connected to the indoor
PC board?

® Does the high pressure switch have continuity?

Are the three

NO . . . .
points above OK? Rectify defective points, if any.

Check for the points shown below.

O Are all water vaves open?

@ Is water flow possible?

® Is water filter clean?

@ Is the water circuit filled with water?

® Is all air removed from the water circuit?

Are the five

NO i ; inte i
points above OK? Rectify defective points, if any.

Has
the thermal cut-out been
activated?

Does the -
error reoccur after resetting
thermal cut-out?

N
09 Rectify defective points, if any.

* Mount a pressure gauge on the high-pressure service port.
* Connect the Service Tool.
* Reset the operation using the remote control, put power off for ~ 10 seconds and then restart the operation.

Is

the HPS
operating value normal (i.e.,
4.0MPa)?

Does the stop
due to malfunction (E3-12)
recur?

Replace the HPS.

Are the
characteristics of the NO
high pressure sensor
normal? (See

Replace the high pressure
sensor.

pressure detected with
the PC board normal?

NO Replace the PC board (A4P).

* The high pressure sensor is normal, and the pressure detected with the PC board is also normal.
* The high pressure has really become high.

(oIS @l Refer to “remove the causes by which the high pressure has become high”.

[T AW]: Refer to information on page 209.
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*1: Make a comparison between the voltage of the pressure sensor (*4) and that read by
the pressure gauge.(As to the voltage of the pressure sensor, make measurement of
voltage at the connector, and then convert it to pressure.)

*2: Make a comparison between the high pressure value checked with the Service Tool
and the voltage of the pressure sensor (see *1)

*3: Make measurement of voltage of the pressure sensor.

pressure sensor (Red)

+(TV Connector for high

(4) Red
o1 High
b ®) Black pressure
sensor
(2)
Micro controller
A/D input / (1) White

Make measurement of DC voltage between these wires. (*4)
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4" Outdoor Unit: Actuation of Low Pressure Sensor

3.16 °

Remote Control

Display

Applicable ER*Q 011~016*

Models

Method of Abnormality is detected by the pressure value with the low pressure sensor.
Malfunction

Detection

Malfunction Error is generated when the low pressure is dropped under specific pressure.
Decision Operating pressure: 0.07MPa

Conditions

Supposed Abnormal drop of low pressure (Lower than 0.07MPa)

Causes Defect of low pressure sensor

Defect of outdoor unit PC board (A1P)
Stop valve is not opened.
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Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

Is the
stop valve
open?

NO

Open the stop valve.

® Mount a pressure gauge on the low-pressure service port.

® Connect the Service Tool

® Reset the operation using the remote control, and then restart
the operation.

Are the
characteristics of
the low pressue sensor
normal? Gee

NO

Replace the low pressure sensor.

pressue
detected with the PC
board normal?
(See *2.)

NO

Replace the main PC board.

-The low pressure sensor is normal, and the pressure detected
with the PC board is also normal.
-The low pressure has really become low.

[ofz|=(e] @”8] Refer to “remove the causes by which the low
pressue has become low'.

*1: Make acomparison between thevoltage of the pessure sensor (*4) and that read by the
pressue gauge.
(Asto the voltage of the pressure sensor, make measurement of voltage at the connector, and
and thenconvert it to pressure.)
*2: Make a comparison between the low pressue value checked with the Ser vice Tool
and the voltage of the pessue sensor (see *1)
*3: Make measuement of voltage of t5h\? ressue sensor.
+

Connector for low pressue sensor
T (Blue)
4 Red
7_}7_ (3) Black Low
Micro controller / @ i [;rzrs]ssuoer

A/D input
M

Make measurement of DC voltage between these wires. (*4)

[ ¥ « Refer to information on page 210.
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3.17 "EY" Indoor Unit: Actuation of Low Pressure Sensor

Remote Control

Display Subcode 6
Applicable All indoor units
Models
Method of Abnormality is detected by the pressure value with the low pressure sensor.
Malfunction
Detection
Malfunction Error is generated when the low pressure is dropped under specific pressure.
Decision Operating pressure: 0.07MPa
Conditions
Supposed B Abnormal drop of low pressure (Lower than 0.07MPa)
Causes B Defect of low pressure sensor
m Defect control PC board (A4P)
B Stop valve is not opened.

/N\ Warning: CAPACITOR SHOCK HAZARD. The capacitors (top surfaces) can hold up to
220V. Use correct precautions when servicing.
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Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

aﬁ- Caution connector, or parts damage may be occured.

Is the
stop valve
open?

NO

Open the stop valve.

® Mount a pressure gauge on the low-pressure service port.

® Connect the Service Tool.

® Reset the operation using the remote control, and then restart
the operation.

Are the
characteristics of
the low pressure sensor
normal? (See

NO

Replace the low pressure sensor.

pressure
detected with the PC
board normal?
(See *2))

NO

Replace the control PC board (A4P).

-The low pressure sensor is normal, and the pressure
detected with the PC board is also normal.
-The low pressure has really become low.

(ol |50 @] Refer to “remove the causes by which the low
pressure has become low”.

*1: Make a comparison between the voltage of the pressure sensor (*4) and that read by the
pressure gauge.
(As to the voltage of the pressure sensor, make measurement of voltage at the connector,
and then convert it to pressure.)

*2: Make a comparison between the low pressure value checked with the Service Tool
and the voltage of the pressure sensor (see *1).

*3: Make measurement of voltage of the pressure sensor.

+5V
Connector for low pressure sensor

T (Blue)
“4) Red
3) Black Low

Micro controller / ) - ;;r:;sstgi
A/D input (2) White

M

Make measurement of DC voltage between these wires. (*4)

[T AW]: + Refer to information on page 209.
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20— gy

3.18 t5 Outdoor Unit: Inverter Compressor Motor Lock

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

Inverter PC board takes the position signal from UVW line connected between the inverter and
compressor, and the malfunction is detected when any abnormality is observed in the phase-
current waveform.

This malfunction will be output when the inverter compressor motor does not start up even in
forced startup mode.

Compressor lock

High differential pressure (0.5MPa or more)

Incorrect UVW wiring
Faulty inverter PC board
Stop valve is left in closed.

£ !\‘- Caution

-y

i Be sure to turn off power switch before connect or disconnect

Check the installation
conditions.

Is

the stop valve NO

connector, or parts damage may be occured.

open?

Is the UVW wiring NO

normal?

Is high
differential pressure starting?

YES

(0.5MPa or more)

Check and see

whether compressor is YES

short-circuited or
ground.

inverter output NO

voltages the same for 3

high pressure vary
even instantaneously when
restarting compressor?

YES

Open the stop valve.

Connect correctly.

Remedy the cause.

Replace the compressor.

Replace the inverter PC board
Assy (A2P).

Replace the compressor.

(V2793)
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3.19 t5 Indoor Unit: Inverter Compressor Motor Lock

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 6

All indoor units

Inverter PC board takes the position signal from UVW line connected between the inverter and
compressor, and the malfunction is detected when any abnormality is observed in the phase-
current waveform.

This malfunction will be output when the inverter compressor motor does not start up even in
forced startup mode.

Compressor lock (liquid suction (oil shortage))
High differential pressure (0.5MPa or more)

Incorrect UVW wiring
Faulty inverter PC board
Stop valve is left in closed.

/N\ Warning: CAPACITOR SHOCK HAZARD. The capacitors (top surfaces) can hold up to

220V. Use correct precautions when servicing.

£ !\‘- Caution

-y

i Be sure to turn off power switch before connect or disconnect

Check the installation conditions.

Is

the stop valve NO

connector, or parts damage may be occured.

open?

Is the UVW wiring NO

normal?

Is high

differential pressure YES

starting? (0.5MPa or
more)

NO

Check
and see whether

YES

compressor is short-circuited
or ground.

Are inverter

output voltages the same NO

for 3 phases?

Does low
or high pressure
vary even instantaneously
when restarting
compressor?

YES

Open the stop valve.

Connect correctly.

Remedy the cause.

Replace the compressor.

Replace the inverter PC
board Assy.

Replace the compressor.

(V2793)
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3.20 ‘£ 1" Malfunction of Outdoor Unit Fan Motor

Remote Control =1

Display

Applicable ER*Q 011~016*

Models

Method of Malfunction of fan motor system is detected according to the fan speed detected by hall IC
Malfunction when the fan motor runs.

Detection

Malfunction B When the fan runs with speed less than a specified one for 6 seconds or more when the fan
Decision motor running conditions are met

Conditions B When malfunction is generated 4 times, the system shuts down.

Supposed B Malfunction of fan motor

Causes B The harness connector between fan motor and PC board is left in disconnected, or faulty

connector
B Fan does not run due to foreign matters tangled
m Clearing condition: Operate for 5 minutes (normal)
B Open phase L1 or open phase N.
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Troubleshooting
;"i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.

as
the voltage
between L1and N on the

power supply terminal board X1M fallen NO Correct the power supply
within the range of 220 to voltage
240V+10% (50 Hz)? |
If L1 and N phases are open,
replace the switch box.
Connector of fan YES

motor is disconnected. Connect the connector.

Is
there any obstacle
around the fan?

YES

Remove the obstacle.

Can the fan
be turned smoothly
with hand after disconnect
the connector of fan
motor?

either the fuse
F4U on the control PC board
(A1P) or the fuse F1U on the inverter PC
board (A2P) blown out?

If the F4U has blown out,
replace the fuse.

If the F1U has blown out,
replace the inverter PC board

Check No. 3

assy.

Check on connector of fan

motor. Replace the fan motor.

either the fuse
F4U on the control PC
board (A1P) or the fuse F1U on the
inverter PC board (A2P)
blown out?

the resistances YES

between pins above
judgment?

If the F4U has blown out,
replace the fuse.

If the F1U has blown out,
replace the inverter PC board
assy.

Replace the fan motor.

Replace outdoor unit PC
board.

[ ANK]: + Refer to information on page 211.
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ul——

3.21 "ES° Outdoor Unit: Malfunction of Moving Part of
Electronic Expansion Valve

Remote Control =2

Display

Applicable ER*Q 011~016*

Models

Method of Check disconnection of connector

Malfunction Check continuity of expansion valve coil

Detection

Malfunction Error is generated under no common power supply when the power is on.
Decision

Conditions

Supposed B Defect of moving part of electronic expansion valve
Causes m Defect of outdoor unit PC board (A1P)

B Defect of connecting cable

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Turn power supply off, and
turn power supply on again.

YES

Return to normal?

External factor other than
malfunction (for example, noise
etc.).

Electronic
expansion valve is
connected to X21A and X22A
of outdoor unit PC
oard (A1P)

NO

After connecting, turn the power
off and then back on again.

when coil check
(*1) of the moving
part of the electronic
expansion valve is
checked.

NO

Replace the moving part of the
electronic expansion valve.

The
connecting cable is
short-circuited or
disconnected.

YES

Replace the connecting cable.

Replace outdoor unit PC board
(A1P).
(V3067)
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Troubleshooting by Indication on the Remote Controller

*1: Coil check method for the moving part of the electronic expansion valve
Disconnect the electronic expansion valve from the PC board and check the continuity between
the connector pins.

~
(Orange) 1 | O
(Redy2 | O
(Yellow) 3 | O
(Black) 4 | ()
(Gray) 5 O
(white)s | O
(V3067)
(Normal)
Pin No. 1. Orange 2. Red 3. Yellow 4. Black 5. Gray 6. White
1. Orange X ¥ X ¥ X
Approx. Approx. 50Q
100Q
2. Red X ¥ X o
Approx. Approx. 50Q
100Q2
3. Yellow X ¥ X
Approx. 50Q2
4. Black X ¥
Approx. 50Q2
5. Gray X
6. White
1x: Continuity
x: No continuity
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00—

3.22 "E5° Indoor Unit: Malfunction of Moving Part of
Electronic Expansion Valve (K2E) R-134a circuit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 17

All indoor units
Expansion valve on R-134a

ESIE09-08C

Check disconnection of connector
Check continuity of expansion valve coil

Error is generated under no common power supply when the power is on.

B Defect of moving part of electronic expansion valve
m Defect of indoor unit PC board (A4P)
B Defect of connecting cable

;-’i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.

Turn power supply off, and
turn power supply on again.

YES External factor other than

malfunction (for example, noise
etc.).

Return to normal?

Electronic
expansion valve is
connected to X21A of unit
PC board (A4P).

NO After connecting, turn the power

off and then back on again.

Normal
when coll
check (*) of the
moving part of the electronic
expansion valve is
checked.

NO Replace the moving part of the

electronic expansion valve.

The
connecting cable is
short-circuited or
disconnected.

YES

Replace the connecting cable.

Replace indoor unit PC board
(A4P).
(V3067)
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Troubleshooting by Indication on the Remote Controller

*1: Coil check method for the moving part of the electronic expansion valve
Disconnect the electronic expansion valve from the PC board and check the continuity between

the connector pins.

o
(white) 1 | (O
(Yellow) 2 | )
(Orange)3 | O
Blue)4 | ()
(Red)5 | (O
(Brown) 6 O
(V3067)
(Normal)
Pin No. 1. White 2. Yellow 3. Orange 4. Blue 5. Red 6. Brown
1. White X o] X o X
Approx. Approx.
300Q 150Q
2. Yellow X ¥ X ¥
Approx. Approx.
300Q 150Q
3. Orange X X X
Approx.
150Q
4. Blue X ¥
Approx.
150Q
5. Red X
6. Brown
1x: Continuity
x: No continuity
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3.23 - Outdoor Unit: Abnormal Discharge Pipe
Temperature

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection
Malfunction
Decision
Conditions
Supposed

Causes

Troubleshooting

=1 1z error occurs during defrost operation

ER*Q 011~016*

Abnormality is detected according to the temperature detected by the discharge pipe
temperature sensor.

When the discharge pipe temperature rises to an abnormally high level
When the discharge pipe temperature rises suddenly

B Faulty discharge pipe temperature sensor
B Faulty connection of discharge pipe temperature sensor
B Faulty outdoor unit PC board

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Discharge
pipe temperature is
120°C or higher when the unit
stop by malfunction,

YES

Refrigerant shortage, compression
defect, etc. Defect of the refrigerant
system.

Pull out the discharge pipe
thermistor from the outdoor PC
board, and then make
measurement of resistance using
a multiple meter.

Are the
characteristics of the
discharge pipe thermistor
normal?
(3.5~400KQ)*

NO

Replace the discharge pipe
thermistor.

Replace outdoor unit PC board
(A1P).

(V3068)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on P239.
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3.24 "F3" Indoor Unit: Abnormal Discharge Pipe Temperature

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions
Supposed

Causes

Troubleshooting

Subcode 19

All indoor units

Abnormality is detected according to the temperature detected by the discharge pipe
temperature sensor.

When the discharge pipe temperature rises to an abnormally high level
When the discharge pipe temperature rises suddenly

B Faulty discharge pipe temperature sensor (R6T)
B Faulty connection of discharge pipe temperature sensor
B Faulty indoor unit PC board

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

Discharge
pipe temperature is
120 C or higher when the
unit stop by
malfunctiol

YES

Refrigerant shortage, compression
defect, etc. Defect of the
refrigerant system.

Pull out the discharge pipe
thermistor (X12A [1,2] on A4P)
from the indoor PC board, and

then make measurement of

resistance using a multiple meter.

Are the
characteristics of
he discharge pipe thermistor
normal?
(3.5~400KQ)*

NO

Replace the discharge pipe
thermistor (R6T).

Replace indoor unit PC board
(A4P).

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 239.
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3.25 "HS" Outdoor Unit: Malfunction of Thermistor (R1T) for
Outdoor Air

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

Malfunction is detected from the temperature detected by the outdoor air thermistor.

When the outside air temperature thermistor has short circuit or open circuit.

B Defect of thermistor (R1T) for outdoor air
m Defect of outdoor unit PC board (A1P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Connector
is connected to X11A
of outdoor PC board
(A1P).

NO

Connect the connector and turn
on again.

Resistance
is normal when
measured after
disconnecting the thermistor
(R1T) from the outdoor
unit PC board.
(3.5kQ to
360kQ)

NO

Replace the thermistor (R1T).

YES

Replace outdoor unit PC board

(ATP). (V3070)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 239.
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3.26 "J3" Outdoor Unit: Malfunction of Discharge Pipe
Thermistor (R2T)

12
Remote Control (]

Display

Applicable ER*Q 011~016*

Models

Method of Malfunction is detected from the temperature detected by discharge pipe temperature
Malfunction thermistor.

Detection

Malfunction When a short circuit or an open circuit in the discharge pipe temperature thermistor is detected.
Decision

Conditions

Supposed B Defect of thermistor (R2T) for outdoor unit discharge pipe

Causes m Defect of outdoor unit PC board (A1P)

Troubleshooting

;"i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.

Connector
is connected to
X12A of outdoor unit PC
board (A1P).

NO

Connect the thermistor and turn on
again.

Resistance is
normal when
measured after
disconnecting the thermistor
R2T from the outdoor unit PC
board.
(5.0kQ~640kQ)

NO

Replace the thermistor (R2T).

Replace outdoor unit PC board
(A1P).
(V3072)

* Refer to thermistor resistance / temperature characteristics table on P240.
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3.27 "J37 Indoor Unit: Malfunction of Discharge Pipe
Thermistor (R6T)

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 46

All indoor units

Malfunction is detected from the temperature detected by discharge pipe temperature
thermistor.

When a short circuit or an open circuit in the discharge pipe temperature thermistor is detected.

m Defect of thermistor (R6T) for indoor unit discharge pipe
m Defect of indoor unit PC board (A4P)

;"i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = * Caution connector, or parts damage may be occured.

Connector
is connected to
X12A[1,2] of indoor unit
PC board
(A4P).

NO Bad wire connection

value < -20°C Connect the thermistor and turn

on again.

Resistance
is normal when
measured after
disconnecting the
thermistor R6T from the
indoor unit PC board .
(5.0kQ~640kQ2)

NO Faulty thermistor

value > 165°C Replace the thermistor (R6T).

Replace indoor unit PC board
(A4P).

* Refer to thermistor resistance / temperature characteristics table on P240.
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Troubleshooting by Indication on the Remote Controller

3.28 U5

for Suction Pipe 1, 2

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Outdoor Unit: Malfunction of Thermistor (R3T, R5T)

ER*Q 011~016*

Malfunction is detected from the temperature detected by the thermistor for suction pipe 1, 2.

When a short circuit or an open circuit in the thermistor for suction pipe 1, 2 are detected.

B Defect of thermistor (R3T, R5T) for outdoor unit suction pipe

m Defect of outdoor unit PC board (A1P)

-y

i Be sure to turn off power switch before connect or disconnect

Connector of

the thermistor for NO

suction pipe1, 2 is connected
to X12A of outdoor unit
PC board
(A1P).

Resistance
is normal when
measured after
disconnecting the thermistor

NO

(R3T, R5T) from the
outdoor unit PC board.
(3.5kQ2 ~360kQ2)

Fi ! " Caution connector, or parts damage may be occured.

Connect the thermistor and turn
on again.

Replace the thermistor (R3T, R5T).

Replace outdoor unit PC board
(A1P).
(V3073)

* Refer to thermistor resistance / temperature characteristics table on P239.
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”

3.29

Liquid R-134a

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Jd5” Indoor Unit: Malfunction of Thermistor (R7T) for

Subcode 11

All indoor units

Malfunction is detected from the temperature detected by the thermistor for liquid pipe.

When a short circuit or an open circuit in the thermistor for liquid pipe are detected.

m Defect of thermistor (R7T) for liquid R134a
m Defect of indoor unit PC board (A4P)

-y

r

* Refer to thermistor resistance / temperature characteristics table on P239.

I

" Caution

Connector of
the thermistor for
liquid pipe is connected to
X12A [3,4] of indoor
unit PC board
(A1P).

Resistance
is normal
when measured
after disconnecting the
thermistor (R7T) from the
indoor unit PC board.
(3.5kQ ~360k<2)

NO

Bad wire connection

NO

value < -43.6°C

Faulty thermistor

value > 165°C

Be sure to turn off power switch before connect or disconnect
connector, or parts damage may be occured.

Connect the thermistor and turn

on again.

Replace the thermistor (R7T).

Replace indoor unit PC board

(A4P).
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3.30 "J&" Outdoor Unit: Malfunction of Thermistor (R6T) for
Outdoor Unit Heat Exchanger

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

Malfunction is detected from the temperature detected by the heat exchanger thermistor.

When a short circuit or an open circuit in the heat exchange thermistor is detected.

m Defect of thermistor (R6T) for outdoor unit heat exchanger
m Defect of outdoor unit PC board (A1P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Connector
is connected
to X13A of outdoor unit
PC board (A1P)

NO

Connect the thermistor and turn on again.

is normal when
measured after
disconnecting the thermistor
(R6T) from the outdoor

unit PC board.
(3.5kW~360kW

NO

Replace the thermistor (R6T).

Replace outdoor unit PC board (A1P).

(V3074)

* Refer to thermistor resistance / temperature characteristics table on P239.
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3.31 "J1" Outdoor Unit: Malfunction of Thermistor (R7T) for
Outdoor Unit Liquid Pipe

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

Malfunction is detected from the temperature detected by the liquid pipe thermistor.

When a short circuit or an open circuit in the heat exchange thermistor is detected.

B Defect of thermistor (R7T) for outdoor unit liquid pipe
m Defect of outdoor unit PC board (A1P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Connector
is connected
to X13A of outdoor unit
PC board (A1P)

NO Connect the thermistor and turn on again.

is normal when
measured after
disconnecting the thermistor
(R7T) from the outdoor

unit PC board.
(3.5kW~360kW

NO

Replace the thermistor (R7T).

Replace outdoor unit PC board (A1P).

(V3074)

* Refer to thermistor resistance / temperature characteristics table on P239.
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3.32 "J5" Outdoor Unit: Malfunction of Thermistor (R4T) for
Subcooling Heat Exchanger Gas Pipe

Remote Control )

Display

Applicable ER*Q 011~016*

Models

Method of Malfunction is detected according to the temperature detected by subcooling heat exchanger
Malfunction gas pipe thermistor.

Detection

Malfunction When the subcooling heat exchanger gas pipe thermistor is short circuited or open.
Decision

Conditions

Supposed B Faulty subcooling heat exchanger gas pipe thermistor (R4T)

Causes B Faulty outdoor unit PC board

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

subcooling heat
exchanger gas pipe
thermistor connected to
X12A of outdoor unit
PC board
(A1P)?

NO

Connect connector and operate
unit again.

Is the
resistance
measured after
removing the thermistor
(R4T) from outdoor unit PC
board normal?
3.5 kO to 360 kQ

NO

Replace thermistor (R4T).

Replace outdoor unit PC board
(A1P).

(V3075)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on P239.
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.33 “UR” Outdoor Unit: Malfunction of High Pressure Sensor

12
Remote Control (M|

Display

Applicable ER*Q 011~016*

Models

Method of Malfunction is detected from the pressure detected by the high pressure sensor.
Malfunction

Detection

Malfunction When the high pressure sensor is short circuit or open circuit.
Decision

Conditions

Supposed B Defect of high pressure sensor

Causes B Connection of low pressure sensor with wrong connection

B Defect of outdoor unit PC board

Troubleshooting

;"ﬁ" Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

The high
pressure sensor is

connectedto X17A of
indoor unit PC
board (A1P).

NO

Connect the high pressure sensor
and turn on again.

The
relationship
between the *1
VH and high pressure is
normal (see *2) when voltage
is measured between
X17A pins (1) and (3) of
indoor unit PC board
(A1P) (see *1).

YES

Replace indoor unit PC board
(A1P).

Replace the high pressure sensor.
(V2806)

*1: Voltage measurement point

Indoor unit PC board A4P
+5V
O X17A
4 Red =
2
G
GND 3 Black “
[
gl 2
> o
s
<
Microcomputer 1 White 39:’
A/D input

T
*2 Measure DC voltage here.
(V2807)

x2: Refer to “Pressure Sensor”, pressure / voltage characteristics table on P242.
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Troubleshooting by Indication on the Remote Controller

3.34 "UR" Indoor Unit: Malfunction of High Pressure Sensor

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions
Supposed

Causes

Troubleshooting

Subcode 16

All indoor units

Malfunction is detected from the pressure detected by the high pressure sensor.

When the high pressure sensor is short circuit or open circuit.

B Defect of high pressure sensor
B Connection of low pressure sensor with wrong connection
m Defect of indoor unit PC board (A4P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

The high
pressure sensor is
connectedto X17A of
indoor unit PC
board (A4P).

NO Bad wire connection

Value < 0.1 bar
over 60 seconds

Connect the high pressure sensor
and turn on again.

The
relationship
etween the *1 VH
and high pressure is
normal (see *2) when
voltage is measured between
X17A pins (1) and (3) of
indoor unit PC board
(A4P) (see *1).

YES Faulty sensor

Replace indoor unit PC board
Value > 43 bar (A4P).

over 60 seconds

Replace the high pressure sensor.
(V2806)

*1: Voltage measurement point

Indoor unit PC board A4P
+5V
O X17A
4 Red =
2
g
GND 3 Black @
()
gl L
> 14
I
<
Microcomputer 1 White ‘39;
A/D input

T
*2 Measure DC voltage here.
(V2807)

x2: Refer to “Pressure Sensor”, pressure / voltage characteristics table on P242.

Troubleshooting
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.35 "JL" Outdoor Unit: Malfunction of Low Pressure Sensor

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

Malfunction is detected from pressure detected by low pressure sensor.

When the low pressure sensor is short circuit or open circuit.

B Defect of low pressure sensor
B Connection of high pressure sensor with wrong connection
m Defect of outdoor unit PC board

;"ﬁ" Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

The low
pressure sensor is NO
connected to X18A (blue) of Connect low pressure sensor
outdoor (uAn1|tPI)DC board property and restart system.

relationship
between the *1VL
and low pressure is
normal (see *2) when voltage
is measured between X18A
ins (2) and (3) of outdoor
unit PC board (A1P)
(see *1).

YES

Replace outdoor unit PC board
(A1P).

Replace the low pressure sensor.

(V2808)
*1: Voltage measurement point

Outside unit PC board A1P
+5V

C|> X18A
4 Red 9]
(2]
c
&
GND 3 Black °
gl r | g
Microcomputer ® —1White §
A/D input >
2
o
-

T
*2 Measure voltage here. (V2809)

*2: Refer to “Pressure Sensor”, pressure/voltage characteristics table on P242.
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Troubleshooting by Indication on the Remote Controller

3.36 UL Indoor Unit: Malfunction of Low Pressure Sensor

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions
Supposed
Causes

Troubleshooting

Subcode 16

All indoor units

Malfunction is detected from pressure detected by low pressure sensor.

When the low pressure sensor is short circuit or open circuit.

B Defect of low pressure sensor
B Connection of high pressure sensor with wrong connection
B Defect of indoor unit PC board (A4P)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

The low ™
pressure sensor Is NO  Bad wire connection
connected to X18A (blue) of Connect low pressure sensor
indoor unit PC board value < 0.1 bar roperty and restart system
(A4 instantly property y '

The
relationship
between the *1VL
and low pressure is
normal (see *QSJ when voltage is
measured between X18A pins
(2) and (3) indoor unit
PC board (A4P)
(see *1).

YES  Faulty sensor _ .
value < 18 bar Replace indoor unit PC board

over 12 minutes (A4P).

Replace the low pressure sensor.

*1: Voltage measurement point

Indoor unit PC boad A4P
+5V

(|D X18A
4 Red 5
12}
@
GND 3 Black 2
J_ / t e
Microcomputer 2 —White 3
A/D input S
2
3

T
*2 Measue voltage here. (V2809

*2: Refer to “Pressure Sensor”, pressure/voltage characteristics table on P242.
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.37 "L1" Outdoor Unit: Malfunction of PC Board

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

B Detect malfunctions by current value during waveform output before compressor startup.
B Detect malfunctions by current sensor value during synchronized operation at the time of
startup.

B In case of overcurrent (OCP) during waveform output
B When the current sensor malfunctions during synchronized operation
B In case of IGBT malfunction

B Faulty outdoor PC board (A1P)
e Over current
e Current sensor failure
e Failure of IGBT or drive circuit

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Turn OFF the power
supply once and then turn
it ON again.

Does it return YES

normally? > |t is believed that

external factors (noise,
etc.) other than failure
caused the malfunction.

NO

> Replace the outdoor PC
board (A1P).

(PC board equipped
with a resin case)
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Troubleshooting by Indication on the Remote Controller

3.38 “L1" Indoor Unit: Malfunction of PC Board

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

|
[
Subcode 30

All indoor units

B Detect malfunctions by current value during waveform output before compressor startup.
B Detect malfunctions by current sensor value during synchronized operation at the time of
startup.

B In case of overcurrent (OCP) during waveform output
When the current sensor malfunctions during synchronized operation
In case of IGBT malfunction

Faulty indoor PC board [A4P (19) or A5P (33)]
e Over current

e Current sensor failure

e Failure of IGBT or drive circuit

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

aﬁ- Caution connector, or parts damage may be occured.

Turn OFF the power
supply once and then turn
it ON again.

Does it return YES
normally?

It is believed that external
factors (noise, etc.) other
than failure caused the
malfunction.

NO

> Replace the indoor PC board
[A4P (19) or A5P (39)].

(PC board equipped with a
resin case)

Troubleshooting
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.39 “L4" Outdoor Unit: Malfunction of Inverter Radiating Fin
Temperature Rise

Remote Control

Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ER*Q 011~016*

Fin temperature is detected by the thermistor of the radiation fin.

When the temperature of the inverter radiation fin increases above 83°C.

B Actuation of fin thermal (Actuates above 83°C)
B Defect of inverter PC board (A2P)
B Defect of fin thermistor

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

The radiator
fin temperature is
supposed to have risen
to 84 C or more.

YES

Faulty heat radiation of power unit
Air suction opening blocked
Dirty radiator fin
High outdoor temperature
Check heat conductive paste

connector X111A 0
the fin thermistor properly
connected to the outdoor
C board?

NO

Properly connect.

Turn ON the power supply, and then
press the remote control check
button once.

Does the
malfunction code "L4"
recur when the unit starts
operation?

YES

Replace the inverter PC board assy
(A2P)

Continue operation.
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Troubleshooting by Indication on the Remote Controller

3.40 "4 Indoor Unit: Malfunction of Inverter Radiating Fin
Temperature Rise (R8T)

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 8

All indoor units

Fin temperature is detected by the thermistor of the radiation fin.
If fin temperature is too high, the compressor will slow down (capacity shortage).

Faulty thermistor.
Broken wire.

B Defect of inverter PC board [A4P (1@) or A5P (33@)]
B Defect of fin thermistor (R8T)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

aﬁ- Caution connector, or parts damage may be occured.

The radiator
fin temperature is
supposed to have risen
to high value.

YES

Faulty heat radiation of power unit

« Air suction or discharge opening
blocked

* Dirty radiator fin

« High water / discharge temperature

» Check heat conductive paste

connector X111A
of the fin thermistor properly
connected to the indoor
PC board?

NO

Properly connect.

Turn ON the power supply, and then
press the remote control check
button once.

Does the
malfunction code "L4-08"
recur when the unit starts
operation?

YES Replace the inverter PC board

assy[A4P (1 @)or A5P(3 @)] aswell.

Continue operation.

Troubleshooting
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Troubleshooting by Indication on the Remote Controller

ESIE09-08C

3.41 "L5" Outdoor Unit: Inverter Compressor Abnormal -

R-410A

Remote Control [

Display
Applicable ER*Q 011~016*
Models
Method of Malfunction is detected from current flowing in the power transistor.
Malfunction
Detection
Malfunction When an excessive current flows in the power transistor.
Decision (Instantaneous overcurrent also causes activation.)
Conditions
Supposed m Defect of compressor coil (disconnected, defective insulation)
Causes ® Compressor start-up malfunction (mechanical lock)

m Defect of inverter PC board (A2P)

® Overcurrent
Troubleshooting

oy

i Be sure to turn off power switch before connect or disconnect

Compressor inspection

The
compressor’s coil is

disconnected or the YES

.-ﬁ- Caution connector, or parts damage may be occured.

insulation is
defective,

Disconnect the connection
between the compressor and
inverter. Make the power
transistor check mode setting
ON by service mode.

Inverter
output voltage
check Inverter output

voltage is not balanced. YES

(Normal if within+£5VMust be
measured when
frequency is
stable.

YES

There is instantaneous

power drop

Replace the compressor.

Replace the inverter PC board
assembly (A2P).

Correct power supply.

Compressor inspection

Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor. (V2812)

Higher voltage than actual is displayed when the inverter output voltage is checked by tester.
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ESIE09-08C Troubleshooting by Indication on the Remote Controller

3.42 "L5" Indoor Unit: Inverter Compressor Abnormal -
R-134a

1 C
Remote Control L2
Display Subcode 13
Applicable All indoor units
Models
Method of Malfunction is detected from current flowing in the power transistor.
Malfunction
Detection
Malfunction When an excessive current flows in the power transistor.
Decision (Instantaneous overcurrent also causes activation.)
Conditions
Supposed B Overcurrent immediate
Causes B Defect of compressor coil (disconnected, defective insulation)
® Compressor start-up malfunction (mechanical lock)
B Defect of inverter PC board [A4P (1Q) or A5P (33@)]
Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Compressor inspection

The
compressor's coil is
disconnected or the
insulation is
defective,

YES

Replace the compressor.

Disconnect the connection
between the compressor and
inverter. Make the power
transistor check mode setting
ON by service mode.

Inverter
output voltage
check Inverter output
voltage is not balanced.
Normal if within £5V Must be,
measured when
frequency is stable

YES

Replace the inverter PC Board assy [A4P (1g) or A5P (39)].

There is instantenious YES

ower drop.

Correct power supply.

Compressor inspection

Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor.

Higher voltage than actual is displayed when the inverter output voltage is checked by tester.
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.43 L

Remote Control

" Qutdoor Unit: Inverter Current Abnormal

Display
Applicable ER*Q 011~016*
Models
Method of Malfunction is detected by current flowing in the power transistor.
Malfunction
Detection
Malfunction When overload in the compressor is detected.
Decision
Conditions
Supposed ® Compressor overload
Causes B Compressor coil disconnected
m Defect of outdoor unit PC board (A2P)
Troubleshooting
;-’i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.
Output current check
secondary current VES
‘t"ri;t:e] |3n\1/eArt2eé (')SS:'CQ ?g: Compressor overload
h oh . Inspection of the compressor and
€ach phase. refrigerant system is required.
Compressor
inspection The YES
compressor's coil is Replace the compressor.
disconnected.
Disconnect the connection
between the compressor and
inverter. Make the power
transistor check mode setting
ON by service mode.
Inverter
output voltage
check Inverter output
voltage is not balanced NO .
(Normal if within £5V). Must Replace the inverter PC board assy
be measured when (A2P).
frequency is stable.
Aft
turning Oiragain' NO Reset and restart
"L8" blinks again. '
Compressor inspection
Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor.
(v3184)
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Troubleshooting by Indication on the Remote Controller

3.44 L2 Indoor Unit: Inverter Current Abnormal

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 10

All indoor units

Malfunction is detected by current flowing in the power transistor.

When overload in the compressor is detected.

Compressor overload

Compressor coil disconnected

Defect of indoor unit PC board [A4P (1Q) or A5P (33@)]
Current protection (thermal)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

Output current check

secondary current
of the inverter is higher
than 13.1A, 260 sec for
each phase.

YES

Compressor overload
Inspection of the compressor and
refrigerant system is required

Compressor
inspection The
compressor's coil is
disconnected.

YES

Replace the compressor

Disconnect the connection
between the compressor and
inverter. Make the power
transistor check mode setting
ON by service mode.

Inverter
output voltage
check Inverter output
voltage is not balanced
(Normal if within+5V). Must
be measured when
frequency is stable

NO

Replace the inverter PC board assy
[A4P () or A5P (9)]

turning on again, NO

"L8 - 10" blinks again.

Reset en Restart

Compressor inspection

Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor

Troubleshooting
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.45 "L3" Outdoor Unit: Inverter Start up Error

|
Remote Control I

Display

Applicable ER*Q 011~016*

Models

Method of Malfunction is detected from current flowing in the power transistor.
Malfunction

Detection

Malfunction When overload in the compressor is detected during startup
Decision

Conditions

Supposed ® Defect of compressor

Causes B Pressure differential start

B Defect of outdoor unit PC board (A2P)

Troubleshooting

;"ﬁ" Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

The
difference between
igh and low pressure when
starting is above
0.2MPa.

NO

Unsatisfactory pressure equalization
Check refrigerant system.

Disconnect the connection
between the compressor and
inverter. Make the power
transistor check mode ON by
service mode.

Inverter
output voltage
check Inverter output
voltage is not balanced.
Normal if within +£5V) Must be
measured when
frequency is stable.

NO

(

Replace the inverter PC board
assy (A2P).

After turning on NO

again, “LQ” blinks

Reset and restart.

Compressor inspection
Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor.

(v2814)
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ESIE09-08C Troubleshooting by Indication on the Remote Controller

3.46 "L5" Indoor Unit: Inverter Start up Error

[
Remote Control [

Display

Subcode 9
Applicable All indoor units
Models
Method of Malfunction is detected from current flowing in the power transistor.
Malfunction
Detection
Malfunction When overload in the compressor is detected during startup
Decision
Conditions
Supposed m Defect of compressor
Causes B Pressure differential start

B Defect of outdoor unit PC board [A4P (19) or A5P (30)]

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

The
difference between
igh and low pressure when
starting is above
0.2MPa.

NO

Unsatisfactory pressure equalization
Check refrigerant system.

Disconnect the connection
between the compressor and
inverter. Make the power
transistor check mode ON by
service mode.

Inverter
output voltage
check Inverter output
voltage is not balanced.
(Normal if within £5V) Must be
measured when
frequency is stable.

NO

Replace the inverter PC board
assy [A4P (1@) or A5P (39)].

After turning on NO
again, “L9"-“09" blinks Reset and restart.
again.

LYES

Compressor inspection

Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor.
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.47 L. " Outdoor Unit: Malfunction of Transmission between
Inverter and Control PC Board

|
Remote Control i

Display

Applicable ER*Q 011~016*

Models

Method of Check the communication state between inverter PC board and control PC board by micro-
Malfunction computer.

Detection

Malfunction When the correct communication is not conducted in certain period.

Decision

Conditions

Supposed B Malfunction of connection between the inverter microcomputer and outdoor control
Causes microcomputer

m Defect of outdoor unit PC board (A1P) or inverter PC board (A2P).
B External factor (Noise etc.)

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Are the
connectors of the
inverter PC board and the
control PC board securely
connected?

NO

Connect a connecting wire, and
then restart operation.

Are there
any broken wires in

the connectors of the
inverter PC board and
the control PC
board?

YES

Repair the broken wires, and then
restart operation.

Replace the inverter PC board (A2P)
or the control PC board (A1P).
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Troubleshooting by Indication on the Remote Controller

3.48 ‘L. " Indoor Unit: Malfunction of Transmission between
Inverter and Control PC Board

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 29

All indoor units

Check the communication state between inverter PC board and control PC board by micro-
computer.

When the correct communication is not conducted in certain period.

B Malfunction of connection between the inverter microcomputer and indoor control
microcomputer

B Defect of indoor unit PC board [A4P (1Q) or A5P (33@)]

B External factor (Noise etc.)

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Are the
connectors of the
inverter PC board and the
control PC board securely
connected?

NO

Connect a connecting wire, and
then restart operation.

any broken wires in
the connectors of the
inverter PC board and
the control PC
board?

YES

Repair the broken wires, and then
restart operation.

Replace the inverter PC board
[A4P (1Q) or A5P (39)] or the control
PC board

Troubleshooting
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Troubleshooting by Indication on the Remote Controller

ESIE09-08C

” .

3.49 "LH" Indoor Unit: Converter Error

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 2

All indoor units

m Inverter PC board problem

&Caution: Be sure to turn off the power switch before connecting or disconnecting connector,

otherwise parts may be damaged.

Replace the inverter PC board.
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ESIE09-08C Troubleshooting by Indication on the Remote Controller

” —l'| ”

3.50 i Outdoor Unit: High Voltage of Capacitor in Main
Inverter Circuit

[
Remote Control |

Display

Applicable ER*Q 011~016*

Models

Method of Malfunction is detected according to the voltage waveform of main circuit capacitor built in the
Malfunction inverter.

Detection

Malfunction When the aforementioned voltage waveform becomes identical with the waveform of the power
Decision supply open phase.

Conditions

Supposed Defect of main circuit capacitor

Causes Improper main circuit wiring

Defect of outdoor unit PC board (A2P)
Imbalance of phase-to-phase voltages
Open phase

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! " Caution connector, or parts damage may be occured.

Make measurement of power
supply voltages between L1 and
L2, L1 and L3, and L2 and L3.

Have the
power supply voltages
of three phases fallen within the
range of rated voltage
+10%?

NO

Correct the power supply voltages.

Has the
imbalance of
phase-to-phase voltages
fallen within
+10%7?

YES

NO

Correct the power supply voltages.

Replace the inverter PC board
assy (A2P).
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.51 "Fi" Indoor Unit: High Voltage of Capacitor in Main
Inverter Circuit

Remote Control

Display Subcode 6
Applicable All indoor units
Models
Method of Malfunction is detected according to the voltage waveform of main circuit capacitor built in the
Malfunction inverter.
Detection
Malfunction When the aforementioned voltage waveform becomes identical with the waveform of the power
Decision supply open phase.
Conditions
Supposed B Defect of main circuit capacitor
Causes B Improper main circuit wiring
B Defect of indoor unit inverter PC board [A4P (1g) or A5P (32)]
B Imbalance of phase-to-phase voltages
B Open phase

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Make measurement of power
supply voltages between L1 and
L2,L1and L3,and L2 and L3.

Have the
power supply voltages o
three phases fallen within the range
of rated voltage +10%?

NO

Correct the power supply voltages.

Has the
imbalance of
phase-to-phase voltages
fallen within
+10%?

NO

Correct the power supply voltages.

| YES

Replace the inverter PC board assy
[A4P (1@) or A5P (39)].
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Troubleshooting by Indication on the Remote Controller

3.52 "PU" Indoor Unit: Faulty Combination of PCB

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 11

All indoor units

This malfunction is detected according to communications with the inverter.

Make judgment according to communication data on whether or not the type of the inverter PCB
is correct.

B Mismatching of type of PCB.

&Caution: Be sure to turn off the power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

Replace the inverter PC board assy [A4P (1) or A5P (39)].

Troubleshooting
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Troubleshooting by Indication on the Remote Controller ESIE09-08C

3.53 “UD" Low Pressure Drop Due to Refrigerant Shortage or
Electronic Expansion Valve Failure

Remote Control I

Display

Applicable ER*Q 011~016*

Models

Method of Short of gas malfunction is detected by discharge pipe temperature thermistor and low pressure
Malfunction saturation temperature.

Detection

Malfunction Microcomputer judge and detect if the system is short of refrigerant.
Decision % Malfunction is not decided while the unit operation is continued.
Conditions

Supposed Out of gas or refrigerant system clogging (incorrect piping)
Causes Defect of pressure sensor

Defect of outdoor unit PC board (A1P)
Defect of thermistor R3T
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Troubleshooting

£

R
I

" Caution

Cooling

The suction

pipel temp. minus YES

. Be sure to turn off power switch before connect or disconnect
connector, or parts damage may be occured.

pressure is 0.25
MPa or less.

Out of gas, closing of stop valve
or refrigerant system is clogged.
Requires check of refrigerant
system.

The
voltage of
X18A pins (2) and
(3) on main outdoor unit
PC board (A1P) is 1.0 VDC or
less. (Low pressure sensor,
output voltage) *2

YES
Replace main outdoor unit PC
board (A1P).

Replace low pressure sensor.

low pressure saturation temp,
is 20 °C or higher.

Resistance is
normal when
measured with the

thermistor (R3T) for suction NO

Out of gas or refrigerant system
is clogged. Requires check of
refrigerant system.

pipe1 disconnected from
the outdoor unit PC
board. *1

Is

the low pressure NO

Replace the thermistor. (R3T)

sensor correct?

Replace the low pressure
sensor.

*2: Voltage measurement point

Replace the outdoor unit PC
board (A1P).
(v2819)

Outside unit PC board A1P
+5V

C|> X18A
4 Red <]
(2}
C
&
GND 3 Black °
all e t _ g
Microcomputer 2 —1White g
A/D input %
2
S
-

T
*2 Measure voltage here. (V2809)

*1: Refer to “Thermistor Resistance / Temperature Characteristics” table on P239.
*2: Refer to “Pressure Sensor, Pressure / Voltage Characteristics” table on P242.
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3.54 “Uc” Power Supply Insufficient or Instantaneous Failure

11
Remote Control I

Display

Applicable ER*Q 011~016*

Models

Method of Detection of voltage of main circuit capacitor built in the inverter and power supply voltage.
Malfunction

Detection

Malfunction When the abnormal voltage of main circuit capacitor built in the inverter and abnormal power
Decision supply voltage are detected.

Conditions

Supposed B Power supply insufficient

Causes B [Instantaneous power failure

m Defect of outdoor inverter PC board (A2P)
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Troubleshooting

Al

Have the
power supply
voltages between L1 and L2,

L2 and L3, and L1 and L3 fallen within NO

the range of 380 to 415V+10% (50 Hz) and
between L and N within the range
of 220 to 240V+10%
(50 Hz)?

YES

Check the inverter power
transistor. *1

Is the power YES

transistor faulty?

NO

*
istance above standard ~NO

value?

s the res|

YES

When the compressor is running,
measure the voltage between + and -
of electrolytic capacitor (C+, C-).

Is the

measured voltage 220 YES

VDC or more?

S Be sure to turn off power switch before connect or disconnect
- Caution connector, or parts damage may be occured.

Correct the power supply
voltages.

If L2 or Phase N is open, replace
the switch box.

Replace the inverter PC board

assy (A2P).

* Check for the PC board
conditions.
In case of significant failure,
the PC board may have got
faulty due to faulty
compressor. Consequently,
even if the PC board is
replaced, it may get faulty
again. To avoid that, recheck
the compressor for grounding
and for any broken wires.
Furthermore, even after
replacing the PC board, carry
out inspections on the
compressor.

Replace the fan motor

Monitor the voltage
(Instantaneous voltage drop)

Replace the inverter PC board
(A2P).

(S2605)
*1: Inverter's Power Transistors Check : Refer to information on P.243~245.
[ AN Re] : Refer to information on P.211.
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3.55 “UZ" Power Supply Insufficient or Instantaneous Failure

11
Remote Control I

Display Subcode 20: high/low voltage problem
Subcode 21: converter problem
Applicable All indoor units
Models
Method of Detection of voltage of main circuit capacitor built in the inverter and power supply voltage.
Malfunction
Detection
Malfunction When the abnormal voltage of main circuit capacitor built in the inverter and abnormal power
Decision supply voltage are detected.
Conditions
Supposed Power supply insufficient
Causes Instantaneous power failure

Defect of indoor inverter PC board [A4P (1Q) or A5P (39)]
Converting problem

/\ Warning: CAPACITOR SHOCK HAZARD. The capacitors (top surfaces) can hold up to
220V. Use correct precautions when servicing.
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Troubleshooting

o K
£ !\‘- Caution

Have the
power supply
voltages between L1 and L2,

L2 :and L3, and L1 and L3 fallen within NO

Be sure to turn off power switch before connect or disconnect
connector, or parts damage may be occured.

the range of 380 to 415V+10% (50 Hz) and
between L and N within the range
of 220 to 240V+10%
(50 Hz)?

YES

Check the inverter power
transistor. *1

Is the power YES

Correct the power supply
voltages.

If L2 or Phase N is open,
replace the switch box.

transistor faulty?

NO

Is the resistance above NO

Replace the inverter PC board

assy [A4P (19) or A5P (3Q)].

3t Check for the PC board
conditions.
In case of significant failure,
the PC board may have got
faulty due to faulty compressor.
Consequently, even if the PC
board is replaced, it may get
faulty again. To avoid that,
recheck the compressor for
grounding and for any broken
wires. Furthermore, even after
replacing the PC board, carry
out inspections on the
compressor.

Replace the fan motor

standard value?

YES

When the compressor is running,
measure the voltage between + and -
of electrolytic capacitor (C+, C-).

Is the

measured voltage 220 ~_YES

Monitor the voltage

VDC or more?

(Instantaneous voltage drop)

Replace the inverter PC board
[A4P (1g) or A5P (30)].

*1: Inverter's Power Transistors Check : Refer to information on P.243~245.
[ AN Re] : Refer to information on P.211.
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3.56 "U4" Malfunction of Transmission between Indoor Unit
and Outdoor Unit

Remote Control
Display

subcode 0

Applicable All indoor unit models
Models ER*Q 011~016*
Method of Microcomputer checks if transmission between indoor and outdoor unit is normal.
Malfunction
Detection
Malfunction When transmission is not carried out normally for a certain amount of time
Decision
Conditions
Supposed B Indoor to outdoor transmission wiring F1, F2 disconnection, short circuit or wrong wiring
Causes B Outdoor unit power supply is OFF
® Defect of outdoor unit PC board
m Defect of indoor unit PC board (A1P)
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Troubleshooting

£

R
I

" Caution

Has
the indoor
or outdoor unit
PC board been
replaced, or has the indoor -

YES

. Be sure to turn off power switch before connect or disconnect
connector, or parts damage may be occured.

outdoor unit transmission
wiring been
modified?

Indoor unit
remote controller
displays “U4”

Reset the power supply.

Outdoor unit
PC board microcomputer
monitor (HAP) blinks.

NO

Has

NO

Operation
ready lamp (H2P) is
blinking.

NO

either the fuse
F4U on the outdoor YES
unit PC board (A1P) or the ™~ =S| Check for the fan motor
fuse F1U on the inverter
PC board (A2P)
blown out?

Push and hold the RESET
button on the master outdoor
unit PC Board for 5 seconds.
* The unit will not operate

for up to 12 minutes.

outdoor unit YES
transmission wiring

normal?

Replace the indoor unit PC
board (A1P).

Fix the indoor/outdoor unit
transmission wiring.

any broken wires in
the connectors of the inverter
PC board (A1P) and the
control PC board

Repair the broken wires, and
then restart operation.

The
voltage between
terminals L3 and N of the
outdoor unit PC board ig
220~240 V.

Supply 220~240 V.

he fuse F3U on
the outdoor unit's PC board is
burnt.

YES
Replace the fuse.

Check No. 3 K

connector.

“Is
resistance
between pins in excess of
udgment criteria?

NO Replace the fuse F4U and
the inverter PC board (A2P).
Replace the fan motor.

Replace the inverter PC
board .
Replace the fuse F4U.

amp does no YES

Replace outdoor unit PC
board (A1P).

go off for 12 minutes or

outdoor unit NO

Push and hold the RESET
button on the outdoor unit PC
board for 5 seconds.

transmission wiring
normal?

Fix the indoor/outdoor unit
transmission wiring.

Replace the outdoor unit PC
board (A1P).

(V3187)

* [N\l le] : Refer to information on P211.
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” ”

3.57 "UH

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Malfunction of Transmission Indoor Unit

Subcode 4

All indoor unit models

Microcomputer checks QA communication of indoor unit.

When transmission is not carried out normally for a certain amount of time

B Wrong wiring between indoor unit PC boards. [A4P (1) or A5P (39)] and A1P

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Is the wiring
"1-2-3" communication
and upwiring)
normal?

NO

Correct the wiring

YES

Replace indoor unit PC
board
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3.58 "US" Malfunction of Transmission between Remote
Control and Indoor Unit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

! 2V Subcode 0

All indoor unit models

In case of controlling with 2-remote control, check the system using microcomputer is signal
transmission between indoor unit and remote (correct if faulty) control (main and sub) is normal.

Normal transmission does not continue for specified period.

Malfunction of indoor unit remote control transmission

Connection of two main remote controls (when using 2 remote controls)
Defect of indoor unit PC board (A1P)

Defect of remote control PC board

Malfunction of transmission caused by noise

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

SS1 of both
remote controls is set to
"MAIN."

Using 2-remote YES

controls control. Set one remote control to
"SUB"; turn the power supply

off once and then back on.

Operation
returns to normal
when the power is turned

Replace indoor unit PC
off momentarily.

board (A1P).

There is possibility of
malfunction caused by noise.
Check the surrounding area
and turn on again.

Multi-core
cables used for the YES
indoor unit remote control
transmission wiring.

Switch to double-core
independent cable.
replacement

Defect of remote control PC

board or indoor unit PC board (A1P).
Replace which ever is

defective.

(V2823)

[ AN Re] : Refer to information on P211.
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3.59 "U" Indoor Unit: Malfunction of Transmission Outdoor

Unit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 2

ER*Q 011~016*

Microcomputer checks the transmission of outdoor unit.

When transmission is not carried out normally for a certain amount of time

adaptor for outdoor unit
Improper cool/heat selection

Improper connection of transmission wiring between outdoor unit and external control

Improper cool/heat unified address (outdoor unit, external control adaptor for outdoor unit)
Defect of outdoor unit PC board (A1P)
Defect of external control adaptor for outdoor unit

-y

i Be sure to turn off power switch before connect or disconnect

YES

CH
SELECT is set to “IND”.

Cool/heat selection is NO

unified.

YES

C/H SELECT is set to YES

“SLAVE”,
NO

Fi ! " Caution connector, or parts damage may be occured.

Replace the outdoor unit PC
Board (A1P).
Set C/H SELECT to “IND”. ()

Set C/H SELECT to “IND”. ()

Set C/H SELECT to “IND”. (+)

Replace the outdoor unit PC
board (A1P).

() To select “IND”, press the BS2 button (set) till H3P led is on. Then press BS3 button (return) to confirm.

(v2824)
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3.60 "UE" Malfunction of Transmission between Main and Sub

Remote Controls

Remote Control

Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

All indoor unit models

In case of controlling with 2-remote control, check the system using microcomputer if signal
transmission between indoor unit and remote control (main and sub) is normal.

Normal transmission does not continue for specified period.

B Malfunction of transmission between main and sub remote control
B Connection between sub remote controls
B Defect of remote control PC board

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

SS1 of remote
control PC boards is set to
"MAIN."

Using
2-remote controls control. Set SS1 to "MAIN": the
power supply off once and

then back on.

SS1 of both
remote controls is set to
"SUB."

Turn the power off and then
back on. If a malfunction
occurs, replace the remote

controller
YES

Set one remote control to

"MAIN"; the power supply off

once and then back on.
(v2825)
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”

3.61

Indoor Unit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

UA° Communication Error between Outdoor Unit and

subcode 13
subcode 39

All indoor unit models
All outdoor unit models

Excess of connected indoor units

Defect of outdoor unit PC board (A1P)

Mismatching of the type of indoor and outdoor unit.

Setting of outdoor PC board was not conducted after replacing to spare parts PC board.

;-’i"-\‘ Be sure to turn off power switch before connect or disconnect
£ = % Caution connector, or parts damage may be occured.

Is the
outdoor PC board

YES

replaced to spare parts
PC board?

Push and hold the RESET
button on the outdoor unit
PC board for 5 seconds.

Does a

NO

malfunction
occur?

Does the type

NO

of indoor and outdoor unit
match?

The outdoor PC board replaced is
wrong, check PC board type.

Normal

Matches the type of indoor and
outdoor unit.

Replace outdoor unit PC board
(A1P).

(V3169)
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3.62 "UF" System is not Set yet

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ﬂ Note:

n-
|
n- o

\I- subcode 6: QA wiring problem.
|
|

I~ subcode 10: Transmission problem with outdoor unit.

All models of indoor units
All models of outdoor units

The malfunction is determined as soon as the abnormality aforementioned is detected through
checking the system for any erroneous connection of unit.

B Improper connection of transmission wiring between indoor-outdoor unit
H QA wiring problem
® Defect of indoor unit PC board

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

Fi ! * Caution connector, or parts damage may be occured.

Are
indoor - outdoor

transmission wiring NO After fixing incorrect wiring,

and QA wiring push and hold the RESET
normal? button on the master outdoor

unit PC board for 5 seconds.
YES «The unit will not run for up to
12 minutes.

Replace indoor unit PC board.
(v2830)

Wiring check operation may not be successful if carried out after the outdoor unit has been off
for more than 12 hours.
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3.63 "UH" Malfunction of System, Refrigerant System Address
Undefined

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

subcode 0

All indoor unit models
All outdoor unit models

B Improper connection of transmission wiring between outdoor unit and outdoor unit outside
control adapter

m Defect of indoor unit PC board (A1P)

m Defect of outdoor unit PC board (A1P)

Troubleshooting

;'ﬂ‘ Be sure to turn off power switch before connect or disconnect

.-ﬁ- Caution connector, or parts damage may be occured.

Is
electricity
being introduce for
the first time after
installation or after an indoor
or outdoor unit PC
board has been
replaced?

even after 12 minutes
elapses from the time when
electricity is introduced

Is
indoor -
outdoor NO

transmission wiring
normal?

YES

Does a

"UH" malfunction NO

occur without
subcode “0”?

Normal

Fix incorrect wiring,

push and hold the RESET

button on the master outdoor

unit PC board for 5 seconds.

* The unit will not run for up to
12 minutes.

Replace indoor unit PC board (A1P).

Replace outdoor unit PC

board (A1P). (v2831)
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[CHECK 1] Check for causes of rise in high pressure
Referring to the Fault Tree Analysis (FTA) shown below, probe the faulty points.

Local
pressure
rise

Rise in high
pressure

Faulty high
pressure
control

[In heating]

expansion valve excessively
throttled:
(See*1.)

High suction
air

— temperature
of the
condenser

[In heating]

Degradation
in condensing
capaci

Excessive refrigerant charging
Improper model selection

High pipe
resistance

Faulty indoor

unit electronic

expansion valve
If the indoor unit electronic Faulty

Stop valve closed

Bent or crashed pipe |

Clogging of foreign
particles

Faulty valve coil
Faulty valve body

Faulty high pressure sensor

Faulty indoor unit

control

| High suction air
temperature of

liquid pipe thermistor

Faulty control PCB

Short circuit

High ambient temperature |

indoor unit
—|—‘ Faulty suction air thermistor of indoor unit |

—| High suction air temperature of outdoor unit |

—| Faulty outdoor temperature thermistor of outdoor unit |

Decreased
fan airflow
rate

[In heating]

Dirty condenser
Mixing of non-condensable gas

«—Check to be sure the stop valve is open.

«—Conduct visual checks for pipe conditions.

«Is there any temperature difference caused before
and after the filter or branch pipe.

«—Are the coil resistance and insulation
normal?

«—Are the electrical characteristics normal?

«In the connector properly connected?
Are the thermistor resistance characteristics normal?

«—Is the pressure value checked with the Service Checker
corresponding to the measurement of the pressure
sensor?

«Is the suction air temperature not more than 27°C?

«—Is the indoor temperature not more than 27°C?

«Is the connector properly connected?
Are the thermistor resistance characteristics normal?

«Is the outdoor temperature not more than 16°CWB?

«—Is the connector properly connected?
Are the thermistor resistance characteristics normal?

«—Is the heat exchanger clogged? (In cooling)

«Is air or else mixed in the refrigerant system?

Faulty fan «Can the fan motor be rotated with hands?
Decreased motor Are the motor coil resistance and insulation
fan normal?
output Faulty control
PC board «If a spare PC board is mounted, is the
(Including capacity setting properly made?
capacity setting)
High air «Is the air filter clogged?
passage
resistance

Obstacle

«—Is there any obstacle in the air passage?

—Refer to P.173.
«Is the indoor unit too small compared to

the large-sized outdoor unit?

*1: In heating, the indoor unit electronic expansion valve is used for “subcooled degree control”.
(For details, refer to “Electronic Expansion Valve Control” on P.72.)

C: SDK04009
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[CHECK 2] Check for causes of drop in low pressure
Referring to the Fault Tree Analysis (FTA) shown below, probe the faulty points.

Abnormally low
low-pressure

(Low evaporating
t

[Heating]
(See *1.)

Faulty electronic
- expansion valve
control

[In heating]

electronic
expansion valve
excessively
throttled:

(See *2.)

If the outdoor unit

Faulty outdoor
unit electronic
expansion valve

Faulty
control

Low suction air
temperature of
the evaporator

Faulty valve coil

Faulty valve body

Faulty low pressure sensor |

Faulty suction pipe thermistor |

Faulty control PCB |

High pipe
resistance

Less
L__|circulation
quantity of
refrigerant

Inadequate refrigerant quantity |

Moisture choke

Dlrty

Low suction air temperature of outdoor unit |
Faulty outdoor temperature thermistor of outdoor unit |
[In heating]

—Refer to P.189.

«Avre the coil resistance and insulation normal?

«—Are the electrical characteristics normal?

«—Check for the thermistor resistance and
connection.

«Is the outdoor temperature not less than -15°C

«Is the connector properly connected?
Are the thermistor resistance characteristics normal?

«—Does the piping length fall in the permissible range?
«—Conduct visual checks for pipe conditions.

«Is there any temperature difference caused before and
after the filter or branch pipe?

—1Check to be sure the stop valve is open.

| «—Eliminate moisture by vacuum operation.

«Is the heat exchanger clogged?

Faulty fan motor

«—Can the fan motor be rotated with hands?

Faulty control PC board
(Including capacity setting)

«If a spare PC board is mounted, is the capacity
setting properly made?

eva orator
Degradation in
— condensing
capacity Decreased
fan output
Decreased P
fan airflow
rate High air
passage Dirty filter
resistance

Obstacle

«Is the air filter clogged?

«Is there any obstacle in the air passage?

*1: The “low pressure protection control” includes low pressure protection control and hot gas bypass control. For details, refer to P.61.
*2: In heating, the outdoor unit electronic expansion valve (EV1) is used for “superheated degree control of outdoor unit heat exchanger”.

Are the motor coil resistance and insulation normal?

(For details, refer to P.51.)

C: SDK04009
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[CHECK 3] Check for Fan Motor Connector
(1) Turn the power supply off.
(2) With the fan motor connector on motor side disconnected, measure the resistance between
each pin, then make sure that the resistance is more than the value mentioned in the
following table.

—
1 White O =+
Measurement point Judgment
20range | O 1-4 1MQ or more
2-4 100k or more
3Brown | O ::I 3-4 100Q or more
GND 4 Biue O 4-7 100kQ or more
~F—
5 O
6 O
7 Red O |-
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1. Specifications
1.1 ESP Curves

EKHBRD 011/014/016 AA/AB1AC (U1/Y1)

106 1;Rw““_ et e n e = i e e e e e
o i e W g
: e P
a0 ; e, [
LI TR o
i T 1kW
o e
' R
1 N L
60 | TEal
o T Tmen i 14kW
oo T :
| Sl i
0 ™ ! :
o 5 o 16KW |
an e S
a0 |
10 i
: :
o —
1 77 a2t 2F 0 2F 0 T 28 oW 3 3L a3y 8% 41 43 45 47
3TW59859-6
Legend
— — - | Unit ESP without 3-way valve
Unit ESP including 3-way valve
- Max. ESP if AT = 10°C
Max. ESP if AT = 5°C
ESP [kPa] | External static pressure (kPa)
Flow [I/min] | Flow (I/min)
Remark
The ESP curves graph is valid at maximum pump rpm (rotations per minute). The pump of the indoor module is
inverter controlled and will adjust its rpm as to control a fixed AT between return leaving water temperature.
Warning

Selecting a flow outside the curve can cause damage to or malfunction of the unit. See also minimum and
maximum allowed water flowrange.
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EKHBRD 011/014/016 AD/AE (U1/Y1)

100 I11kW T S i o I
B0 wmmm— W yekw |
ED —_— T — S —— 11KW I
| - H
Tl —— - --"'_.'\-..,___-_' - | —_ S
an ———— - [T — 14kW.
| T
20 TR 6kW
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15 17 15 21 2y o2y FDOM 3% 35 37038 41 43 45 47
3D097345
Legend
— — - | Unit ESP without 3-way valve
Unit ESP including 3-way valve
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ESIE09-08C

Piping Diagrams

Legend

Partnumber Description

R3T Liquid thermistor R-410A

R4T Returning water thermistor

R5T Leaving water thermistor

R6T Discharge thermistor

R7T Liquid thermistor R-134a

S1PH High pressure switch

B1PL Low pressure sensor

B1PH High pressure sensor

K1E Electronic expansion valve R-410A
K2E Electronic expansion valve R-134a
E1HC Crankcase heater

Y1R Four way valve

K28 2 way valve

K18 3 way valve

Q2L Thermistor protector waterpiping
M1C Compressor

M1P DC invertor pump
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Piping Diagrams
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ESIE09-08C

Piping Diagrams

Legend

Part number Major Function
R3T Subcool calculation.
R4T Used to control and protect the water system.
R5T Used to control and protect the water system.
R6T Used to detect discharge pipe temperature, make the temperature protection control of
compressor, and others.
R7T Subcool calculation.
S1PH In order to prevent the increase of high pressure when a malfunction occurs, this switch is
activated at high pressure of 3.8 MPa or more to stop the compressor operation.
B1PL Used to detect low pressure.
B1PH Used to detect high pressure.
K1E Used to regulate the refrigerant flow of R-410A.
K2E Used to regulate the refrigerant flow of R-134a.
Y1R Used to switch the operation mode between heating and defrost. Not activated during
heating (opposite concerning outdoor unit).
K18 Used to switch over between space heating and domestic hot water.
Q2L Used to protect the water system against high temperatures.
MiC Inverter compressor is operated on frequencies between 40 Hz and 210 Hz by using the
inverter. Max. of 30 steps.
M1P Used to regulate water flow to achieve a constant AT.
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ESIE09-08C Wiring Diagrams
Legend

A1P Printed circuit board (main) Q1DI Field earth leakage breaker (300 mA)
A2P Printed circuit board (service) R1 Resistor

A3P Printed circuit board (noise filter) R2 Resistor

BS1~BS5 Push button switch (mode, set, return, test, | R1T Thermistor (air)

reset)

C1~-C4 Capacitor R2T Thermistor (discharge)

DSH1 Dip switch R3T Thermistor (suction 1)

E1HC Crankcase heater R4T Thermistor (heat exchanger)

E7H Bottom plate heater R5T Thermistor (suction 2)

F1U, F4U Fuse (T 6.3A /250V) R6T Thermistor (subcooling h. ex)

FeU Fuse (T 5.0A / 250V) R7T Thermistor (liquid pipe 1)

F7U, F8U Fuse (F 1.0A / 250V) R8T Thermistor (liquid pipe 2)

FINTH Thermistor (fin) S1NPH Pressure sensor (high)

H1P~H8P Light emit. diode (serv. monitor-orange) S1NPL Pressure sensor (low)

matfunetan detoction — ightup 0 |STPP Pressure switch (high)

HAP Light emitting diode ViR Power module

(A1P) (service monitor green) V2R, V3R Diode module

K1M Magnetic contactor (M1C) VAT IGBT

K1R Magnetic relay (Y1S) X1M Terminal strip (power supply)

K2R Magnetic relay (Y2S) X2M Terminal strip (control)

K3R Magnetic relay (Y3S) X1M Terminal strip (C/H selector) (A4P)
K4R Magnetic relay (E1HC) Y1E Electronic expansion valve (main)
K5R Magnetic relay Y3E Electronic expansion valve (subcool)
L1R Reactor Y1S Solenoid valve (4 way valve)

M1C Motor (compressor) Y2S Solenoid valve (hot gas)

M1F Motor (fan) (upper) Y3S Solenoid valve (U/L circuit)

M2F Motor (fan) (lower) Z1C~Z8C Noise filter (ferrity core)

PS Switching power supply Z1F~ZAF Noise filter

Notes

—_

2 L:live, N: neutral

m Field wiring

This wiring diagram only applies to the outdoor unit

COMPONENT ——
LOCATION  L1R

X37A ;'—_l_

3 o Terminal strip 5 Connector A2P
-~ Connection 5 Protective earth (screw) [aap C* AP
=->-  Relay connector A Noiseless earth HAPﬂ E -
- Terminal A1P Z'
4 Refer to the “Wiring diagram sticker” (on back of front plate) (BACK) rin (FRONT)
on how to use BS1~BS5 and DS1, DS2 switch i xam]

5 Do not operate the unit by short-circuiting protection device

S1PH

6 Colors: BLU = Blue, BRN = Brown, GRN = Green, RED =

Red, WHT = White, YLW = Yellow, ORG = Orange

7 Refer to the installation manual, for connection wiring to
indoor - outdoor transmission F1-F2

Appendix

223



ESIE09-08C

iagrams

D

iring

w

ERRQ + ERSQ 011/014/016 Y1

velx ik veIX

| -lveeX 4
Il

21 de] aiteds
LI LI __
o} P S T S N e oh
Il 15l g Il de Tl

¢ TEAS TIN0 >>m__>>>omm<4” INO
P . e panix
_o:>_ mE_
LI - dzv
S TE div
G | ] e ) IR
" ............ G _ _ w_>_...._u_m_>_ _ _ w_>_...._“=_>_ ' xm _o:>_ = i
az3y) |(LHm) ELERN dev ) _J _ >> > n [ N
TR T2 T ~, X089 0dINOD 13 40 V13 GVILGX B V9LGX o
N | Tzi foY¥4 x._m_ HACS M
xod .... . - N N N N NOILISOd TYNINY3 L]
oo — | 2 V905X ___ ¥OSSIMdNOD)
- | |
— 13 TEEE R VLIX R TR lveoix
X0g "0dIN0D 13 =
de~db1 OV J2N N no4
40 LNOAV ——
HLS o | _ €0
>d ¢ ..<me HeA =
e -
dVH¥: ST
.t bh_._ - iy —
NN hs:v_
<Nm.=<mm.__qm_<§._ dzv
YHOLX ) V60X g {LHM [a3d
. o T3 v8oLX  r=ifl=7%s n.Hﬂn.H<m9x_ T
1
- m..m.,.,.r
Y18 IHM re— ovz
LA TETvieX ,_ = +d3d
e gk SCETACCTHL R [ )oy 07
S ; ibvi el _

gintgretr gzt ey

e

Z=N 2=N

omNﬁ JUFN i
19 M9 IHM Ty dC

5
G ot Lg.j' T

h 21 [BUTd Iou  1ow [vu lew Lo Iy s | ] e —
Aand=— _ _ TR V8X V6X ¢ VOX oo, o VINYYLETNYLZ TV LL NS
V2LX 440 111 SEA; StA  [SIA VX _— . -
— NO bua =| |== ned Ny NOILISOd TYNINYAL
Isa | —
n_n_Zrﬂ - v8LX 1 AlE T T = B 7] . aovad
o —_—
Gsd vsd €59 zs4 1sd Mx .im <me <W~x | 12Z. |
I TTRTRRAT BT RN B ¥ | omz =<
. . R ww
ILH, dSH deH dLH _ _ — _nza]lnt4 mm m.%mm
d8H dSH v deH aoH o4 r- -1l
A W LIVIBX 137 3 YN wvelevel (v |, B mmmm
Nao| [NuD _ NERCEEY <ER] 2 .
» EE ) = ¥ — 1010,
w_onoﬂ“ i ne4 i MIANYD | _ E
Ty - 3 2N eTelnx Pa A A e
- ' - = -
Hdg ¥OOANI =Rl Eﬂ:—uu NS
i | | frrram s s e AlddNS HAMOd

V9LH1HdEX3 NOILdO
H0O Ddd3 J04 AINO

Appendix

224



ESIE09-08C Wiring Diagrams
Legend
A1P Printed circuit board M1C Motor (compressor)
A2P Printed circuit board (inv.) M1F Motor (upper fan)
A3P Printed circuit board (noise filter) M2F Motor (lower fan)
BS1~BS5 Push button switch PS Power supply

mode, set, return, test, reset R1. R2 Resistor
C1-C3 Capacitor R1T Thermistor (air)
DSt Dip switch R2T Thermistor (M1C discharge)
E1HC Crankcase heater R3T Thermistor (suction 1)
F1U Fuse (A 31.5A / 500V) R4T Thermistor (subcool)
F2U Fuse (A 31.5A /500V) R5T Thermistor (suction 2)
F3U Fuse (T 6.3A / 250V) R6T Thermistor (coil)
F4U Fuse (T 6.3A / 250V) R7T Thermistor (liquid 1)
F5U Fuse (T 6.3A / 250V) R8T Thermistor (liquid 2)
FeU Fuse (T 5A / 250V) ROT Thermistor (power module)
F7U Fuse (F 1.0A / 250V) S1NPH Pressure sensor (high)
F8U Fuse (F 1.0A / 250V) S1NPL Pressure sensor (low)
E7H Bottom plate heater S1PH Pressure switch (high)
HAP (A1P) Pilot lamp (service monitor-green) V1R, V2R Power module
HAP (A2P) Pilot lamp (service monitor-green) V3R Diode module
H1P~8P(A1P) Pilot lamp (service monitor-orange) X1M Terminal strip

e oo™ [vam Terminal icp (corro)
K1M, K2M Magnetic contactor Y1E Expansion valve (main)
K1R (A1P) Magnetic relay (Y1S) Y3E Expansion valve (subcool)
K2R (A1P) Magnetic relay (Y2S) Y1S 4 way valve
K3R (A1P) Magnetic relay (Y3S) Y2S Solenoid valve (hot gas)
K4R (A1P) Magnetic relay (E1HC) Y3S Solenoid valve (U/L circuit)
K5R (A2P) Magnetic relay Z1C~7C Noise filter
L1R~3R Reactor Z1F~3F Noise filter
L4R Reactor (for outdoor fan motor) Q1DI Field earth leakage breaker (300mA)
Notes

1 This wiring diagram is applied only to the outdoor unit

Movable connector

Noiseless earth

2 m Field wiring
3 . Terminal strip
e Fixed connector T Terminal
o Protective earth (screw)
4 When using the option adaptor, refer to the installation manual
5  Referto “operation caution label” (on back of front plate) how to use BS1~BS5 and DS1 switch
6 When operating, don'’t short circuit for protection device (S1PH)
7 Colors: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White
8  When using the central control system, connect outdoor-outdoor transmition to F1, F2
9

[T Option
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Wiring Diagrams ESIE09-08C

3.2 Field Wiring Connection Diagram

ERRQ + ERSQ 011/014/016 A(V1)/(Y1) in combination with EKHBRD*
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ESIE09-08C Wiring Diagrams

EKHBRD 011/014/016 AB/AC/AD/AE V1
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Wiring Diagrams

Legend

Part number

Description

B1PH High pressure sensor
B1PL Low pressure sensor
BS1 - BS4 (A9P) Push button

C1 Capacitor

C2-C3 Filter capacitor

C1-C3 (A4P) PCB capacitor

DS1 (A*P) Dipswitch

E7H Bottom plate heater (only in combination with ERRQ* outdoor unit or
ERSQ* outdoor unit with option EKBPHTH16A)

E1HC Crankcase heater

F1U (A1P, A3P) Fuse (T, 3.15A, 250V)

F1U (A6P) Fuse (T, 6.3A, 250V)

F1U - F2U (A7P) Fuse (5A, 250V)

F3U - F4U Fuse (T, 6.3A, 250V)

H1P - H7P (A9P) PCB LED

HAP (A*P) PCB LED

IPMA1 Integrated power module

K1A Interface relay

K1E Electronic expansion valve

K2E Electronic expansion valve

K*R (A*P) PCB relay

K1S 3-way valve

K2S 2-way valve

M1C Compressor

M1F - M2F Switchbox cooling fan

M1P DC inverter pump

PC (A11P) Power circuit

PHCA Optocoupler input circuit

PS (A*P) Switching power supply

Q1DI - Q2DI Earth leakage protector

Q2L Thermal protector water piping

R1 - R2 (A4P) Resistance

R1L Reactor

RC (A*P) Receiver circuit

S1PH High pressure switch

S18 Benefit kWh rate power supply contact

S3S Mixing station input 1

S4S Mixing station input 2

SS1 (A1P) Selector switch (emergency)

SS1 (A2P) Selector switch (master slave)

SS1 (A7P) Selector switch

TC (A*P) Transmitter circuit

T1R - T2R (A*P)

Diode bridge

T3R

Power module

V1C -v8C Ferrite core noise filter
X1M - X3M Terminal strip
X*M (A*P) Terminal strip on PCB
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X1Y- X4Y Connector

Y1R 4 way valve

Z1F - Z5F (A*P) Noise filter

*: included in option kit
#: field supplied

Part number Description

A1P Main PCB

A2P User interface PCB

A3P Control PCB

A4P Inverter PCB

A5P QA PCB

A6P Filter PCB

A7P Digital /0 PCB

A8P Demand PCB

A9P Service PCB

A10P Thermostat PCB

A11P Receiver PCB

R1H (EKRTR) Humidity sensor

R1T (EKRTW/R) Ambient sensor

R2T (EKHTS¥) Domestic hot water tank thermistor
R2T (EKRTETS) External sensor (floor or ambient)
R3T Liquid thermistor R-410A
R4T Returning water thermistor
R5T Leaving water thermistor
R6T Discharge thermistor

R7T Liquid thermistor R-134a
R8T Fin thermistor

*: included in option kit
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Wiring Diagrams

Legend

Part number

Description

B1PH

High pressure sensor

B1PL

Low pressure sensor

BS1 - BS4 (A4P)

Push button

C1-C2

Filter capacitor

C1-C2 (A5P) PCB capacitor

DS1 (A*P) Dipswitch

E7H Bottom plate heater (only in combination with ERRQ* outdoor unit or
ERSQ* outdoor unit with option EKBPHTH16A)

E1HC Crankcase heater

F1-F2 Inline fuse

F1U (A1P, A3P)

Fuse (T, 3.15A, 250V)

F1U - F2U (A4P)

Fuse (31.5A, 500V)

F3U - F6U (A4P)

Fuse (6.3A, 250V)

F1U - F2U (A7P)

Fuse (5A, 250V)

H1P - H7P (A4P) PCB LED

HAP (A*P) PCB LED

K1A Interface relay

K1E Electronic expansion valve
K2E Electronic expansion valve
K1M - K2M PCB contactor

K*R (A*P) PCB relay

K1S 3-way valve (optional)

K2S 2-way valve

M1C Compressor

M1F - M2F Switchbox cooling fan

M1P DC inverter pump

PC (A11P) Power circuit

PHCA Optocoupler input circuit

PS (A*P) Switching power supply
Q1DI - Q2DI Earth leakage protector
Q2L Thermal protector water piping
R1 (A5P) Resistance

R1L - R3L Reactor

RC (A*P) Receiver circuit

S1PH High pressure switch

S18 Benefit kWh rate power supply contact
S3S Mixing station input 1

S48 Mixing station input 2

SS1 (A1P) Selector switch (emergency)
SS1 (A2P) Selector switch (master slave)
SS1 (A7P) Selector switch

TC (A*P) Transmitter circuit

T1R -T2R (A*P) Diode bridge

V1C - Vi12C Ferrite core noise filter

X1M - X3M Terminal strip

X*M (A*P) PCB terminal strip

Appendix

237



Wiring Diagrams

ESIE09-08C

Connector
X1Y- X4Y
Y1R 4 way valve
Z1F - Z5F (A*P) Noise filter
: included in option kit
#: field supplied
Part number Description
A1P Main PCB
A2P User interface PCB
A3P Control PCB
A4P Inverter control PCB
A5P Inverter PCB
A6P Filter PCB
A7P Digital /0 PCB (optional)
A8P Demand PCB (optional)
A10P Thermostat PCB (optional)
A11P Receiver PCB (optional)

R1H (EKRTR)

Humidity sensor (optional)

R1T (EKRTW/R)

Ambient sensor (optional)

Domestic hot water tank thermistor (optional)

(
R2T (EKHTS")
R2T (EKRTETS)

External sensor (floor or ambient) (optional)

R3T

Liquid thermistor R-410A

R4T Returning water thermistor
R5T Leaving water thermistor
R6T Discharge thermistor

R7T Liquid thermistor R-134a
R8T Fin thermistor

*: included in option kit
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Thermistor Resistance / Temperature Characteristics

4. Thermistor Resistance / Temperature

Characteristics
Indoor unit  For air suction R1T
For liquid pipe R2T
For gas pipe R3T
Outdoor unit for fin thermistor R1T Outdoor unitFor outd.oor élr R1T
For suction pipe 1 R3T
For heat exchanger R4T, R6T
For suction pipe 2 R5T
For Subcooling heat exchanger outlet R6T, R4T
For Liquid pipe R7T, R8T
(kQ)
T°C 0.0 T°C 0.0 05 T°C 0.0 05
10 - 20 197.81 | 192.08 30 16.10 15.76
-8 - -19 186.53 | 181.16 31 15.43 15.10
-6 88.0 -18 175.97 | 170.94 32 14.79 14.48
-4 79.1 17 166.07 | 161.36 33 14.18 13.88
-2 71 16 | 156.80 | 152.38 34 1359 | 13.31
0 64.1 -15 148.10 | 143.96 35 13.04 12.77
i g;:g 14 139.94 | 136.05 36 12.51 12.25
p 473 -13 132.28 | 128.63 37 12.01 11.76
8 42.9 12 125.09 | 121.66 38 11.52 11.29
10 389 -11 118.34 | 115.12 39 11.06 10.84
12 353 -10 111.99 | 108.96 40 10.63 10.41
14 321 9 106.03 | 103.18 41 10.21 10.00
16 29.2 -8 10041 | 97.73 42 9.81 9.61
18 26.6 -7 95.14 92.61 43 9.42 9.24
20 24.3 -6 90.17 87.79 a4 9.06 8.88
22 22.2 -5 85.49 83.25 45 8.71 8.54
24 20.3 -4 81.08 78.97 46 8.37 8.21
gg ]g:g -3 7693 | 74.94 47 8.05 7.90
2 73.01 71.14 48 7.75 7.60
gg ]i:g 4 69.32 | 67.56 49 7.46 7.31
2 137 0 65.84 64.17 50 718 7.04
36 120 1 62.54 60.96 51 6.91 6.78
38 111 2 59.43 57.94 52 6.65 6.53
20 103 3 56.49 55.08 53 6.41 6.53
42 9.5 4 53.71 52.38 54 6.65 6.53
44 8.8 5 51.09 49.83 55 6.41 6.53
46 8.2 6 48.61 47.42 56 6.18 6.06
48 7.6 7 46.26 45.14 57 5.95 5.84
50 7.0 8 44.05 42.98 58 5.74 5.43
52 6.7 9 41.95 40.94 59 5.14 5.05
5‘; 6.0 10 39.06 | 39.01 60 4.96 487
28 gg 11 38.08 37.18 61 479 4.70
12 36.30 35.45 62 4.62 4.54
gg j'zg 13 3462 | 3381 63 4.46 4.38
64 415 14 33.02 32.25 64 4.30 4.23
66 387 15 31.50 30.77 65 4.16 4.08
68 3.61 16 30.06 29.37 66 4.01 3.94
70 337 17 28.70 28.05 67 3.88 3.81
72 3.15 18 27.41 26.78 68 3.75 3.68
74 2.94 19 26.18 25.59 69 3.62 3.56
76 2.75 20 25.01 24.45 70 3.50 3.44
8 251 21 2391 | 2337 71 338 332
80 2.41 22 22.85 22.35 72 3.27 3.21
2421 gfg 23 2185 | 21.37 73 3.16 3.11
86 199 24 20.90 20.45 74 3.06 3.01
88 187 25 20.00 19.56 75 2.96 2.91
% 76 26 19.14 18.73 76 2.86 2.82
pos 165 27 18.32 17.93 77 277 272
94 155 28 17.54 17.17 78 2.68 2.64
9 1.46 29 16.80 16.45 79 2.60 255
98 1.38 30 16.10 15.76 80 251 247
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Outdoor Unit
Thermistors for
Discharge Pipe
(R2T)
(k)
T°C 0.0 0.5 T°C 0.0 0.5 T°C 0.0 0.5
0 640.44 624.65 50 72.32 70.96 100 13.35 13.15
1 609.31 594.43 51 69.64 68.34 101 12.95 12.76
2 579.96 565.78 52 67.06 65.82 102 12.57 12.38
3 552.00 538.63 53 64.60 63.41 103 12.20 12.01
4 525.63 512.97 54 62.24 61.09 104 11.84 11.66
5 500.66 488.67 55 59.97 58.87 105 11.49 11.32
6 477.01 465.65 56 57.80 56.75 106 11.15 10.99
7 454.60 443.84 57 55.72 54.70 107 10.83 10.67
8 433.37 423.17 58 53.72 52.84 108 10.52 10.36
9 413.24 403.57 59 51.98 50.96 109 10.21 10.06
10 394.16 384.98 60 49.96 49.06 110 9.92 9.78
11 376.05 367.35 61 48.19 47.33 111 9.64 9.50
12 358.88 350.62 62 46.49 45.67 112 9.36 9.23
13 342.58 334.74 63 44.86 44.07 113 9.10 8.97
14 327.10 319.66 64 43.30 42.54 114 8.84 8.71
15 312.41 305.33 65 41.79 41.06 115 8.59 8.47
16 298.45 291.73 66 40.35 39.65 116 8.35 8.23
17 285.18 278.80 67 38.96 38.29 117 8.12 8.01
18 272.58 266.51 68 37.63 36.98 118 7.89 7.78
19 260.60 254.72 69 36.34 35.72 119 7.68 7.57
20 249.00 243.61 70 35.11 34.51 120 7.47 7.36
21 238.36 233.14 71 33.92 33.35 121 7.26 7.16
22 228.05 223.08 72 32.78 32.23 122 7.06 6.97
23 218.24 213.51 73 31.69 31.15 123 6.87 6.78
24 208.90 204.39 74 30.63 30.12 124 6.69 6.59
25 200.00 195.71 75 29.61 29.12 125 6.51 6.42
26 191.53 187.44 76 28.64 28.16 126 6.33 6.25
27 183.46 179.57 77 27.69 27.24 127 6.16 6.08
28 175.77 172.06 78 26.79 26.35 128 6.00 5.92
29 168.44 164.90 79 25.91 25.49 129 5.84 5.76
30 161.45 158.08 80 25.07 24.66 130 5.69 5.61
31 154.79 151.57 81 24.26 23.87 131 5.54 5.46
32 148.43 145.37 82 23.48 23.10 132 5.39 5.32
33 142.37 139.44 83 22.73 22.36 133 5.25 5.18
34 136.59 133.79 84 22.01 21.65 134 5.12 5.05
35 131.06 128.39 85 21.31 20.97 135 4.98 4.92
36 125.79 123.24 86 20.63 20.31 136 4.86 4.79
37 120.76 118.32 87 19.98 19.67 137 4.73 4.67
38 115.95 113.62 88 19.36 19.05 138 4.61 4.55
39 111.35 109.13 89 18.75 18.46 139 4.49 4.44
40 106.96 104.84 90 18.17 17.89 140 4.38 4.32
41 102.76 100.73 91 17.61 17.34 141 4.27 4.22
42 98.75 96.81 92 17.07 16.80 142 4.16 411
43 94.92 93.06 93 16.54 16.29 143 4.06 4.01
44 91.25 89.47 94 16.04 15.79 144 3.96 3.91
45 87.74 86.04 95 15.55 15.31 145 3.86 3.81
46 84.38 82.75 96 15.08 14.85 146 3.76 3.72
47 81.16 79.61 97 14.62 14.40 147 3.67 3.62
48 78.09 76.60 98 14.18 13.97 148 3.58 3.54
49 75.14 73.71 99 13.76 13.55 149 3.49 3.45
50 72.32 70.96 100 13.35 13.15 150 3.41 3.37
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Thermistor Resistance / Temperature Characteristics

Tank Thermistor
(R2T)

NTC-curve
T°C Resistance value
-20 197.81 kQ
0 65.84 kQ
25 20 kQ
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ESIE09-08C

Pressure Sensor

5. Pressure Sensor

PH : Detected Pressure [High Side] MPa
PL : Detected Pressure [Low Side] MPa

VH : Output Voltage [High Side] Vbc
VL : Output Voltage [Low Side] Voc

PH =1.38V-0.69
PL=0.57V-0.28

PH : High pressure (MPa)

Detected Pressure

©

o

=3

o

.

B —~

0 >

Qrv(

5o
o

z S
Ke)

s

T

> >
m
o

_HH
=

i

Uhglem;

. . _ —_——— -+
T | I I I . ! I I I
o " " I I i : I I I
o . 1 1 = 1 1
- I i I I e I I
|||||| - - S Sy A - - e = ; ol
| g 1 1 % 1 o
o —
1 - ' | o |
| 2 | | = | \
| T 1 1 S 1 1
IIIIII [ -~ T T I I - o it
| | H
| | |
1 1 I
IIIIII U [ | [ [ L ¥ |
| | | =
1 I 1
1 1 I
| | 1
|||||| L ——— e ——— - o
| | |
1 1 |
1 | |
1 1 1 N
||||||| - | _ e e _ | L N S i
1 | |
1 I 1
1 1 I
IIIIII e WL
1 1 I
| | |
1 | |
1 | |
- - —— - i —— - e +————— F————- m—————————— 4-==-=- T—-—=-= c——-—-|g
| | | | | 1
I 1 1 I 1 1
' | 1 | 1 | |
H | ' | | | | | .
|||||| s Ty e el It i e I SRt
1 1 1 I 1 1 ! 1 1 1
1 1 1 | | | | | | |
1 1 1 | | | | | | |
1 1 1 1 1 1 1 1 1 1 vy
o
e
e W =] 1 = [Te) =] e} ] e} :
¢ yi E g rs o N n 0 = _ 7
= @ o P~ o o o+ o O — = —
e g g 4 5 4 S 2 E . 7

Wian

(V3053)

Output Voltage (VH, Vi)

Appendix

242



ESIE09-08C Method of Replacing the Inverter’s Power Transistors Modules

6. Method of Replacing the Inverter’s Power
Transistors Modules

/\ Warning: CAPACITOR SHOCK HAZARD. The capacitors (top surfaces) can hold up to
220V. Use correct precautions when servicing.

Checking failures in power semiconductors mounted on inverter PC board

Check the power semiconductors mounted on the inverter PC board by the use of a multiple

tester.

<ltems to be prepared>

® Multiple tester : Prepare the digital type of multiple tester with diode check function.

<Preparation>

® Turn OFF the power supply. Then, after a lapse of 10 minutes or more, make measurement
of resistance.

® To make measurement, disconnect all connectors and terminals.

Inverter PC board
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Method of Replacing the Inverter’s Power Transistors Modules

ESIE09-08C

Inverter PC board
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ESIE09-08C Method of Replacing the Inverter’s Power Transistors Modules

Power module checking
When using the digital type of multiple tester, make measurement in diode check mode.

Tester terminal Criterion Remark

+ R

C+ u Not less than 0.3V It may take time to
v (including «0)* determine the voltage

due to capacitor

w charge or else.

u C- Not less than 0.3V

v (including «0)*

W

u C+ 0.3t0 0.7V

v (including «0)*

W

C- u 0.3t0 0.7V
v (including «0)*
W

*There needs to be none of each value variation.

The following abnormalities are also doubted besides the PC board abnormality.
® Faulty compressor (ground fault, ground leakage)
e Faulty fan motor (ground leakage)
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7. External Backup Heater Kit
7.1 Model Name

Model Name

EKBUHAAGBV3

EKBUHAABW1
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External Backup Heater Kit

7.2 Main Components

Bird’s-eye view

Legend

P
o

Name

Water IN connection

Heater (E*H)

Water OUT connection

Flow switch (S1L)

Air purge

Thermal fuse >122°C (F1T)

Contactors (K*M)

Thermal protector - manual reset >92°C (Q1L)

Olo|Nofa(dh|jlw|IND—=

Overcurrent fuse (F*B)

Electrical connections (X*M)

—_ | -
- O

Thermal protector - self reset >75°C (Q2L)

O

Flow direction
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Safety devices

o
,.rI! * Caution

a
/1 caution

The heater kit air purge connection may not be used for other purposes.

Thermal protector — The heater in the heater kit is equipped with a thermal protector
(activation temperature 92°C). The thermal protector is activated when the temperature
becomes too high. When activated, the protector has to be reset on the heater of the heater
kit by pressing the white button (for access, remove the cover of the kit).

The electrical box lid must only be opened by a licensed electrician.
Switch off the power supply before opening the electrical box lid.

Pressure relief valve — In case valves are installed between the indoor unit and the heater
kit and between the outlet and the load, a pressure relief valve (field supply) in accordance
with relevant local laws and regulations, and with an opening pressure of maximum 3 bar
must be installed on the water inlet of the heater kit.
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7.3 Technical Specifications

V3 w1

Heater Step 1 (kW) 3 2
capacity Step 2 (kW) 6 6
Dimensions H x W x D (mm) 575x415x 170
Weight (kg) 12
Connections |Water inlet G 1"1/4 (male)

Water outlet G 1"1/4 (female)
Maximum water pressure |(bar) 3
Power Phase 1~ | 3N~
supply Frequency (Hz) 50

Voltage [Minimum (V) 220 380

range Maximum (V) 240 415

Voltage tolerance —10%/+6%

Maximum running current (A) 26.1 8.7

Recommended field fuse (A) 32 16
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7.4 Detailed Explanation of Setting Modes

Detailed

description

ﬂ Note

ﬂ Note

ﬂ Note

To activate the heater kit some field settings on the indoor unit need to be changed. For details
how to change field settings refer to the chapter "Field settings" of the indoor unit installation or
operation manual.

B [6-02] Heater kit

Once installed, you can activate the heater kit by changing field setting [6-02]=1. From that
moment on, the heat pump system will take the heater kit into account whilst deciding
operation. When the heater is actually operating, the heater symbol 7 is shown on the
remote controller. There is no step 1-2 indication.

Use of backup heater with EKHBRD*AA*

[6-02]=0 [6-02]=1

Normal heat pump operation BUH assistance possible NO YES
During heat pump tariff BUH operation NO YES W)
Heat pump operation NO NO
Ta <-25°C Automatic switch over to BUH
operation NO NO

(*) Auxilary relay (following heat pump tariff signal) can be applied to switch off BUH during
HP tariff operation

Use of backup heater with EKHBRD*AB*/EKHVMY (R)D*AA*

[6-02]=0 [6-02]=1
[8-01]=0 [8-01]=1 [8-01]=0 [8-01]=1
Normal heat pump | BUH assistance NO NO YES YES
operation possible
During heat pump | BUH operation NO NO NO YES
tariff Heat pump operation NO NO NO NO
Ta < -25°C QutBo&nﬁtclJ%S\rlgtti%r;]over NO NO NO YES W)

(*) Auxilary relay (following heat pump tariff signal) can be applied to switch off BUH during
HP tariff operation

Setting [8-01]:
Not for EKHBRD*AA*: was used to set auto restart on or off. This has been changed to
default on.

[8-02] Emergency operation

During emergency mode, heating is only done by the heater kit, not by the heat pump.
Activation of emergency mode is done by changing field setting [8-02]=1. Activating the
emergency mode will stop the heat pump operation. The pump of the indoor unit will be
started, but heating itself is done by the heater kit. If there are no error conditions in leaving
or returning water thermistors, the heater kit can start to follow emergency operation.

Before activating emergency operation, be sure to activate the heater kit. The heater will
stay in emergency mode until the field setting is set back to default [8-02]=0.

Benefit kWh rate power supply mode

This concerns the benefit kWh rate power supply mode of the EKHBRD/EKHVM indoor unit.
For more details, refer to the "Field settings" chapter of the indoor unit installation manual.

If the benefit kWh rate power supply is used for the indoor unit, the indoor unit will go into
emergency operation automatically when the power supply is interrupted.
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External Backup Heater Kit

7.5 External Backup Heater Control

Normal operation

NORMAL OPERATION ﬂ
(BUH assistance) Note

(no BUH operation)

Timer: 10 minutes

Step 0 -> Step 1

20 minutes compressor operation

Compressor runs on high frequency

Pump speed > ~2500 rpm (with E-03 set to default 1)
LWT > ~ LWT setpoint - 8 (*)

LWT < ~ LWT setpoint - 4 (*)

Q0
E BN HEEE

Step1/2->Step 0

m Q2L =OFF

B DHW operation

B LWT > LWT setpoint + 2

B [f room thermostat function: RT > RT setpoint

or

Step 1 -> Step 0
B LWT > LWT setpoint

Step 1 -> Step 2

® TM2 up
& B LWT < ~ LWT setpoint - 6 (*)
B RWT < ~ LWT setpoint - 10 (*)

Step 2 -> Step 1

B LWT > ~ LWT setpoint - 2,5 (*)
°" | m RWT > ~ LWT setpoint - 6 (*)

Step 0 -> Step 2

B 20 minutes compressor operation

® Compressor runs on high frequency

B Pump speed > ~2500 rpm (with E-03 set to default 1)
B LWT < ~ LWT setpoint - 8 (*)

Step 0 ®m Timer during normal operation
The TM* indicate timers, these start counting down if they

are crossed when going from one step over to another
step.
TM1: 5 minutes

R R T TM2: 10 minutes

|
|
| B BUH operation after defrost if already active before
|
|
|
|
|
|

Compressor operation: 5 minutes & high frequency

If controller room thermostat function: RT<RT setpoint - 2 (normal heat load)

(*): approximate value (depends on operation conditions (e.g. dT, HP indoor unit))
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Emergency
operation EMERGENCY OPERATION
ﬂ Note
Step 0
(no BUH operation) The TM* indicate timers, these start counting down if they

Internal starting
conditions

Defrost heat
pump operation

T™ step.
1 TM1: 5 minutes

i Step 1 ‘ |
| !
- ®
\ ! !
: Step 2 :
| !

Step 0 -> Step 1

Q2L =ON

LWT < ~ LWT setpoint - 15 (*)
LWT < 55°C

Heat request

Qo
H E EHE

Step 1 -> Step 2

B LWT < ~ LWT setpoint - 12 (*)
& B LWT < 55°C
® TM1 up (5 minutes)

Step 2 -> Step 1

m LWT > ~ LWT setpoint - 6,5 (*)
o | m LWT>65°C

Step1/2->Step 0

Q2L = OFF

LWT > 70°C

LWT > ~ LWT setpoint - 3,5 (*)
No heat request

Q0
H B EE

(*): approximate value (depends on operation conditions (e.g. dT, HP indoor unit))

are crossed when going from one step over to another

Request -> Operation

B Safe guards not operated
& B Flow at least 5 seconds at 91/min
B Entering water temperature < 75°C
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External Backup Heater Kit

7.6 Troubleshooting by Indication on the Remote Controller

Remote control
display

Applicable
models

Method of
malfunction
detection

Malfunction
decision
conditions

Supposed causes

Troubleshooting

1)
1]
Subcode 0

All indoor models

Malfunction detection is carried out by safety contacts in the heater kit

B Heater kit thermal protector (Q2L, activation temperature: 92°C) or thermal fuse (F1T,
activation temperature: 122°C) error

B Heater kit connected to benefit kWh rate power supply and wrongly configured

B No heater kit installed

I.Ji"‘-. Be sure to turn off power switch before connecting or disconnecting connector,
7 =~ Caution otherwise parts may be damaged.

External

backup heater NO

connected?

Is th
Sone YES

benefit kWh mode in
use?

Has the
thermal protector Q1L

YES

operated?

NO

Has the 5A

T 250V fuse F1U YES

melted?

Has the
thermal fuse F1T

YES

melted?

Set [6-02] to “0”

Properly configure the wiring

- Check if the circuit is filled with
water and there is no air inside

- Check if waterflow is possible

- Check the flowswitch, relays and
contactors

- Reset Q1L by pressing

- Check the electrical components
- Replace the fuse

Replace the entire external backup
heater
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7.7 Troubleshooting: General Symptoms

General heating
capacity shortage
(but no AA error
indication)

Possible causes

Corrective action

B BUH not operating: No symbol visible on the remote controller)

The heater kit is not activated.

Check that the “heater kit operation status” field
setting [6-02] is turned on (1).

Operation conditions are not fullfilled

Check if system has low ESP. Pump speed can
be too low due to low ESP (<~2500 rpm).
Change minimum required pump speed by
changing E-03 to “0”.

B BUH not operating: Symbol visible on the remote controller

There is not enough water flow.

Check K1A-relay. Upper light green indicates the
relay is powered and that flow > 9l/min. Check for
water blockage in the system and filters.

There is air in the system.

Check K1A-relay. If flow is > 9 |/min for > 5
seconds consecutive, lower orange light lights up
and enables BUH operation.

If lower orange light does not light up, purge the
air out of the system.

Broken contactor.

Check contactors and relays by use of an
ohmmeter.
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External Backup Heater Kit

7.8 Switch Box Layout

EKBUHAAG6V3

Legend

K1M K2M
o1 C =
Sai |
L L
K5M K6M
] []
F1U
E1H + E2H I-*If.l [ ]
I 1
Rllf F1B F2B
Q2L
| X2M | X1M

Part number

Description

E1H, E2H Backup heater elements

F1B, F2B Fuse backup heater (20A 400V)

F1U Fuse (5A T 250V)

F1T Thermal fuse backup heater

K1A Time relay (on-delay)

K1M, K2M Contactor backup heater step

K5M, K6M Contactor for backup heater (all pole disconnection)
S1L Flowswitch

QiL Thermal protector backup heater (manual reset)
Q2L Thermal protector inlet water (automatic reset)
X1M, X2M Terminal strip
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EKBUHAA6W1
S1L —1 KM Kem
a M ]
Ba |
U L
K5M
0 K2A
E1H + E2H + E3H |F1U [
i
I
| F1B
'~ K1A
Q2L
X2M X1M
Legend
Part number Description
E1H, E2H, E3H Backup heater elements
F1B Fuse backup heater (20A 400V)
F1U Fuse (5A T 250V)
F1T Thermal fuse backup heater
K1A Time relay (on-delay)
K2A Auxilary relay
K1M, K2M Contactor backup heater step
K5M Contactor for backup heater (all pole disconnection)
S1L Flowswitch
QiL Thermal protector backup heater (manual reset)
Q2L Thermal protector inlet water (automatic reset)
X1M, X2M Terminal strip
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Legend
Part number Description
A8P Demand PCB (Indoor unit option)
E1H, E2H Backup heater elements
F1B, F2B Fuse backup heater (20A 400V)
F1U Fuse (5A T 250V)
F1T Thermal fuse backup heater
K1A Time relay (on-delay)
K1M, K2M Contactor backup heater step
K5M, K6M Contactor for backup heater (all pole disconnection)
S1L Flowswitch
Q1DI # Earth leakage protector
Q1L Thermal protector backup heater (manual reset)
Q2L Thermal protector inlet water (automatic reset)
R1 Inline resistor for flowswitch
X1M, X2M Terminal strip
X801M PCB terminal strip
#: field supplied
Notes
1. X1M Main terminal
2. X2M Field wiring terminal
3. Earth wiring
4. Wire number 15
Field supply
6 1 Several wiring possibilities
7. e—— —
I .
: Option
| i
8 — —
i Wiring depending on model
9. _ _l
% . Not mounted in switch box
10.
’—‘ PCB
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Legend
Part number Description
A8P Demand PCB (Indoor unit option)
E1H, E2H, E3H Backup heater elements
F1B Fuse backup heater (20A 400V)
F1U Fuse (5A T 250V)
F1T Thermal fuse backup heater
K1A Time relay (on-delay)
K2A Auxilary relay
K1M, K2M Contactor backup heater step
K5M Contactor for backup heater (all pole disconnection)
S1L Flowswitch
Q1DI # Earth leakage protector
QiL Thermal protector backup heater (manual reset)
Q2L Thermal protector inlet water (automatic reset)
R1 Inline resistor for flowswitch
X1M, X2M Terminal strip
X801M PCB terminal strip
#: field supplied
Notes
1. X1M Main terminal
2. X2M Field wiring terminal
3. Earth wiring
4. ‘5 Wire number 15
Field supply
6. 1 Several wiring possibilities
7. [ee—— —_
r | _
: Option
I |
8 r -------- -_—
i Wiring depending on model
9. _ _l
I | Not mounted in switch box
10.
‘ \ PCB
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3-Way Valve

8. 3-Way Valve

8.1 Build-Up of 3-Way Valve

Total assembly

Legend

Actuator
assembly

No. Name
1 Sleeve
2 | Valve motor cover
3 | Screw
4 | Turn knob
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8.2 Troubleshooting Overview 3-Way Valve

Symptom

Possible cause

Check

Space heating circuit
temperature rises when unit is
operating in DHW.

DHW temperature rises when
unit is operating in space
heating.

The 3-way valve sleeve is not
positioned correctly.

Verify if 3-way valve motor and
body are installed correctly (see
page 264).

Unit is working in space heating
mode but 3-way valve is
positioned in DHW mode (right
instead of left position).

Unit is working in DHW mode
but 3-way valve is positioned in
space heating mode (left
instead of right position).

The 3-way valve motor is
incorrectly wired to the indoor
unit.

Jumpers settings on the 3-way
valve motor PCB are incorrect.

Verify if 3-way valve motor is
wired and set up correctly (see
page 264).

3-way valve motor does not
turn.

The 3-way valve motor is
incorrectly wired to the indoor
unit.

The indoor main PCB is broken.
The 3-way valve motor is
broken.

Verify if 3-way valve motor is
wired and set up correctly (see
page 264).

Verify if the hydrobox sends out
the right signal to the 3-way
valve (see page 265).
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3-Way Valve

8.3 How to Verify If 3-Way Valve is Installed Correctly

Caution

Separate the
3-way valve
motor from the
body

Switch off power before working on the unit but make sure the valve motor is not moving.

1. Check the installed motor position.
A. Middle position (= factory position, in case
no power has been applied to the valve yet)
B. Left position (= space heating) B
C. Right position (= domestic hot water)

Be sure the knob is pushed in completely.

2. Remove the knob without changing the
position.

3. Unscrew the motor from the body. Watch out
for not losing the screw.
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Check if 3-way
valve motor is
installed
correctly on to
the 3-way valve
body

Check correct
wiring and set up
of the 3-way valve
motor

1. Check the body position by checking the
groove location of the white sleeve (the groove
location indicates the closed part of the body).

2. Check if the body position matches with the
motor position, and correct if necessary by

turning the white sleeve to by hand. e e
R Ak R
1. Check if the 3-way valve is connected correctly
to X2M. Verify that the color code of the N-Y-L KIM

wiring at the X2M terminal corresponds with
the color code combination mentioned on the
3-way valve motor and if necessary adjust
wiring accordingly.

2. Remove the cover of the motor to have access

to the PCB. Check the position of the jumpers,
they should be positioned horizontally. If
necessary adjust position.

p——— .
o/
-
e
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3-Way Valve

Check if signal
towards 3-way
valve is correct

1. Disconnect 3-way valve wiring from terminal
X2M:2-3-4. Check with a voltmeter if the
voltages on X2M:3-4-5 correspond with
reference value in different operation modes. If
not, replace main PCB A1P.

2. If wiring is correct and output voltages of X2M
are correct but motor does not turn when
switching from one operation mode to another,
replace 3-way valve motor.

In space heating mode:
el |

| L] 1
H B
lll ‘ |
<— < ——
ov 230V
< C—

230V

X2M: 3-4: 0V, X2M: 3-5: 230V, X2M: 4-5: 230V

In DHW mode:
: p =1 "
I ] L] 1

H B
M ‘
<> < -
230V 230V
< C—
ov

X2M: 3-4: 230V, X2M: 3-5: 230V, X2M: 4-5: OV
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Part 9 - Precautions for
New Refrigerant (R-410A)

1. Precautions for New Refrigerant (R-410A) ......cooeeieiiiiiiciiieeeeeee 267
1.1 OUHING o e 267
1.2 Refrigerant CyliNAers.........ooooiiiiiii e 269

1.3 Service Tools
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Precautions for New Refrigerant (R-410A)

1. Precautions for New Refrigerant (R-410A)

1.1 Outline

1.1.1 About Refrigerant R-410A

]
1.

2.

3.

Characteristics of new refrigerant, R-410A

Performance

Almost the same performance as R-22 and R-407C

Pressure

Working pressure is approx. 1.4 times more than R-22 and R-407C.

Refrigerant composition

Few problems in composition control, since it is a Quasi-azeotropic mixture refrigerant.

HFC units (Units using new refrigerants) HCFC units
Refrigerant name R-407C R-410A R-22
Composing Eﬁ%@é%f{ﬁ%’&’%‘?:ﬁ% ?j:‘?aﬁb%zzegﬁgrﬂﬁé"{ﬁgre Single-component
. 3.2 MPa (gauge pressure) | 4.0 MPa (gauge pressure) | 2.75MPa (gauge pressure
Design pressure | _ 55 6 kg(fgl’cmg P ) =408 kg(f?cmg P ) =280 kgf(/?:ng P )
Refrigerant oil Synthetic oil (Ether) Mineral oil (Suniso)
e Seginion 0 0
Combustibility None None None
Toxicity None None None
% 1. Non-azeotropic mixture refrigerant: mixture of two or more refrigerants having different
boiling points.
2. Quasi-azeotropic mixture refrigerant: mixture of two or more refrigerants having similar
boiling points.
%*3. The design pressure is different at each product. Please refer to the installation manual for

each product.
(Reference) 1 MPaz=10.19716 kgf / cm?

A HFC-32/125 ([50/50 wti)
: I. ll..fi | :I_'.J 17 | el vt __F-".-_'q.'._?:-:- 'F:'E-?'-'.\,:; _;-_F'_:ﬁ,,_iﬁ 'f-:::,
18.0 [ j‘ RECINCLFAr ¥ 5 s P T
= = . =L - | E; P
-
2.0
m
= 1.0
- 8.8
LL
.2
0.1
0.0%
o.02 :'.:_-
0.91 e
0.005 —
5% 1@d {50 Zo00 @2%0 300 3850 400 4%0 S@e0 S60 BOO G65E
b/ kd kg !
Pressure-Enthalpy curves of HFC-32/125 (50/50wt%)
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B Thermodynamic characteristic of R-410A

DAIREP ver. 0

Temperature Steam pressure Density Specific heat at constant ~ Specific enthalpy Specific entropy
(°C) (kPa) (kg/m3) pressure (kJ/kgK) (kJ/kg) (kJ/KgK)
Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor
Ta 315,173 36,11 14§0.7 1.:RZ 1.372 [EE 7o L] 100K LR ] [N E L] 2074
-] 4083 4080 14T 1.7 1.3%4 GUT00 1636 1518 QUGG 2,060
&6 45.02 4508) 1FEEE 1.5 1.375 B.T05 1663 W30 0676 2.058
-6 5173 Sl.6A)  IFLS LELF 1.37T BT 1041 S B 0.hAD 20461
- 55,00 T4 13864 i o] 1378 BLTlh 1113 6.1 a.7oe 2044
&0 &4.87 . HD 138032 2.7 1373 CLT20 LG li.q o716 2.007
- 58 T2.08 TAE pATLG 1.0 1380 0.726 LT.4 16 0.7m 20005
5k &D.57 BD.46) U36TH 3.0 1382 0.732 LN | .7 0,741 2.0
-hdl .40 89,16 1361 .6 A5G 1.384 077 1729 I¥.A 0754 2017
-6 3. 18 9a.0 13hh3 4.071 L.386 0,749 126.7 00 .755 2010
=51.58 10132 10LIT) 1354.9 4.153 1386 0.745 1246.3 #01.1 0,765 2,00
i 1A 1pmAL| 13480 4474 1384 0. 760 1288 #023.0) 0.77% 2.0
-4f 12167 120.85) 13427 450 1.aa1 0.756 132 #03.4 0791 I.'EHEBI
a6 13336 13300 13363 GATT 1.354 0,763 1340 404.1 0.503 1,552
4 146,61 JE [ F 133000 L] 1.3a7 0770 1368 405.2 0.E16 1 56T
=42 160.8% 1AR5S) 13235 E410 k.4 .77 e 406.2 0.&E2E 1581
b 11 ITh. 24 1768 13170 Bl 1. 405 A L] 1424 a07 3 (U2 1] L.2Th
18 1527 10227 13165 TG4 1A 0.792 145.3 4083 hES2 LaT]
-iE 210,37 J00.ER| 13040 275 1414 0,AC0 148.1 4043 &b+ 1965
-4 20924 ot 1M7.a | =1 11 1.414 0.A0% 150.% 41002 0.%Th 1 5060
12 24046  HA.E] 1306 5.732 143 0.8l 153.8 1112 EET LG5
an A FOm| 1Man 1963 1435 0836 1668 4121 [ 1860
i 20099 HIEIR| 1IN 11,34 1436 0835 1545 4131 [EE L B 1940
sl J18.44 ILT.h2 13730.2 12.39 1.44%F 0844 124 414.0 [EL P Ladl
M HEER T Al 17630 13,26 1.418 0. 85 1653 11449 LN (kI
2 ITEOS FT0A40D| 136D I4.28 1455 .854 16R.2 415.7 0845 193
-m q01.34 400, 06 [ LS 15,07 1.4l 0.575 171.2 q16.6 oanT a3y
& ATEI6  4B0U5) 120 16.52 1468 &R0 174.1 4174 Rl [IFA
& 465,20 4EEG4]  1EMA I7.74 1476 0557 177.40 q18.2 CRAN 1818
=4 q45.41 AR 1275 19.M 1483 0. 1RGO q1%.0 0] PRINE|
12 5. 58 SHL6Y 1 E20.0 2041 1.A4%1 0521 1829 ETER 1,003 Lulm
1 G836 &M 1FRb 71 .86 1.4% 0533 |RES 40,5 1.014 1 UiE
- BL6.03  G&IDTH 1049 oo 1 1.8a7 . T 1RO 4212 1. 1.0
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1.2 Refrigerant Cylinders
m Cylinder specifications
e The cylinder is painted refrigerant color (pink).
e The cylinder valve is equipped with a siphon tube.

Cylinder
“ 2
o]
2
h ’q &
<
. &

Refrigerant can be charged in liquid state with cylinder in
upright position.

Caution: Do not lay cylinder on its side during charging, since

it cause refrigerant in gas state to enter the system.

B Handling of cylinders

(1) Laws and regulations
R-410A is liquefied gas, and the High-Pressure Gas Safety Law must be observed in
handling them. Before using, refer to the High-Pressure Gas Safety Law.
The Law stipulates standards and regulations that must be followed to prevent accidents
with high-pressure gases. Be sure to follow the regulations.

(2) Handing of vessels
Since R-410A is high-pressure gas, it is contained in high-pressure vessels.
Although those vessels are durable and strong, careless handling can cause damage that
can lead to unexpected accidents. Do not drop vessels, let them fall, apply impact or roll
them on the ground.

(3) Storage
Although R-410A is not flammable, it must be stored in a well-ventilated, cool, and dark
place in the same way as any other high-pressure gases.
It should also be noted that high-pressure vessels are equipped with safety devices that
releases gas when the ambient temperature reaches more than a certain level (fusible plug
melts) and when the pressure exceeds a certain level (spring-type safety valve operates).
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1.3 Service Tools

R-410A is used under higher working pressure, compared to previous refrigerants
(R-22,R-407C). Furthermore, the refrigerating machine oil has been changed from Suniso oil to
Ether oil, and if oil mixing is occurred, sludge results in the refrigerants and causes other
problems. Therefore, gauge manifolds and charge hoses that are used with a previous
refrigerant (R-22,R-407C) can not be used for products that use new refrigerants.

Be sure to use dedicated tools and devices.

B Tool compatibility

Tool

Compatibility

HFC HCFC

R-410A | R-407C R-22

Reasons for change

Gauge manifold

¢ Do not use the same tools for R-22 and
R-410A.

Charge hose X » Thread specification differs for R-410A
and R-407C.
Charging cylinder X ¢ Weighting instrument used for HFCs.
Gas detector o e The same tool can be used for HFCs.
Vacuum pump e To use existing pump for HFCs,
(pump with reverse flow o vacuum pump adapter must be
preventive function) installed.
Weighting instrument o
e Seal material is different between R-22
Charge mouthpiece X . ?E(rjegcli: gSécification is different
between R-410A and others.
Flaring tool (Clutch type) o e For R-410A, flare gauge is necessary.
Torque wrench o e Torque-up for 1/2 and 5/8
Pipe cutter o
Pipe expander Q
Pipe bender Q
Pipe assembling oil % e Due to refrigerating machine oil

change. (No Suniso oil can be used.)

Refrigerant recovery
device

Check your recovery device.

Refrigerant piping

See the chart below.

e Only ¢$19.1 is changed to 1/2H material
while the previous material is "O".

As for the charge mouthpiece and packing, 1/2UNF20 is necessary for mouthpiece size of

charge hose.

m Copper tube material and thickness

R-407C R-410A
Pipe size Material Thickness Material Thickness
t (mm) t (mm)
6.4 (0] 0.8 (0] 0.8
$9.5 @) 0.8 (0] 0.8
012.7 (0] 0.8 (0] 0.8
$15.9 (@) 1.0 (@) 1.0
$19.1 (0] 1.0 1/2H 1.0
$22.2 1/2H 1.0 1/2H 1.0
$025.4 1/2H 1.0 1/2H 1.0
$28.6 1/2H 1.0 1/2H 1.0
$31.8 1/2H 1.2 1/2H 1.1
$38.1 1/2H 1.4 1/2H 1.4
$44.5 1/2H 1.6 1/2H 1.6

* O: Soft (Annealed)

H: Hard (Drawn)
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1. Flaring tool

B Specifications
e Dimension A

Flare gauge

Unit:mm
Nominal size Tube O.D. o4
Do Class-2 (R-410A) Class-1 (Conventional)
1/4 6.35 9.1 9.0
3/8 9.52 13.2 13.0
1/2 12.70 16.6 16.2
5/8 15.88 19.7 19.4
3/4 19.05 24.0 23.3

B Differences

e Change of dimension A

Dimension A

For class-1: R-407C
For class-2: R-410A

Conventional flaring tools can be used when the work process is changed.
(change of work process)
Previously, a pipe extension margin of 0 to 0.5mm was provided for flaring. For R-410A air
conditioners, perform pipe flaring with a pipe extension margin of 1.0 to 1.5mm.

(For clutch type only)

Conventional tool with pipe extension margin adjustment can be used.
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2. Torque wrench

B Specifications

s

e Dimension B Unit:mm
Nominal size Class-1 Class-2 Previous
1/2 24 26 24
5/8 27 29 27

No change in tightening torque
No change in pipes of other sizes

B Differences
e Change of dimension B
Only 1/2", 5/8" are extended

For class-1: R-407C
For class-2: R-410A

[

Dimension B

3. Vacuum pump with check valve

Vacuum pump adapter
- (Reverse flow preventive)
vacuum adapter

®

® Maximum degree of vacuum
Select a vacuum pump which is able to keep
the vacuum degree of the system in excess of
—100.7 kPa (5 torr — 755 mmHg).

B Specifications

¢ Discharge speed
50 I/min (50Hz)
60 I/min (60Hz)

e Suction port UNF7/16-20(1/4 Flare)
UNF1/2-20(5/16 Flare) with adapter

B Differences
e Equipped with function to prevent reverse oil flow
e Previous vacuum pump can be used by installing adapter.
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e

Leak tester

B Specifications
¢ Hydrogen detecting type, etc.
o Applicable refrigerants
R-410A, R-407C, R-404A, R-507A, R-134a, etc.

B Differences

e Previous testers detected chlorine. Since HFCs do not contain chlorine, new tester detects
hydrogen.

5. Refrigerant oil (Air compal)

B Specifications
¢ Contains synthetic oil, therefore it can be used for piping work of every refrigerant cycle.
o Offers high rust resistance and stability over long period of time.

B Differences
e Can be used for R-410A and R-22 units.

6. Gauge manifold for R-410A

B Specifications
o High pressure gauge
- 0.1 to 5.3 MPa (-76 cmHg to 53 kg/cm?)
e Low pressure gauge
- 0.1 to 3.8 MPa (-76 cmHg to 38 kg/cm?)
e 1/4" - 5/16" (2min — 2.5min)
¢ No oil is used in pressure test of gauges.
— For prevention of contamination
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o Temperature scale indicates the relationship between pressure and temperature in gas
saturated state.

B Differences

e Change in pressure
e Change in service port diameter

7. Charge hose for R-410A

SO

(Hose with ball valve)

B Specifications

e Working pressure 5.08 MPa (51.8 kg/cm?)

e Rupture pressure 25.4 MPa (259 kg/cm?)

¢ Available with and without hand-operate valve that prevents refrigerant from outflow.

m Differences

e Pressure proof hose

e Change in service port diameter

e Use of nylon coated material for HFC resistance

8. Charging cylinder

\7/
Can not be used
/ ""\
&
B Specifications

o Use weigher for refrigerant charge listed below to charge directly from refrigerant cylinder.

B Differences
e The cylinder can not be used for mixed refrigerant since mixing ratio is changed during
charging.

When R-410A is charged in liquid state using charging cylinder, foaming phenomenon is
generated inside charging cylinder.
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9. Weigher for refrigerant charge

B Specifications

¢ High accuracy
TA101A (for 10-kg cylinder) = + 2g
TA101B (for 20-kg cylinder) = + 5g

e Equipped with pressure-resistant sight glass to check liquid refrigerant charging.

¢ A manifold with separate ports for HFCs and previous refrigerants is equipped as standard
accessories.

B Differences
e Measurement is based on weight to prevent change of mixing ratio during charging.

10.Charge mouthpiece

B Specifications
e For R-410A, 1/4"— 5/16" (2min — 2.5min)
e Material is changed from CR to H-NBR.

B Differences
¢ Change of thread specification on hose connection side (For the R-410A use)
e Change of sealer material for the HFCs use.
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