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1. Introduction
1.1 Safety Cautions

Cautions and
Warnings

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

W The caution items are classified into “ A\ Warning” and “ A\ Caution”. The “ A\ Warning”
items are especially important since they can lead to death or serious injury if they are not
followed closely. The “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

1.1.1 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 shook.

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.

e
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

1.1.2 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.

Vii
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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.

A 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. For integral units
If the packing and seal are not installed properly, water can enter the room and | only
wet the furniture and floor.

1.1.3 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.

viii
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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.

1.1.4 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:

1.1.5 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:
Caution A “caution” is used when there is danger that the reader, through
& incorrect manipulation, may damage equipment, loose data, get
Caution an unexpected result or has to restart (part of) a procedure.

Warning A “warning” is used when there is danger of personal injury.

& 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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1.2 PREFACE

Thank you for your continued patronage of Daikin products.

This is the new service manual for Daikin's Year 2010 Altherma Flex Type 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 Flex Type
Heat Pump System.

June, 2010

After Sales Service Division
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1. Model Names of Indoor/Outdoor Units & Tanks

Indoor Units

Outdoor Units

Tanks

Type Model Name | Power Supply
50 AA
EKHVMYD Vi1
80 AA
50 AA
EKHVMRD Vi1
80 AA
Type Model Name | Power Supply
8 AA
10 AA
EMRQ 12 AA Y1
14 AA
16 AA
Type Model Name
200 AB
260 AB
EKHTS(U)
200 AC| AD
260 AC| AD

General Information
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Options

2. Options

Kits connected to the outdoor unit

Reference

I Description

| EMRQBAAY1L

|EMRQLOAAY1 [EMRQI2AAY1 |EMRQI4AAY |EMRQL6AAY1

Combined with heating only indoor unit (EKHVMRD*)

KHRQ(M)22M29H8 Refnet header @) O O O @)
KHRQ(M)22M64H8 Refnet header @] O O
KHRQ(M)22M20T8 Refnet joint @) @) O O O
KHRQ(M)22M29T8 Refnet joint @) @) @) @) @)
KHRQ(M)22M64T8 Refnet joint O O O
Combined with reversible indoor unit (EKHVMRD*)
KHRQ(M)23M29H8 Refnet header (@) @) O O O
KHRQ(M)23M64H Refnet header @) @) O
KHRQ(M)23M20T8 Refnet joint O @) @] O @]
KHRQ(M)23M29T8 Refnet joint @) @) O O O
KHRQ(M)23M64T8 Refnet joint O O O
KWC25C450 Drain pan kit @) O @) O @)
Kits connected to the indoor unit
Reference Description Indoor unit
EKHVMRD* EKHVMYD*
50AAV1 80AAV1 50AAV1 80AAV1
EKHTS200(AB/AC) Stainless domestic hot water tank 200l @] @] O O
EKHTS260(AB/AC) Stainless domestic hot water tank 260l O O O @)
EKHTSU200(AB/AC) | Stainless domestic hot water tank 200l O O O O
UK-version
EKHTSU260(AB/AC) | Stainless domestic hot water tank 260l @] O O O
UK-version
EKRP1HBAA Digital /0 PCB @) O @) ©)
EKRP1AHTA Demand PCB (2) O O @) @)
EKRUAHTB Remote user interface (Remocon) (3) @) O O O
EKRTWA Wired room thermostat (1) O O O O
EKRTR1 Wireless room thermostat (1) @] @) O O
EKRTETS Remote sensor for room thermostat (1) O O O O
EKMBILA Individual billing - connection kit (5) O O O O
Kits connected to the domestic hot water tank
Reference Description DHW
EKHTS EKHTSU
200A 260A 200AA 260AA
EKUHWHTA Option kit for UK EKHTSU200-260A O @)
EKFMAHTA(4) Option kit for standalone tank O @) O O

Remarks

Other combinations are not guaranteed.
(1) Requires Demand PCB EKRP1AHTA.
(2) Required to install to be able to connect Room thermostat.
(3) Same controller as supplied with Cascade unit can be mounted parallel or on other location.
If 2 controllers are installed, the installer needs to select 1 master and 1 slave.
(4) Only required if tank is not mounted on top of Cascade indoor unit.
(5) Only required if the tank heat meter is placed between tank and hydrobox, and tank is
mounted on top of Cascade indoor unit.
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1. Refrigerant Circuit
1.1 Outdoor Unit - EMRQ 8/10/12 AAY1

No. in
refrigerant . .
system Symbol Name Major Function
diagram
M1C | Inverter compressor (INV) Inverter compressor is operated on frequencies between 52Hz and 210Hz by using
the inverter, while Standard compressor is operated with commercial power supply
Standard compressor 1 only. The number of operating steps is as follows when Inverter compressor is
M2C (STD1) operated in combination with Standard compressor.
EMRQ8: 30 steps; EMRQ10, 12: 37 steps
Since the system is of air heat exchanging type, the fan is operated at 9-step rotation
M1F | Inverter fan speed by using the inverter.
M2F | Inverter fan E‘i)r;ce%tgs Sys/isr;tgrtnh(i:;igzleeiger}eat exchanging type, the fan is operated at 9-step rotation
Y1E | Electronic expansion valve While in heating operation, Pl control is applied to keep the outlet superheated degree
(Y3E) | (Main1 (Main2)) of air heat exchanger constant.
Y2E | Electronic expansion valve PI control is applied to keep the outlet superheated degree of subcooling heat
(Y5E) | (Subcool1 (Subcool2)) exchanger constant.
Y4E ngi?:{gg;grﬁxgr?;rzigngﬂ;’ e This is used to open/close refrigerant charge port.
Y5S | Solenoid valve (Main bypass1 : : : ’
(Y10S) | (Main bypass2)) This opens in cooling operation.
Y4S | Solenoid valve (Hot gas: SVP) | Used to prevent the low pressure from transient falling.
Solenoid valve (Refrigerant e " :
Y3S regulator liquid pipe SVL) This is used to collect refrigerant to the refrigerant regulator.
Solenoid valve (Refrigerant
Y1S | regulator gas purging pipe This is used to collect refrigerant to the refrigerant regulator.
SVG)
Solenoid valve (Refrigerant o : . .
Y78 regulator discharge pipe SVO) This is used to discharge refrigerant from the refrigerant regulator.
Solenoid valve (Discharge : ’
Y6S pipe of refrigerant regulator) Bypass the high pressure gas to the refrigerant regulator.
&gg) ngt%% \é%l\é%Heat exchanger This is used to switch outdoor heat exchanger to evaporator or condenser.
4 way valve (Dual pressure . . . .
Y8S ga"; gige ;IWi'EChUZO%B) u This is used to switch dual pressure gas pipe to high pressure or low pressure.
S1NPH | High pressure sensor Used to detect high pressure.
S2NPL | Low pressure sensor Used to detect low pressure.
S1PH | HP pressure switch (For INV) | This functions when pressure increases to stop operation and avoid high pressure
S2PH | HP pressure switch (For STD) | increase in the fault operation.
24 - Pressure regulating valve This is used when pressure increases, to prevent any damage on components caused
(Liquid pipe) by pressure increase in transport or storage.
25 - Pressure regulating valve This is used when pressure increases, to prevent any damage on components caused
(Refrigerant regulator) by pressure increase in transport or storage.
26 — Subcooling heat exchanger Apply subcooling to liquid refrigerant.
27 — Refrigerant regulator Surplus refrigerant is held according to the operation conditions.
28 — Capillary tube Used to return the refrigerating oil separated through the oil separator to the INV compressor.
29 - Capillary tube (L;JOsr%c‘i)rthrseglgrn the refrigerating oil separated through the oil separator to the STD1
30 — Capillary tube This is used to discharge refrigerant from the refrigerant regulator.
R1T | Thermistor (Outdoor air: Ta) Used to detect outdoor temperature, correct discharge pipe temperature, and others.
(F?180-|'—|') Thermistor (Suction pipe: TsA) | Used to detect suction pipe temperature.
R31T Thermistor (INV discharge
pipe: Tdi) Used to detect discharge pipe temperature. Used for compressor temperature
RapT | Thermistor (STD1 discharge protection control.
pipe: Tds1)
R4T | Thermistor (Heat exchanger | Used to detect liquid pipe temperature of air heat exchanger. Used to make judgments
(R12T) | deicer: Tb) on defrosting operation.
: This detects temperature of gas pipe for air heat exchanger. Used to exercise the
(FI:{121'I_'I_) ng rninztglf ()Heat exchanger constant control of superheated degree when an evaporator is used for outdoor unit
gas pipe 1g heat exchanging.
: This detects temperature of liquid pipe between the air heat exchanger and main
(F?175-|'—I') ;!'hlf]ei[jmlistgr_lggeat exchanger electronic expansion valve. Used to make judgments on the recover or discharge
quid pip refrigerants to the refrigerant regulator.
: : Used to detect gas pipe temperature on the evaporation side of subcooling heat
(|§153-|-—|-) lg;:r;rgg: éigt;ci:gg!qgsr?)eat exchanger. Used to exercise the constant control of superheated degree at the outlet
: of supercooled heat exchanger.
R6T Thermistor (Subcooling heat | This detects temperature of liquid pipe between the main expansion valve and
exchanger liquid pipe TI) subcooling heat exchanger.
ROT ; Ly This detects temperature of liquid pipe between the liquid stop valve and subcoolin
(R14T) Thermistor (Liquid pipe Tsc) he.lat exchanger. peratu 1quid pip W qui pvalv u Ing
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1.2 Outdoor Unit - EMRQ 14/16 AAY1

No. in
resfgggr?]nt Symbol Name Major Function
diagram
M1C | Inverter compressor (INV1) | nyerter compressor is operated on frequencies between 52Hz and 266Hz by using
the inverter. The number of operating steps is as follows.
M2C | Inverter compressor (INV2) EMRQ14 or 16 : 26 steps
Since the system is of air heat exchanging type, the fan is operated at 9-step rotation
MI1F | Inverter fan speed by using the inverter.
Since the system is of air heat exchanging type, the fan is operated at 9-step rotation
M2F | Inverter fan speed by using the inverter.
Y1E | Electronic expansion valve While in heating operation, PI control is applied to keep the outlet superheated degree
(Y3E) [ (Main1 (Main2)) of air heat exchanger constant.
Y2E | Electronic expansion valve PI control is applied to keep the outlet superheated degree of subcooling heat
(Y5E) | (Subcool1 (Subcool2)) exchanger constant.
Y4E Fé%?ggg;grﬁxgﬁgggngﬂ;’ e This is used to open/close refrigerant charge port.
(\;(15088) (Sl\jl) L?R%Sp":shs/g)()'\"am bypass1 This opens in cooling operation.
Y4S | Solenoid valve (Hot gas: SVP) | Used to prevent the low pressure from transient falling.
Y3S %ﬂﬁg%dr Xgh’lg gk;érié;\?lr_a)mt This is used to collect refrigerant to the refrigerant regulator.
Y18 i‘gﬁ{;%dr \ézlgiéﬁg?;réggi?gtSVG) This is used to collect refrigerant to the refrigerant regulator.
Y7S rseczglﬁlrgig' \é?sl\éﬁéﬁg%fr’i)?;éag\t/o) This is used to discharge refrigerant from the refrigerant regulator.
Y6S gic;))f%?i?e}??é\é?;rﬁi?ggﬁ{gt%r) Bypass the high pressure gas to the refrigerant regulator.
Y25 |4 way valve (Heat exchanger This is d t itch outdoor heat exchanger t rator or condenser
(Y9S) | switch 20SA) used to switch outdoor heat exchanger to evaporator or condenser.
Y8S gaga&gslgﬁighuglogg)ssure This is used to switch dual pressure gas pipe to high pressure or low pressure.
S1NPH | High pressure sensor Used to detect high pressure.
S2NPL | Low pressure sensor Used to detect low pressure.
S1PH | HP pressure switch (For INV | This functions when pressure increases to stop operation and avoid high pressure
(S2PH) | compressor) increase in the fault operation.
24 _ Pressure regulating valve This is used when pressure increases, to prevent any damage on components caused
(Liquid pipe) by pressure increase in transport or storage.
25 - Pressure regulating valve This is used when pressure increases, to prevent any damage on components caused
(Refrigerant regulator) by pressure increase in transport or storage.
26 — Subcooling heat exchanger Apply subcooling to liquid refrigerant.
27 — Refrigerant regulator Surplus refrigerant is held according to the operation conditions.
. Used to return the refrigerating oil separated through the oil separator to the INV
28 — Capillary tube
compressor.
29 — Capillary tube This is used to discharge refrigerant from the refrigerant regulator.
R1T | Thermistor (Outdoor air: Ta) Used to detect outdoor temperature, correct discharge pipe temperature, and others.
(F?180-|'—|') Thermistor (Suction pipe: TsA) | Used to detect suction pipe temperature.
Thermistor (INV1 discharge
R31T | . . Tdi ) )
pipe: Tdi) Used to detect discharge pipe temperature. Used for compressor temperature
RaoT | Thermistor (INV2 discharge protection control.
pipe: Tds1)
ermistor (Heat exchanger sed to detect liquid pipe temperature of air heat exchanger. Used to make judgments
R4T | Thermistor (Heat exch Used to detect liquid pipe t t f air heat exch Used t ke jud t
(R12T) | deicer: Tb) on defrosting operation.
: This detects temperature of gas pipe for air heat exchanger. Used to exercise the
(FI:{121-|'—I') gggrg?rl)sgc%rg()Heat exchanger constant control of superheated degree when an evaporator is used for outdoor unit
heat exchanging.
: This detects temperature of liquid pipe between the air heat exchanger and main
(F|{q175-|'—l') ;!’hlvjei[jmlistgr_lggeat exchanger electronic expansion valve. Used to make judgments on the recover or discharge
quid pip refrigerants to the refrigerant regulator.
: : This detects temperature of gas pipe on the evaporator side for the subcooling heat
(|§153T|-) lg;:g‘r']s'[grr (igbﬁog!'qgs#)eat exchanger. Used to exercise the constant control of superheated degree at the outlet
ger gas pipe: of supercooled heat exchanger.
R6T Thermistor (Subcooling heat | This detects temperature of liquid pipe between the main expansion valve and
exchanger liquid pipe TI) subcooling heat exchanger.
ROT ; L This detects temperature of liquid pipe between the liquid stop valve and subcooling
Thermistor (Liquid pipe Tsc)
(R14T) heat exchanger.
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1.3

Indoor Unit -

EKHVMRDS50/80AA/ABV1

Symbol Name Major Function
MiC Inverter compressor on Inverter compressor is operated on frequencies between 40 Hz and 210 Hz by using the inverter.
R-134a Max. of 30 steps.
B1PL | Low pressure sensor R-134a | Used to detect low pressure.
B1PH | High pressure sensor R-134a | Used to detect high pressure.
: ; : In order to prevent the increase of high pressure when a malfunction occurs, this switch is
S1PH | High pressure switch R-134a activated at high pressure of 3.8 MPa or more to stop the compressor operation.
K1E | Electronic expansion valve Used to regulate the refrigerant flow of R-410A.
K2E | Electronic expansion valve Used to regulate the refrigerant flow of R-134a.
M1P | DC inverter pump Used to regulate water flow to achieve a constant AT for space heating.
Q2L gi?)?r:g“smr protector water Used to protect the water system against high temperatures.
K1S ?a:vlf)y valve (option for water Used to switch over between space heating and domestic hot water.
R3T | Liquid thermistor R-410A Subcool calculation.
: ; Used to detect discharge pipe temperature, make the temperature protection control of
R6T | Discharge thermistor compressor, and others.
R7T | Liquid thermistor R-134a Subcool calculation.
R4T | Returning water thermistor Used to control and protect the water system.
R5T | Leaving water thermistor Used to control and protect the water system.
10 Refrigerant Circuit
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1.4

Indoor Unit -

EKHVMYD50/80AA/ABV1

Symbol Name Major Function
MiC Inverter compressor on Inverter compressor is operated on frequencies between 40 Hz and 210 Hz by using the inverter.
R-134a Max. of 30 steps.
B1PL | Low pressure sensor R-134a | Used to detect low pressure.
B1PH | High pressure sensor R-134a | Used to detect high pressure.
: ; : In order to prevent the increase of high pressure when a malfunction occurs, this switch is
S1PH | High pressure switch R-134a activated at high pressure of 3.8 MPa or more to stop the compressor operation.
K1E | Electronic expansion valve Used to regulate the refrigerant flow of R-410A.
K2E | Electronic expansion valve Used to regulate the refrigerant flow of R-134a.
K3E | Electronic expansion valve Used to regulate the refrigerant flow of R-410R during cooling operation.
M1P | DC inverter pump Used to regulate water flow to achieve a constant AT for space heating.
M2P | DC inverter pump Used to regulate water flow to achieve a constant AT for space cooling.
Q2L 'Fl)'ir;)(ier:r;istor protector water Used to protect the water system against high temperatures.
K1S ?a\r,\vlf)y valve (option for water Used to switch over between space heating and domestic hot water.
K2S |3 way valve Used to switch over between space heating and space cooling.
K3S |2 way valve Used during cooling operation.
R3T | Liquid thermistor R-410A Subcool calculation.
: : Used to detect discharge pipe temperature, make the temperature protection control of
R6T | Discharge thermistor compressor, and others.
R7T | Liquid thermistor R-134a Subcool calculation.
R4T | Returning water thermistor Used to control and protect the water system.
Leaving water heating
R5T thermistor Used to control and protect the water system.
Leaving water cooling
RIT thermistor Used to control and protect the water system.
Liquid thermistor R410A
R10T (cooling)
R11T | Suction thermistor R410A
12 Refrigerant Circuit
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Functional Parts Layout ESIE10-03B

2. Functional Parts Layout
2.1 EMRQ 8/10/12 AAY1

Plan

FOUR WAY VALVE FOURWAY VALVE SOLENOID VALVE FOUR WAY VALVE
(HEAT EXC. 2) (PIPE) (BYPASS 1) (HEAT EXC. 1)
(Y9S) (v89) (Y5S) (V2S)
SOLENOID
VALVE (RMTL)
SOLENOID VALVE (¥3s)
(BYPASS 2) : SOLENOID
VALVE (RMTG)
(Y108) I
PRESSURE SWITGH SOLENOID VALVE YIEWR (¥1S)
(HIGH PRESSURE PROTECTION) (RMTT) SOLENOID
(S2PH) T wes) VALVE (RMTO)
SOLENOID VALVE (Y7S)
(HOT GAS)
(Y4S)
PRESSURE SWITCH
(HIGH PRESSURE PROTECTION)
S (S1PH)
INSULATION TUBE INSULATION TUBE THERMISTOR
(M1C DISCHARGE PIPE)
THERMISTOR (R31T)
(M2C DISCHARGE PIPE)
(R32T)
Front View
THERMISTOR DRIVING FOR EXPANSION VALVE
(LIQUID) (SUBCOOLING 1)
oto RIT) Y2E)
FAN MOTOR M i =
(M2F) /= =l = =N = FAN MOTOR
THERMISTOR S— CR—— v - (M1F)
(HEAT EXC. GAS 1) : N DRIVING FOR EXPANSION
(R2T) VALVE (MAIN 1)
DRIVING FOR EXPANSION | "N . . (Y1E)
VALVE (CHARGE) 5 5 g THERMISTOR
(Y4E) of° e SO0 e e N (SUBCOOLING HEAT EXCH. GAS 1)
DRIVING FOR EXPANSION m— gﬁ ) e (R5T)
VALVE(MAN2) 3 PRESSURE SENSOR (HIGH PRESS.)
(Y3E)
(SINPH)
DRIVING FOR EXPANSION UH 3
VALVE (SUBCOOLING 2) i PRESSURE SENSOR (LOW PRESS.)
(Y5E) & 0 E] (S2NPL)
THERMISTOR i = THERMISTOR
(HEAT EXC. GAS 2) T o i g odil (HEAT EXCH. LIQUID 1)
(R11T) FINQELEY I R D40, @12 (R7T)
THERMISTOR : . THERMISTOR
(HEAT EXC. LIQUID 2) /s ﬂ . 2 (AIR)
(R15T) FEOL | [ | o1 (R1T)
THERMISTOR(SUBCOOLING i 5 . #‘ # H THERMISTOR
HEAT EXCH. GAS 2) sl A al : (SUCTION 1)
(R13T) o . 1 (R8T)
THERMISTOR %
SUCTION2) NG s -
((R10T) (J <o THERMISTOR
THERMISTOR 5 . 3 (SUBCOOLING HEAT EXCH. LIQUID 1)
(OEICERZ T T Wn : ]1 CRA(I\JRI?C-:I—/)\SE HEATER
(R12T) l UL JTT TE1HC
CRANKCASE HEATER 2 = ( )
5 A °l | COMPRESSOR (INV)
(E2HC) R ; - r - : = =T
e e (M1C)
COMPRESSOR (STD) THERMISTOR
(M2C) (DEICER 1)
(R4T)

14 Refrigerant Circuit



Functional Parts Layout

ESIE10-03B

;'l

9.

>1| .

,,_,,,L._‘. 1

15

Refrigerant Circuit



Functional Parts Layout ESIE10-03B
Plan
SOLENOID VALVE FOUR WAY VALVE )
(BYPASS 1) (HEAT EXC. 1)
FOUR WAY VALVE ¥55) | [
(PIPE) 17 N SOLENOID VALVE
(vas) . DEE . (RMTL)
FOUR WAY VALVE o vy e
(0) % & (Y35)
(HEATEXC.2) ° SOLENOID VALVE
(Y9S) o ° H (RMTG)
SOLENOID VALVE __(BMIG)
(BYPASS 2) ~ (Y1S)
(Y10S) o SOLENOID VALVE VIEW R SOLENOID VALVE
s 2 (RMTT) (RMTO)
2 v (Y6S)
PRESSURE SWITCH (HIGH = (Y78)
PRESSURE PROTECTION) | i SOLENOID VALVE
(S2PH) gl f ‘ < (HOT GAS)
! ! (Y4S)
RN A ., < W T 7 i PRESSURE SWITCH (HIGH
,,,,, 2 =
INSULATION TUBE (P;EDSHS)URE PROTECTION)
THERMISTOR THERMISTOR
(M2C DISCHARGE PIPE) (M1C DISCHARGE PIPE)
(R32T) (R31T)
Front View
THERMISTOR DRIVING FOR EXPANSION VALVE
FAN MOTOR (LIQUID) (SUBCOOLING 1)
(M2F) (ROT) (Y2E)
THERMISTOR (HEAT I i Il FAN MOTOR
EXC.GAS1) LTI =\ (M1F)
(R2T) DRIVING FOR EXPANSION VALVE (MAIN 1)
DRIVING FOR EXPANSION
VALVE (CHARGE) Y1E)
Y4E
(Y4E) ¥l | THERMISTOR
DRIVING FOR EXPANSION B | (SUBCOOLING HEAT EXCH. GAS 1)
VALVE (MAIN 2) . (R5T)
(Y3E) °
DRIVING FOR EXPANSION
VALVE (SUBCOOLING 2) PRESSURE SENSOR (HIGH PRESS.)
(Y5E) (STNPH)
THERMISTOR
(HEAT EXC. GAS 2)
(R11T)
THERMISTOR PRESSURE SENSOR (LOW PRESS.)
(HEAT EXC. LIQUID 2) (S2NPL)
(R15T) . =" | THERMISTOR
THERMISTOR (SUBCOOLING E '1 . (AIR)
HEAT EXCH. GAS 2) i) == (RIT)
(R13T) o <A A i Sl “o
o THERMISTOR
(TSI-IUE(I;{TI\IIICI)S’\ITS)R | ) - b 27 | (HEAT EXCH. LIQUID 1)
10D ; e [ ] ﬂ i ] e R
v, i K THERMISTOR
THERMISTOR A ’ E (SUBCOOLING HEAT EXCH. LIQUID 1)
(DEICER 2) 5 i (R6T)
(R127) Th | 3 THERMISTOR
¥ = AN (SUCTION 1)
2 & : e | (R8T)
- e = COMPRESSOR (INV)
CRANKCASE HEATER il Xy[ (STRONG ELEC.)
E2HC
( ) COMPRESSOR (INV) THERMISTOR (M1C)
(STRONG ELEC.) (DEICER 1) CRANKCASE HEATER
(M2C) (RaT) (ETHC)
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2.3 Indoor Unit - EKHVMRD50/80AA/ABV1
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Functional Parts Layout ESIE10-03B

Bird’s-eye view

Legend
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Functional Parts Layout

2.4 Indoor Unit - EKHVMYD50/80AA/ABV1

Front view
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Functional Parts Layout ESIE10-03B

Top view
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Bird’s-eye view

Legend
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Functional Parts Layout ESIE10-03B

2.5 EKHTS 200/260 AB/AC

T
[ )

Front view

EEI- Tank sensor

Bottom view

Tank sensor

“““ Recirculation connection

Hot water out Cold water in

Coil out
towards indoor unit

Coil in
from indoor unit
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ESIE10-03B Functional Parts Layout

Top view

Worm’s-eye view

l@n Tank sensor

Recirculation connection

Hot water out Cold water in

Coil in (from indoor unit) Coil out (to indoor unit)

Bottom adaptor
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Functional Parts Layout
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2.6 EKHTSU 200/260 AB/AC

Front view

RRRRRRRRARRRRA

Tank sensor
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ESIE10-03B Functional Parts Layout

Bottom view
Pressure relief connection

Recirculation connection

Hot water out Cold water in

Coil in (from indoor unit) Coil out (towards indoor unit)

Bird’s-eye view

— Pressure relief connection
Anode
-]
Hot water pipe

e
[ — Heat exchanger
?—’_
%’
1
f_

\\‘ "

= & Recirculation pipe

=
-] Q £ “¥— Coil out connection towards indoor unit
"),

AN
) —— 7 )
- [2X)
Coil in connection from indoor unit—h\— '~%.“.Ij = - Cold water in connection
\\&-flvﬁa
i— -
S N

Hot water out connection

Recirculation connection
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3. Refrigerant Flow for Each Operation Mode

3.1 EMRQ - EKHVMYD Heating Operation

Refrigerant Flow for Each Operation Mode

MNVL MHA

945
1¥0d 301438

HILYM
ONI¥3LNI

Z

HILYM
Oz,><m1_£v|wsw L2

Promm -

pinbi| aunssaid mo| ‘ainjesadway Mo,
.seb aunssaid mo| ‘ainjesadway mo,
.pinbij ainssaid ybiy ‘eunjesadws} ybiH,

. seb ainssaid ybiy ‘ainjesedws) ybIH,

MNVL MHQO

«9LS
140d 301438

32

! ETRIF]
HOLYINANOOY ! HOLYINANOOY HOLYINKNOOY
- BELUVOLPY
o2 | NETRIE] RETR I 4
REIE] offifie L 4iiiing
1 ETR]
- EREERI WALV - EREENI I - IHANN
= L - ONIAY31-8 = o 4o L} B o6 o >ae -
ERENE N Z RN 3NV Z 1 2l = IATVA B v
5158 03HO sls |8 S03HO 2 9 . slg g SO3HO 2 9
3133 3133 T |3 H EAERE 3 |3
EHAHH z |z |z I [T = |z |z I (I
21313 I 1 31513 1
N 440 OWY3HL ONITO0D 1 < (3|2 440 OWY3IHL ONITO0D N R 440 OWYIHL ONIT00D
23 NO OW¥3HL ONILV3H 2|3 NO OWM3HL ONILVIH 282 NO OWH3HL ONILV3H
o |o o - — Q2|2 prrmcimri it —— e 2|0 prrmiimi ittt — s ——
EREES 3QIS INVY3OIY3Y SIER - 3QIS INVY3OIATY EIBE - 3QIS INVYIOITY
s = ONIT00O =--- = |5 & 1 ONI00O «--- S ]SS 1 oNM00D -
. ‘ CETEEEE” X .- , R o y
—o ONILYIH LAVV08 0SAANAHMI - o ONILYIH LAVV08'0SAANAHMI -2 o ONILYZH LAVY08'0SAAWAHMT
° .
1
1 B
H 1
1
ozZn
LAVVOL'LOYNT | ANI
LAVVZL'0L'8DYNT : LS 3dld SYO NOILONS
[ Leey
HOLYINOIY
JINVRELISHEN] J Y
¥Ot
o—{Hdis ] vy Hdes
8F
=
3
¥ 4
1 3did SYO 39dVHOSIa
z
3
S
1
M 3did ainoIn
1
(NOILOANNOD IV 14
Wwe'L @ 1840d IOIAYIS HLIM)
ANTWVA JOLS

Ircul

Refrigerant C

28



Refrigerant Flow for Each Operation Mode

ESIE10-03B

NO OWY3HL ONIT000D .
340 OWY3HL ONILVY3H -

30IS INVHIOINATY
LAVY08'0SAANAHNMT

1 1
@ : w :
3 1 3 !
o= ey . 2 ey .
AT H o
3 1 3 1
E H S :
MNVL MHA 1 MNVL MHQ 1 MNVL MHA
1 1
o . ol .
1
_ Gk .
HINHIG . WA -
oty ! o !
Y¥OLYINWNIOJY - . ¥OLYINWNJIY M
T ] i o i
= . L— . =
RN H =N . :
[ RE] ; 1 14 1 1
1 1 1 I 1
NET 1 1. ¥3lvm 1 1 w3ivm 1
ONINILNT -1 . . ONIF3LINI - . «ONIE3ILINI -1 .
agy| | @34 } e | 1 ey |
o | - . | - : oW | -
- a3 | i ) | i i)
31V ! U uam ! T _MAym ME
O oz_><m.IT% = e : wz_><mfvl% . €€ : 02,><m._.‘.|% H £ ¢
— =i EEE i =i BB i == ARE
a ! s |2 e ! ! s el NO OW3HL ONIT000 » ! szl
. M . A i 440 OWY3HL ONILY3H = . ZIRI=
| - 1 Slo]e primiim i — 1 Slefe pormiim i i e 1 S1ofe prrvmimi i —————
e . BB - 3QIS INVYIDINATY . BIBEE - 30IS INVYIOINATY . SIEE -
H s 1S 15 & oNM000 - : =85 1 ONT00o - ; : s [ 18 1 oNr00D -
[N . . R R 1 .- [ Y .
p T~ ONILVIH +— T oniyaH <—  [H\YVO08 0SAANAHNS * ONILVIH +—
@) >
>
Y
O 1
 — 1 4‘
— :
o _ SIA 1
- Y A .
O 1 N6+ 4 _
1 [] 18y : oz
'R { i . ,
. . \ LAYVOL'PLONING © ANI —
D 1 i . LAVYZL'0L'808INT © LS oy 3dId SYO NOILONS
> . i
i [iiey : [J 1eey
¥OLVINO3Y
I INvM3ONA3Y d SYA 1
= i ¥Ot :
> : L Fars ! o[z
1 + 3F ‘r M
! i S i A
I N E : .
X : FO - m 0
i Bt FOtem ”
— — _ : wa 0 1 0 wm 3did SYO 394VHOSIa
1 K H
1 : z * ! zy
1 i —€
Q 1 .
: = !
124 STA H
! }
M . 4 0 !
_ SSA 1
E i 193] LN H 3did ainoi
. Y EI 1
.pinbij ainssaid moj ‘ainjeladws} mo, — _ :
124]] R
.seb ainssaid moj ‘ainjelsadws} mo, — : 1 _
2 by ansseud yby ‘einjesedwsy ybiH, — | H Leu[] 1 . (NOILOINNOD FHv14
- seb ainssaid ybly ‘einjesedwe) YBIH, : ’ T e . . mﬁ@ o 3 [uew i WWe ', @ 140d FOINGIS HLIM)
o™ ! L IAVA dOLS

29

Ircul

Refrigerant C



Refrigerant Flow for Each Operation Mode

ESIE10-03B

3.3 xxx - other flows

3.4 Operation of Refrigerant Regulator

Recovery of
Refrigerant

Surplus refrigerant is recovered to refrigerant regulator by opening of SVL and SVG when the

indoor unit load is small.
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Refrigerant Flow for Each Operation Mode

Discharge of
refrigerant

Pressure
regulating valve
(refrigerant
regulator)

Discharge refrigerant from refrigerant regulator by opening of SVO when the load of the outdoor
unit is large.
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The circuit will be closed when SVL, SVO and SVG are all closed. In this case, the increased
pressure in the refrigerant regulator will be transferred to the liquid refrigerant pipe side, to
regulate the pressure.
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Refrigerant Flow for Each Operation Mode

ESIE10-03B
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Part 3 - Electrical Circuit

1. Switch Box Layout - Outdoor Unit EMRQ ..o, 42
1.1 Electrical component box (left switch DOX) ..........coociiiiiiiiii 42
1.2 Electrical component box (right SWitch DOX) ........cccuvviiieeeiiiiiiiiiieeeeeees 43
2. Switch Box Layout - Indoor Unit EKHVM(R\Y)DAAVT ......ccovvvvvivinnnnn.n. 44
G T o O = - Yo U | U 45
3.1 MaiN PCB - ATP oottt 45
3.2 CONtrol PCB - ASP ...ttt 47
3.3 INVerter PCB - AQP ...t 49
3.4 FIlter PCB = ABP ...t e 52
3.5 QA PCB - ABP ... e 54
3.6 Digital I/O PCB (Option PCB A7P) .....ueiiiiieeeeeeeeeeee et 55
3.7 Demand PCB (Option PCB A8P) ........uuiiiiiiieeiiiee e 57

3.8 Multi tenant PCB (A9P)
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Switch Box Layout - Outdoor Unit EMRQ ESIE10-03B

1. Switch Box Layout - Outdoor Unit EMRQ
1.1 Electrical component box (left switch box)

For EMRQ8~12
only

For EMRQ14+16

only

Legend

=] EL=HE=]3)

ccccccc

IX IX'IX XX

W‘J ]
a
[-]
e
a
[

¥ I

B-ZGE]%B
(00000000

=
0

3
2
® ®
) ° @ ‘T |@ (®) 3)
3 3 3 3 3
No. Name
1 |Sub2PCB
2 | Terminal block X2M
3 | Cable tie mountings.
The cable tie mountings allow to fix the field wiring with cable
ties to the switch box to ensure strain relief.
4 | Magnetic contactor K2M
5 | Current sensor PCB

34
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Switch Box Layout - Outdoor Unit EMRQ

1.2 Electrical component box (right switch box)

For all models

Legend

2

5

\ e - | B
Eﬂﬂrﬂ—l . of___ .-lf 5

No. Name

1 Main PCB

2 |[Sub1PCB

3 | Terminal block X1M
Main terminal block which allows easy connection of field
wiring for power supply.

4 | X1M on main PCB. Terminal block for transmission wiring.

5 |Cable tie mountings.

The cable tie mountings allow to fix the field wiring with cable
ties to the switch box to ensure strain relief.

Electrical Circuit
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Switch Box Layout - Indoor Unit EKHVM(R\Y)DAAV1

ESIE10-03B

2. Switch Box Layout - Indoor Unit
EKHVM(R\Y)DAAV1

Legend

18212 6 15 1710 16 15

No. Name
1 |Main PCB - A1P
2 | Control PCB - A3P
3 |Inverter PCB - A4P
4 |QAPCB-A5P
5 |Filter PCB - A6P
6 | Multi tenant PCB - A9P
7 | Digital /0O PCB (optional) - A7P
8 |Demand PCB (optional) - ABP
9 | Terminal block X1M
Main terminal block which allows easy connection of field
wiring for power supply.
10 | Terminal block X2M
Field wiring terminal block for high voltage connections.
11 | Terminal block X3M
Field wiring terminal block for low voltage connections.
12 | DC connector X1Y/X4Y
13 | AC connector X3Y
14 | Pump connector X2Y
15 | Cable tie mountings
The cable tie mountings allow to fix the field wiring with
cable ties to the switch box to ensure strain relief.
16 | Power wiring entry
17 | High voltage field wiring entry
18 |Low voltage field wiring entry
19 | Compressor cable entry
20 |Interface relay K1A
21 |Interface relay K2A
22 |Interface relay K3A
23 | Wiring bridges

36
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ESIE10-03B PCB Layout

3. PCB Layout
3.1 Main PCB - A1P

Main PCB - single phase

Fuse X60A X19A X35A X33A  X6A X85A  X50A X7A
3,15A 250V green blue white white white yellow white white white

) | s '_ = ‘
black X27A LL]L B X L X36A red

@ X16A white
X17A  yellow

X12A  yellow
red

X24A  black

= X15A white

white  X25A X23A  blue

X30A  white

X65A X20A X38A SS1 X70A
white white white yellow

Main PCB - A1P

Il ] L ] ]

X60AXT19AX35AX33A X6A X85A  X50A

L1
X27A

X7A

SSt NORMAL

D- EMG

]
X70A

OC 1 OO C 1

X23A  X24A  X12A X17A
X15A X18A X16A  X36A

<
|:|§XG5A X20A X38A
COCcC—1 ]

X30A

L 11 CJC_d
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PCB Layout

ESIE10-03B

Legend

Connector Color Connected to - function
SS1 Emergency switch
X6A Yellow -
X7A White K1E: electronic expansion valve
X12A Yellow RA4T: returning water thermistor
X15A White X3M: thermostat cooling input
X16A White -
X17A Yellow R5T: leaving water thermistor
X18A Red R3T: liquid thermistor R-410A
X19A White X1Y-35&36: S1L: flow switch
X20A White M1P: DC inverter pump (heating)
X23A Blue -
X24A Black -
X25A White X2M-17&18: cooling mode ON/OFF output
X27A Black X803A of PCB A5P
X30A White X3M / K3A
X33A White X2A of PCB A7P*
X35A White X10A of PCB A3P
X36A Red -
X38A White X1A of PCB A9P
X50A White -
X60A Blue -
X65A White -
X70A Yellow X15A of PCB A3P
X85A White X80A of PCB A8P*

*: A7P, A8P= option PCB; connection not standard

38

Electrical Circuit



ESIE10-03B PCB Layout

3.2 Control PCB - A3P

Control PCB - single phase

X21A X3A  X4A  X5A X7A  X8A X23A
white orange yellow black pink  green white

yellow X11A
blue X12A

white  X25A ————

white  X13A

X1A  blue
white  X14A

X15A  X16A X10A  X9A Fuse
black yellow white white 3,15A 250V
Control PCB - A3P
X21A X3A X4A X5A  X7A X8A X23A
\
FE T PR
freil. I
i = ST —
X11A QQ [ e P o oy
X12A iy 3“"@"” - z C
: (s c : M i
fi g | g HEL R b
X25A s VRS e i |
1 & Z Pc1c -qﬁ g v i | It i
L m| HL I — =
X13A oy o [] = = .
B g B 3 >
X14A | els 28 Q E ¥l XA
E Fio 0 .0 0O B
Lotw@n_ Mi*x% @’“ T 3. 156] 258V O
\
X10A X9A Fuse= 3,15A 250V
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Legend

Connector Color Connected to - function
X1A Blue X2M [5 - 7] & K2A & K3A
X3A Orange -
X4A Yellow -
X5A Black X2M [3-4]/X3Y [1-2]
X7A Pink -
X8A Green Bridge with filter capacitors
X9A White -
X10A White X35A of PCB A1P -> 16V power supply
X11A Yellow R2T!
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]"3
X25A White X1Y [23 - 24] -> R9T

*1: Only for EKHTS
*2: Only for benefit kWh rate power supply installation
*3: Not mentioned on wiring diagram

40
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ESIE10-03B PCB Layout

3.3 Inverter PCB - A4P

Inverter PCB - single phase

white Yellow/green

Vv Earth

red blue brown red red

Fuse
6,3 A 250V

white X111A ‘ 3 : 28 0C A > : = LB orange
white' X141A ) : { ;
Fuse XT7TA yellow
3,15 A 250V X28A ooy
X27A pink
X26A black
white X106A X25A blue

X66A X9A X5A X22A X11A X18A | X32A

white white white blue white blue white
X37A X21A X12A X17A
white white blue red

Electrical Circuit 41



PCB Layout ESIE10-03B

Inverter PCB A4P

F1U

le | B
X111A !
X141A : 1"k 1 1
F6U —= : ] - ' Iﬁ v —.I—- -0 : X77A
j v i X28A
X27A
X106A —— 5 = X20R

X66A X9A X5A X22A X11A X18A | X32A
X37A X21A X12A X17A
Legend
Connector| Color Connected to - function
X5A White |-
X9A White | X809A of PCB A5P -> communication
X11A White |-
X12A Blue |X1Y ->R6T, R7T, R10T, R11T
X17A Red X1Y -> B1PH
X18A Blue |X1Y ->B1PL
X21A White | X1Y [25 - 30] -> K2E
X22A Blue |X4Y [1-6]->K3E
X25A Blue -
X26A Black |K3S -> 2-way valve
X27A Pink | M1F -> sub cooling fan
X28A Grey |-

X32A White |K1A -> relay of S1PH & Q2L
X37A White |-
X66A White |-
X77A Yellow |K1A & X3Y

X106A White | X2Y -> M28

X111A White | R8T -> fin thermistors
X141A White |-

Earth Yellow/
Green

Casing (earth)
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PCB Layout

Fuse 1 - 6,30 A, 250V
Fuse 2 - 3,15 A, 250V
LA Red LB of A6P
LB Orange |R1L -> reactor
LC Brown
NA Blue |NB of A6P
U Red
Vv White |M1C -> compressor
w Blue

Electrical Circuit
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PCB Layout

3.4 Filter PCB - A6P

Filter PCB - single phase

alym N - 4740 J0jo8UU0D

NOSZ VE'9
nid4esnd

4N

7

_..J.| a1

41

yues  I0J08UUOD B)IYM + |qeD Usalb

pal
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PCB Layout

Filter PCB - A6P

Legend

AR

Ia
!._.

=

-1

——

—

P b
XEGSR

_.__i

o

Ll cee

0
cae7 ceos
coe7A Ceven

e

RCV473@-010PF @7

Connector Color Connected to - function
rlzlﬁ ;i‘: X1M [L - N] Power supply 1~230V
;2 ;ii LC - NC Inverter PCB
r|:1||:= ;ﬁ‘: X2M [10 - 11] via V5C
E Green cable, | .

white connector

F1U

6,3A 250V [fuse]

Electrical Circuit
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PCB Layout

ESIE10-03B
3.5 QA PCB-A5P
QA PCB - single phase
X809A
white
X801A white
Fuse F3U
6,3A 250V

X803A

Green

black
QA PCB - A5P
X809A
; oo o o WHB
) on =
M Pc'éa Sé o O
) wHa §E
s o D| T X801A
o)
O
H
3
“ - F3U
HIC8A1
g il —E3
Legend
Connector Color Connected to - function
X801A White X2M [8 - 9] by V5C
X803A Black X27A of main PCB A1P
X809A White X9A of inverter PCB A4P
F3U - Fuse 6,3A / 250V
E3 Green Earth
46
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PCB Layout

3.6 Digital /0 PCB (Option PCB A7P)

Digital I/O PCB (option PCB A7P)

Digital I/O PCB (option PCB A7P)

X1

X2

X3

X4

X2A/ CN2

X1A YC Y1
X2A/CN2
A X2M " 10
x
OFF | ON
x
N
x
@ SS1
[]
X
h [] H
X1M
r A
Yc | Y1 y2 | v3 Y4 1O

X1A

Electrical Circuit
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PCB Layout

ESIE10-03B

Legend
Connector Color Connected to - function
X1A White X2M [6 - 7]
X2A White X33A of main PCB (A1P)
X1 -
X2 . Cooling/heating ON/OFF output (optional power supply)
X3 - .
Xa Alarm output (optional power supply)
Y1-YC - Domestic hot water mode ON/OFF output
Y3-YC - Solar priority
48 Electrical Circuit



ESIE10-03B

PCB Layout

3.7 Demand PCB (Option PCB A8P)

Demand PCB (option PCB A8P)

X80A
used in safety  multiple multiple used together
combination feed- setpoint setpoint with 1,2, 3
with 5 for back application application and/or 4
thermostat BUH used in used in
combina- combina-
tion with 5 tion with 5
Demand PCB (option PCB A8P)
/ AN
O HBHA O
B
. <C
OO0 |
= i -
R
[n]
SIS IS IS SIS
L |+ 23«5 ] )
Legend
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 multiple setpoint application 1
4-5 - 2 core cable for multiple setpoint application 2
Electrical Circuit 49
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3.8 Multi tenant PCB (A9P)

Multi tenant PCB - single phase

Fuse
3,15 A 250V

X2M: T1-T2

white X1A

X1M

50 Electrical Circuit



ESIE10-03B PCB Layout

Multi tenant PCB A9P

X1M

X2M

F1U

Legend
Connector | Color Connected to - function
X1A White | X38A of A1P -> Multi tenant power supply
X1M X2M [19 - 20] -> 24 V AC +20%
X2M: T1-T2 bridged
Fuse 3,15 A, 250V

Electrical Circuit 51
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Part 4 - Function

. Function General...........cooeeeee e 62
1.1 SYMDOI e 62
1.2 0peration MOE.........oouiiiiiiiiiiiiie e e e e e 64

. BasiC Control.........coo i ——————— 65
2.1 NOrmMal OPEration ..........ooieiiiiieee et 65
2.2 Compressor PICONTIOL.........eiiiiiiee et 67
2.3 Electronic Expansion Valve Pl Control..........ccccccovuuevinriiiiinininiieeeeeeeenee. 70
2.4 Step Control of Outdoor Unit Fans ..........cccceeviiiiiiiiiiieeeeieeee e 70
2.5 Outdoor Unit Fan Control in Cooling Operation ...........cccccoviiieiiiiieennns 71
2.6 Heat Exchanger CONtrol..........oooviiiiiiiiiiiiiee e 72

. Special Control........coo i ————————— 73
3.1 StArtup CONLrOl .......eeeeiiee e e e e e e e e e e e e e 73
3.2 Ol Return Operation ............ooooiiiii e 75
3.3 Defrost Operation ...........oooiiiiiiiiiie e 79
3.4 Pump-down Residual Operation ..........ccccceeveeeiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee, 81
3.5 StANADY ... 83
3.6 Stopping OPEeration .........ccuuuiiiieei i 84

. Protection Control ... 85
4.1 High Pressure Protection Control............cooiuieiriiiieie e 85
4.2 Low Pressure Protection Control.............ccoviiiiiiiieieiiieniiieeeee e 87
4.3 Discharge Pipe Protection Control ... 89
4.4 Inverter Protection Control ...........cocciiiiiiiiiieiiieee e 90
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1. Function General
1.1 Symbol

Electric symbol

Symbol Description or function
EMRQ8~16P
Y2S
(Heat exchanger1) .
20SA YoS Four way valve (Heat exchanger switch)
(Heat exchanger2)
20SB Y8S Four way valve (High/low pressure gas pipe switch)
DSH - Discharge pipe superheated degree
DSHi - Discharge pipe superheat of inverter compressor
DSHs - Discharge pipe superheat of standard compressor
EV - Opening of electronic expansion valve
Y1E (Main1) . . .
EVM - Electronic expansion valve for main heat exchanger
Y3E (Main2)
Y2E (Subcooling1) ) ) .
EVT - Electronic expansion valve for sub-cooling heat exchanger
Y5E (Subcooling2)
EVJ Y4E Electronic expansion valve at the refrigerant charge port
HTDi _ Value of INV compressor discharge pipe temperature compensated with outdoor air
temperature
HTDs _ Value of STD compressor discharge pipe temperature compensated with outdoor air
temperature
Pc S1NPH Value detected by high pressure sensor
Pe S2NPL Value detected by low pressure sensor
SH - Evaporator outlet superheat
SHS - Target evaporator outlet superheat
Y5S
SVE (Bypass1) Main bypass solenoid valve
Y10S (Bypass2)
SVP Y4S Solenoid valve for hot gas
SVL Y3S Refrigerant regulator liquid pipe solenoid valve
SVG Y1S Refrigerant regulator gas pipe solenoid valve
SVO Y7S Refrigerant regulator exhaust pipe solenoid valve
SVT Y6S Refrigerant regulator discharge pipe solenoid valve
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Electric symbol L :
Symbol Description or function
EMRQ8~16P
Ta R1T (A1P) Outdoor air temperature
R8T (Suction pipe1) ) )
TsA — Suction pipe temperature
R10T (Suction pipe2)
R4T (Deicer1) .
Tb - Heat exchanger outlet temperature at cooling
R12T (Deicer2)
R2T
(Gas pipe1) )
Tg R11T Heat exchanger gas pipe temperature
(Gas pipe2)
R7T
(Liquid pipe1) o , . :
Tf R15T Temperature of liquid pipe between heat exchanger and main electronic expansion valve
(Liquid pipe2)
R5T
(Gas pipe1) . . ;
Tsh R13T Temperature detected with the subcooling heat exchanger outlet thermistor
(Gas pipe2)
R6T
(Liquid pipe1) o . o .
TI R14T Liquid pipe temperature detected with the liquid pipe thermistor
(Liquid pipe2)
Tsc RIT, R14T Temperature of liquid pipe between liquid shutoff valve and supercooled heat exchanger
Tc - High pressure equivalent saturation temperature
TcS - Target temperature of Tc
Te - Low pressure equivalent saturation temperature
TeS - Target temperature of Te
Tfin R1T (A4P) (A5P) Inverter fin temperature
Tp - Calculated value of compressor port temperature
Tdi R31T (R32T) Discharge pipe temperature of inverter compressor
Tds R32T Discharge pipe temperature of standard compressor
Function 55



Function General ESIE10-03B
1.2 Operation Mode
o) tion inle__ Thermostat ON
> per o<
Indoor unit
stop or v
thermostat — Operation
P lizat
OFF i mode
changeover o
] Restart <€
» stanby |«
Thermostat ON /
; Malfunction/
Rotation
I::I Stanby Malfunction/
Y Indoor unit stop Stanby
or thermostat OFF ~
Cooling Heating / ) 7|Pump-down
startup startup ||« Thermostat ON residual
operation
Malfunction/ A .
After completion of | Stanby Opgranon
startup control , mode
Indoor unit stop changeover
/ or thermostat OFF '~
Normal operation - 4 - —
. arge capaci
Compressor Pl control Y abactty
- Motorized valve P control
- Protection control .
> opelrgltion < > >
Malfunction/
Stanby Indoor unit stop
or thermostat
OFF
Oil return IN Yes [Oil return | \
conditions are met > o%'érrgtﬁ‘éﬂ‘* >
Defrost IN Yes | Defrosting | >
conditions are me 7| operation >
Operation mode
Operation mode . €S changeover \ 5| Mode >
c?]angeover | changeovers
Malfunction/Stand by

.

/

x “Oil return”, “Defrost” and “Mode changeover” move on to the next process after the completion of
above function in progress even if the thermostat is OFF during the operation.

56

Function



ESIE10-03B

Basic Control

2. Basic Control

2.1 Normal Operation
2.1.1 List of Functions in Normal Operation

(Electric Function of Functional Part
Part Name Symbol . . Normal Simultaneous
Symbol) Normal Cooling Normal Heating Coolig” H®¥ing
PI control, High P1 control, High Pl control, High
Compressor 1 M1C pressure protection, pressure protection, pressure protection,
. Low pressure Low pressure Low pressure
protection, protection, protection,
Compressor 2 M2C Td protection, Td protection, Td protection,
INV protection, INV protection, INV protection,
Outdoor unit heat Outdoor unit heat
Qutdoor unit fan 1 M1F exchanger: ) exchanger: .
Condenser / Cooling | Condenser / Cooling
— Cooling fan control fan control fan control
. Outdoor unit heat Outdoor unit heat
Qutdoor unit fan 2 M2F exchanger: exchanger:
Evaporator / Fan step | Evaporator/ Fan step
Outdoor unit heat Outdoor unit heat
Y1E exchanger: exchanger:
: : Condenser / Liquid Condenser / Liquid
(El\llleacm)onlc expansion valve EVM 1375 pls pressure control pressure control
Outdoor unit heat Outdoor unit heat
Y3E exchanger: exchanger:
Evaporator / Pl control | Evaporator / Pl control
Electronic expansion valve Y2E
(Supercooling) EVT Y5E PI control P1 control PI control
Electronic expansion valve
(Refrigerant charge) EVJ Y4E 80 pls 80 pls 80 pls
Outdoor unit heat Outdoor unit heat
Y2S exchanger: exchanger:
Four way valve 50SA OFF Condenser / OFF Condenser / OFF
(Heat exchanger switch) Outdoor unit heat Outdoor unit heat
Y9S exchanger: exchanger:
Evaporator / ON Evaporator / ON
Four way valve (High/low
pressure gas pipe switch) 20SB Y8S ON OFF OFF
Solenoid valve (Main bypass) | SVE i?(?S ON OFF OFF
Solenoid valve (Hot gas) SVP Y4S OFF OFF OFF
Solenoid valve (Refrigerant SVL Y3S ON for refrigerant ON for refrigerant ON for refrigerant
regulator liquid pipe) recovery recovery recovery
Solenoid valve (Refrigerant SVG Y1S ON for refrigerant ON for refrigerant ON for refrigerant
regulator gas vent pipe) recovery recovery recovery
Solenoid valve (Refrigerant SVO Y7S ON for refrigerant ON for refrigerant ON for refrigerant
regulator exhaust pipe) discharge discharge discharge
Solenoid valve (Refrigerant ; : ;
regulator discharge pipe) SVT Y6S ON for oil level control | ON for oil level control | ON for oil level control

Indoor unit actuator

Normal cooling

Normal heating

Fan

Thermostat ON unit

Remote controller setting

Remote controller setting

Stopping unit

OFF

OFF

Thermostat OFF unit

Remote controller setting

LL

Electronic expansion valve

Thermostat ON unit

Normal opening *1

Normal opening *2

Stopping unit

0 pls

192 pls

Thermostat OFF unit

O pls

192 pls

*1. PI control : Evaporator outlet superheated degree (SH) constant.
*2. PI control : Condenser outlet subcooled degree (SC) constant.
*1 and 2 : Refer to “Electronic Expansion Valve Pl Control” on page 62.
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Electronic Normal heati

symbol
Electronic expansion valve (EVH) Y4E 760 pls (fully opened)
Electronic expansion valve (EVL) Y5E 760 pls (fully opened)

BS unit actuatior Normal cooling

(EE'?,C,Lrg;“C expansion valve Y2E | 480 pls (fully opened)
Electronic expansion valve (EVLS) Y3E 480 pls (fully opened)
Electronic expansion valve 0 pls (simultaneous Coolimﬁgy
(EVSC) Y1E Opls control)” |
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2.2 Compressor Pl Control

Compressor Pl Control
Carries out the compressor capacity Pl control to maintain Te’at constant'during,cooling
operation and Tc at constant during heating operation to ensure‘stable uniterformance.

[Cooling operation]

Controls compressor capacity to adjust Te to

achieve target value (TeS).

Te set value (Make this setting while in Setting

mode 2.)
Te setting
L M (Normal) H
(factory
setting)
3 6 7|89 ]10]11

[Heating operation]

Controls compressor capacity to adjust Tc to

achieve target value (TcS).

Te set value (Make this setting while in Setting

mode 2.)
Tc setting
L M (Normal) H
(factory
setting)
43 46 48

Te: Low pressure equivalent saturation
temperature (°C)

TeS : Target Te value
(Varies depending on Te setting, operating
frequency, etc.)

*On multi-outdoor-unit systems, this control is made
according to values of the first-priority unit, which is
detected with the pressure sensor.

Tc: High pressure equivalent saturation
temperature (°C)

TcS : Target Tc value
(Varies depending on Tc setting, operating
frequency, etc.)

*On multi-outdoor-unit systems, this control is made
according to values of the first-priority unit, which is
detected with the pressure sensor.
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B Operating Priority and Rotation of Compressors (For multi standard connection, system)

Each compressor operates in the following order of priority.

] = == INV:  Inverter compressor
) ) Pattern 1 {_ _ 1Pattern2 " j Pattern 3 STD1: Standard compressor 1

STD2: Standard compressor 2

EMRQ8P, 10P, 12P EMRQ14P, 16P
— — — —
No.2 No 1} No.2 No 1}

| ]
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B Compressor Step Control

Compressor operations vary with the following steps according to information in®Compressor Pl Control” on
page 59.

Furthermore, the operating priority of compressors is subject to information in #Operating Priorityyand Rotation of
Compressors (For multi standard connection system)” on page 60.

Single unit installation

EMRQB8AAY1, 10AAY1, 12AAY1

STEP STEP

No. INV STD1 No. INVA INV2
1 52Hz = |nitial step 1 52Hz 52Hz
2 56Hz 2 56Hz 56Hz
3 62Hz 3 62Hz 62Hz
4 68Hz 4 66Hz 66Hz
5 74Hz 5 70Hz 70Hz
6 80Hz 6 74Hz 74Hz
7 88Hz 7 80Hz 80Hz
8 96Hz 8 88Hz 88Hz
9 104Hz 9 92Hz 92Hz
0 10Hz 0 96Hz 96Hz
1 16Hz 1 04Hz 04Hz
2 24Hz 2 10Hz 10Hz
3 32Hz 3 16Hz 16Hz
4 44Hz 4 24Hz 24Hz
15 158Hz 5 32Hz 32Hz
6 66Hz 6 44Hz 44Hz
7 76Hz 7 58Hz 58Hz
8 88Hz 8 66Hz 66Hz
9 202Hz 9 76Hz 76Hz
20 210Hz 20 88Hz 88Hz
21 52Hz [6) 21 202Hz | 202Hz
22 62Hz [6) 22 210Hz 210Hz
23 68Hz [6) 23 218Hz 218Hz
24 74Hz [6) 24 232Hz 232Hz
25 80Hz [6) 25 248Hz 248Hz
26 88Hz [o] 26 266Hz | 266Hz
27 96Hz [o]

28 04Hz [e]

29 16Hz [6)

30 24Hz [e) <EMRQ8PY1 upper limit

31 32Hz (0]

32 44Hz [6)

33 158Hz [o]

34 176Hz [e]

35 188Hz [6)

36 202Hz [6)

37 210Hz [6)

Notes:

1. INV : Inverter compressor
STD1 : Standard compressor 1
STD2 : Standard compressor 2

2. Depending on the operating conditions of compressors, the compressors may run in patterns

other than those aforementioned.

EMRQ14AAY1, 16AAY1

- Initial step
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2.3 Electronic Expansion Valve Pl Control

Main electronic expansion valve EVM control
When the outdoor unit heat exchanging is performed via the evaporatorn(20SAfis set to ON),
this function is used to exert Pl control on the electronic expansion,valve (YAE) soithat the
evaporator outlet superheated degree (SH) will become constant.
SH=Tg-Te SH: Evaporator outlet’superheated degree
(°C)

Tg : Suction pipe temperature (°C) detected
by the heat exchanger gas pipe
thermistor R2T.

Te : Low pressure equivalent saturated
temperature (°C)

Subcooling electronic expansion valve EVT control
In order to make the maximum use of the subcool heat exchanger, this function is used to exert
PI control on the electronic expansion valve (Y3E) so that the evaporator-side gas pipe
superheated degree (SH) will become constant.
SH=Tsh-Te SH: Evaporator outlet superheated degree
(°C)

Tsh:Suction pipe temperature (°C) detected
by the subcool heat exchanger outlet
thermistor R5T

Te: Low pressure equivalent saturated
temperature (°C)

Refrigerant charge electronic expansion valve EVJ control
While in automatic refrigerant charge mode, this function is used to exert Pl control on the
opening degree of the electronic expansion valve (Y2E) in response to outdoor temperature and
close the valve after the completion of refrigerant charge.
For normal operation, fully open this electronic expansion valve.

2.4 Step Control of Outdoor Unit Fans

Used to control the revolutions of outdoor unit fans in the steps listed in table below, according to condition changes.

Fan revolutions (rpm)
STEP No. Single type Multiple type

8HP 10HP 12HP 14HP 16HP M8 M10 M12 M14 M16

0 0 0 0 0 0 0 0 0 0/0 0/0
1 285/255 | 285/255 | 285/255 | 285/255 | 285/255 350 350 350 230/0 230/0
2 315/285 | 315/285 | 315/285 | 360/315 | 360/315 370 370 370 380/0 380/0
3 360/330 | 360/330 | 360/330 | 395/365 | 395/365 400 400 400 290/260 | 290/260
4 430/400 | 430/400 | 430/400 | 480/440 | 480/440 450 450 450 375/345 | 375/345
5 590/560 | 590/560 | 590/560 | 560/530 | 560/530 540 560 560 570/540 | 570/540
6 690/660 | 690/660 | 690/660 | 760/730 | 760/730 610 680 680 720/690 | 720/690
7 820/790 | 820/790 | 820/790 | 960/930 | 960/930 680 710 710 910/880 | 910/880
8 920/890 | 920/890 | 951/931 |1125/1095 | 1155/1125 710 750 775 1091/1061 | 1091/1061
9 920/890 | 920/890 | 1020/990 | 1125/1095 | 1200/1170 796 821 870 1136/1106 | 1136/1106
Fani/Fan2 | Fan1/Fan2 | Fan1/Fan2 | Fan1/Fan2 | Fan1/Fan2 Fani/Fan2 | Fan1/Fan2

* Figures listed above are all those controlled while in standard mode, which vary when the system is set to high static
pressure or capacity precedence mode.
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2.5 Outdoor Unit Fan Control in Cooling ‘©peration

While in cooling operation, if the outdoor temperature is low;-this mode provides high-pressure
control using the outdoor unit fan to retain appropriate liquid pressure, thus ensuring refrigerant
circulation rate to be supplied to indoor units.

Fan step 9
Pc>3.28MPa Pl control
h 4
Fan step 8
Pc>3.18MPa Pl control
\ 4
Fan step 7
Pc>3.08MPa Pl control
\ 4
Lapse of 20 sec. PI control
. Hold the current step on |
1 step on outdoor unif————————— " olidcor unit fan P} step on outdoor uni
fan fan
R — <«
PI control Lapse of 20 sec.
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2.6 Heat Exchanger Control

A
While in heating or cool/heat simultaneous operation, ensd@ ing and
evaporating temperature by changing over the air heat exch
evaporator or the condenser in response to loads.

Single system

Outdoor unit Outdoor unit Note 1. "GR" is a numeric value
- - - representing the current
Left side | Right side P Leftside | Right side balanced condition and
calculated from target
Condenser| Condenser Evaporator - condensing temperature, target
A Y evaporatingdtemperature,
R>2 R<-2 current condensing
GR>25 GR<-20 GR > 15 GR<-10 temperature, and current
A 4 v evaporating temperature.
Outdoor unit GR>25 Outdoor unit
Left side | Right side < Left side | Right side
GR < -20
Evaporator| Condenser| Evaporator| Evaporator,
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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 compressorprior to the,startupiof the
compressor, thus reducing startup loads. Furthermore, the inverter is turned ON to chargesthe capacitor.

In addition, to avoid stresses to the compressor due to oil return or else after the startup, the-following controlis 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 Cooling Operation

Actuator Symbol Elect. Control Startup control
symbol before
EMRQ | Strup STEP1 STEP2

Compressor 1 — M1C 0 Hz 52 Hz+OFF+OFF 52Hz+OFF+OFF+2STEP /
20 sec.

Compressor 2 M2C (Until it reaches
Pc-Pe>0.39 MPa)

Outdoor unit fan 1 — M1F STEP4 Ta<20°C: OFF +1step/15 sec. (When

Ta>20°C: STEP4 Pc_max>2.16 MPa)

Outdoor unit fan 2 M2F -1step/15 sec. (When
Pc_max<1.77 MPa)

Electronic expansion EVM Y1E 0 pls 1375 pls 1375 pls

valve (Main) Y3E

Electronic expansion EVT Y2E 0 pls 0 pls Opls

valve (Subcooling) Y5E

Electronic expansion EVJ Y4E 80 pls 80 pls 80 pls

valve (Refrigerant

charge)

Four way valve 20SA Y2S OFF OFF OFF

(Heat exchanger switch) Y9S

Four way valve (Dual 20SB Y8S ON ON ON

pressure gas pipe switch)

Solenoid valve (Main SVE Y5S OFF ON ON

bypass) Y10S

Solenoid valve (Hot gas) |SVP Y4S OFF OFF OFF

Solenoid valve SVL Y3S OFF OFF OFF

(Refrigerant regulator

liquid pipe)

Solenoid valve SVG Y1S OFF OFF OFF

(Refrigerant regulator gas

vent pipe)

Solenoid valve SVO Y7S OFF OFF OFF

(Refrigerant regulator

discharge pipe)

Solenoid valve SVT Y6S OFF OFF OFF

(Refrigerant regulator

discharge pipe)

Ending conditions A lapse of | A lapse of 15 sec.

60 sec. OR *Alapse of 90 sec.

e Pc - Pe>0.39 MPa
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3.1.2 Startup Control in Heating Operation
Actuator Symbol Elect. Control Startup control
symbol before
EMRQ startup STEP1 STEP2
Compressor 1 — M1C O Hz 52 Hz+OFF+OFF 52Hz+OFF+OFF+2STEP /
20 sect
Compressor 2 M2C (Ontil it reaches
Pc-Pe>0.39 MPa)
Outdoor unit fan 1 — M1F STEP4 20SA=0ON: STEP7 20SA=0ON: STEP7
20SA=0OFF 20SA=0FF
+1step/15 sec. (When +1step/15 sec. (When
; Pc_max>2.16 MPa) Pc_max>2.16 MPa)
Outdoor unit fan 2 M2F -1step/15 sec. (When -1step/15 sec. (When
Pc_max<1.77 MPa) Pc_max<1.77 MPa)
Electronic expansion EVM Y1E 0 pls 20SA=0ON: SH Control 20SA=0N: SH Control
valve (Main) Y3E 20SA=0FF: 1375 pls 20SA=0FF: 1375 pls
Electronic expansion EVT Y2E 0 pls O pls 0 pls
valve (Subcooling) Y5E
Electronic expansion EVJ Y4E 80 pls 80 pls 80 pls
valve (Refrigerant
charge)
Four way valve 20SA Y2S When When outdoor heat When outdoor heat
(Heat exchanger switch) Y9S outdoor exchanger is evaporator: ON | exchanger is evaporator: ON
heat When outdoor heat When outdoor heat
exchanger |exchanger is condenser: exchanger is condenser:
is OFF OFF
evaporator:
ON
When
outdoor
heat
exchanger
is
condenser:
OFF
Four way valve (Dual 20SB Y8S OFF OFF OFF
pressure gas pipe switch)
Solenoid valve (Main SVE Y5S OFF OFF OFF
bypass) Y10S
Solenoid valve (Hot gas) |SVP Y4S OFF OFF OFF
Solenoid valve SVL Y3S OFF OFF OFF
(Refrigerant regulator
liquid pipe)
Solenoid valve SVG Y1S OFF OFF OFF
(Refrigerant regulator gas
vent pipe)
Solenoid valve SvO Y7S OFF OFF OFF
(Refrigerant regulator
discharge pipe)
Solenoid valve SVT Y6S OFF OFF OFF
(Refrigerant regulator
discharge pipe)
Ending conditions Alapse of |A lapse of 15 sec.
60 sec. OR *Alapse of 90 sec.

e Pc - Pe>0.39 MPa
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3.2 Oil Return Operation

This function is used to recover refrigerant oil that flows out from the compressor. to the system side by conducting oil
return operation in order to prevent the compressor from running out of refrigerantioil.

3.2.1 Cooling Oil Return Operation

[Start conditions]

Referring to the following conditions, start cooling oil return operation.
¢ Integral oil rise rate is reached to specified level.

OR
the first time)

Furthermore, the integral oil rise rate is calculated by Tc, Te, and compressor loads.

The higher the compressor operating step No., the cumulative refrigerant oil consumption increases.

* When cumulative compressor operating time exceeds 8 hours (2 hours when the power supply turns ON for

(Refrigerant regulator
discharge pipe)

Outdoor unit actuator Symbol Elect. symbol Oil return operation Operation after oil return
EMRQ

Compressor 1 — M1C 52Hz+ON+ON 52Hz+ON+ON
(Subsequently, constant low (Subsequently, constant low
pressure control) pressure control)
Maintain the number of Maintain the number of

Compressor 2 M2C compressors that were used compressors that were used
before oil return operation) before oil return operation)

Outdoor unit fan 1 — M1F Cooling fan control Cooling fan control

Outdoor unit fan 2 M2F

Four way valve (Heat 20SA Y2S OFF OFF

exchanger switch) Y9S

Four way valve (Dual 20SB Y8S ON ON

pressure gas pipe switch)

Electronic expansion EVM Y1E 1375pls 1375pls

valve (Main) Y3E

Electronic expansion EVT Y2E SH control SH control

valve (Subcooling) Y5E

Electronic expansion EVJ Y4E 80pls 80pls

valve (Refrigerant

charge)

Solenoid valve (Main SVE Y5S ON ON

bypass) Y10S

Solenoid valve (Hot gas) |SVP Y4S OFF OFF

Solenoid valve SVL Y3S Opls Opls

(Refrigerant regulator

liquid pipe)

Solenoid valve SVG Y1S Opls Opls

(Refrigerant regulator gas

vent pipe)

Solenoid valve SvO Y7S Opls Opls

(Refrigerant regulator

discharge pipe)

Solenoid valve SVT Y6S Opls Opls

End conditions

o After a lapse of 5 min.
Or | «TsA-Te<5°C

e Pc_max>3.63MPa

o After a lapse of 3 min.
[. Pe_min<5°C
or
e HTdmax>100°C

*1: In case of multi outdoor unit system:

Master unit: It conducts the operation listed in the table above.

Slave units: Operating units conduct the operation listed in the table above.
Non-operating units conduct the operation listed in the table above after the "Oil returning" process.
(Non-operating units stop while in "Preparation” mode.)
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Cooling indoor unit actuator

Qil return operation

Fan

Thermo. ON unit

Remote controller setting

Unit not in operation

OFF

Thermo. OFF unit

Remote controller'setting

Electronic expansion valve

Thermo. ON unit

Normal opehing degree

Unit not in operation

192pls

Thermo. OFF unit

Normal opening degree for forced thermostat ON

Cooling BS unit actuator Elect. symbol Oil return operation
Electronic expansion valve (EVH) Y4E 600pls
Electronic expansion valve (EVL) Y5E 760pls
Electronic expansion valve (EVHS) Y2E 480pls
Electronic expansion valve (EVLS) Y3E 480pls
Electronic expansion valve (EVSC) Y1E Opls
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3.2.2 Heating Oil Return Operation (including cooling'/ heating

simultaneous operation)

[Start conditions]
Referring to the following conditions, start heating oil return operation.
* Integral oil rise rate is reached to specified level.
OR * When cumulative compressor operating time exceeds 8 hours (2 hours when the’pewer'supply turns ON for
the first time)
Furthermore, the integral oil rise rate is calculated by Tc, Te, and compressor loads.

The higher the compressor operating step No., the cumulative refrigerant oil consumption increases.

Actuator Symbol Elect. symbol Oil return operation
EMRQ
Compressor 1 — M1C Maintain load that was applied before oil return
operation.
When current circulation rate < circulation rate required
Compressor 2 M2C for oil return operation, turn ON the STD compressor
every 10 seconds (up to 3 units at maximum).
Outdoor unit fan 1 — M1F When outdoor unit heat exchanger is condenser, the
fan will run under cooling fan control.
Outdoor unit fan 2 M2F When outdoor unit heat exchanger is evaporator, the
fan will run at the fan step 7 or 8.
Electronic expansion valve (Main) EVM Y1E 20SA=0ON : PI control
Y3E 20SA=0FF : 418pls
Electronic expansion valve EVT Y2E PI control
(Subcooling) Y5E
Electronic expansion valve EVJ Y4E 80pls
(Refrigerant charge)
Four way valve (Heat exchanger 20SA Y2S When outdoor unit heat exchanger is condenser, the
switch) Y9S valve will turn OFF.

When outdoor unit heat exchanger is evaporator, the
valve will turn ON.

Four way valve (Dual pressure gas |20SB Y8S OFF

pipe switch)

Solenoid valve (Main bypass) SVE Y5S OFF
Y10S

Solenoid valve (Hot gas) SVP Y4S Opls

Solenoid valve (Refrigerant regulator | SVL Y3S Opls

liquid pipe)

Solenoid valve (Refrigerant regulator | SVG Y1S Opls

gas vent pipe)

Solenoid valve (Refrigerant regulator | SVO Y7S Opls

discharge pipe)

Solenoid valve (Refrigerant regulator | SVT Y6S Opls

discharge pipe)
End conditions

e Pe_min<0.22MPa
Or | e After a lapse of 9 min.

*1: In case of multi outdoor unit system:
Master unit: It conducts the operation listed in the table above.
Slave units: Operating units conduct the operation listed in the table above.
Non-operating units conduct the operation listed in the table above after the "Oil returning" process.
(Non-operating units stop while in "Preparation” mode.)
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Cooling indoor unit actuator Qil returnioperation
Thermo. ON unit Remote'controllersetting
Fan Unit not in operation OFF
Thermo. OFF unit Remate controller setting
Thermo. ON unit Normal‘openingdegree
Electronic expansion valve Unit not in operation 192pls
Thermo. OFF unit Normal opening degree fot'\ferced thermostat ON
Heating indoor unit actuator Oil return operation
Thermo. ON unit Remote controller setting
Fan Unit not in operation OFF
Thermo. OFF unit Remote controller setting
Thermo. ON unit Normal opening degree
Electronic expansion valve Unit not in operation 224 pls
Thermo. OFF unit Normal opening degree for forced thermostat ON
Cooling BS unit actuator Elect. symbol Oil return operation
Electronic expansion valve (EVH) Y4E Opls
Electronic expansion valve (EVL) Y5E 760pls
Electronic expansion valve (EVHS) Y2E Opls (60pls when Pc_max>2.85MPa)
Electronic expansion valve (EVLS) Y3E 480pls
Electronic expansion valve (EVSC) Y1E PI control
Heating BS unit actuator Elect. symbol Oil return operation
Electronic expansion valve (EVH) Y4E 760pls
Electronic expansion valve (EVL) Y5E Opls
Electronic expansion valve (EVHS) Y2E 60pls
Electronic expansion valve (EVLS) Y3E Opls (60pls when Pc_max>2.85MPa)
Electronic expansion valve (EVSC) Y1E PI control
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3.3 Defrost Operation

[Start conditions]

Referring to the following conditions, start defrost operation.

* When there is a drop in the temperature of outdoor unit heat exchanger outlet (Th)

|: * When there is a decrease in the coefficient of heat transfer of outdoor unit heat exchanger
&

* When the low pressure stays low for a certain amount of time (2 hours minimum)
Furthermore, the thermal continuity of outdoor unit heat exchanger is calculated by Tc, Te, dnd compressoroads.

or ¢ Tb > 11°C continues for a
period of 90 consecutive sec.
e Pc_max > 3.04MPa

Defrosting outdoor unit actuator | Sym Elect. Defrost operation Operatioprafter defrost
bol symbol
EMRQ
Compressor 1 — M1C EMRQ8¢10°12P: 232Hz+ON EMRQ8¢10°12P: upper limit
EMRQ14¢16P: 232Hz+232Hz 124Hz(STD Holds)
Compressor 2 M2C EMRQ14+16P: 232Hz+232Hz
Outdoor unit fan 1 — M1F
Pcmax>2.45MPa l Pcmax<2.36MPa Pcmax>2.45MPa Pcmax<2.36MPa
Outdoor unit fan 2 M2F
Pcmax>3.04MPa |, 4 Pemax<2.95MPa | Pomax>3.04MPa |, 1 Pemax<2.95MPa

Four way valve (Heat exchanger |20SA |Y2S OFF OFF
switch) Y9S
Fourway valve (Dual pressure gas | 20SB | Y8S Holds Holds
pipe switch)
Electronic expansion valve (Main) |[EVM | Y1E 1375pls Opls

Y3E
Electronic expansion valve EVT |Y2E SH control Opls
(Subcooling) Y5E
Electronic expansion valve EVJ |Y4E 80pls 80pls
(Refrigerant charge)
Solenoid valve (Main bypass) SVE |Y5S8 ON OFF

Y10S
Solenoid valve (Hot gas) SVP |Y4S OFF OFF
Solenoid valve (Refrigerant SVL |Y3S Opls Opls
regulator liquid pipe)
Solenoid valve (Refrigerant SVG |Y1S Opls Opls
regulator gas vent pipe)
Solenoid valve (Refrigerant SVO |Y7S Opls Opls
regulator discharge pipe)
Solenoid valve (Refrigerant SVT |Y6S Opls Opls
regulator discharge pipe)
End conditions

EMRQ8 to 16P (by unit)
¢ 6 min. and 30 sec. * 30 sec.

e Pc_max>3.04MPa

[
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Evaporating outdoor unit actuator | Symbo | Elect. symbol Defrost operation Operation after defrost
' EMRQ
Compressor 1 — [MC EMRQ8+1012P; 232Hz+ON, | Upperdiffiit'124Hz (STD Holds)
EMRQ14¢16P: 232Hz+232H2z» | REYP4002480A: 232Hz+232Hz

Compressor 2 M2C
Outdoor unit fan 1 — M1F Fan control Fan control
Outdoor unit fan 2 M2F
Four way valve (Heat exchanger |20SA |Y2S ON ON
switch) Y9S
Fourway valve (Dual pressure gas | 20SB |Y8S Holds Holds
pipe switch)
Electronic expansion valve (Main) [EVM | Y1E Pl control PI control

Y3E
Electronic expansion valve EVT |Y2E SH control Opls
(Subcooling) Y5E
Electronic expansion valve EVJ Y4E 80pls 80pls
(Refrigerant charge)
Solenoid valve (Main bypass) SVE |Y5S OFF OFF

Y10S
Solenoid valve (Hot gas) SVP |Y4S OFF OFF
Solenoid valve (Refrigerant SVL Y3S Opls Opls
regulator liquid pipe)
Solenoid valve (Refrigerant SVG |Y1S Opls Opls
regulator gas vent pipe)
Solenoid valve (Refrigerant SvO |Y7S Opls Opls
regulator discharge pipe)
Solenoid valve (Refrigerant SVT |Y6S Opls Opls
regulator discharge pipe)

Cooling indoo

r unit actuator

Defrost operation

Fan

Thermo. ON unit

Remote controller setting

Unit not in operation

OFF

Thermo. OFF unit

Remote controller setting

Electronic expansion valve

Thermo. ON unit

Normal opening degree

Unit not in operation

Opls

Thermo. OFF unit

Opls

Heating indoor unit actuator

Defrost operation

EMRQ
Thermo. ON unit LL
Fan Unit not in operation OFF
Thermo. OFF unit LL
Thermo. ON unit 160pls
Electronic expansion valve Unit not in operation Opls
Thermo. OFF unit 160pls

Cooling BS unit actuator Elect. symbol Defrost operation
Electronic expansion valve (EVH) Y4E Opls
Electronic expansion valve (EVL) Y5E 760pls
Electronic expansion valve (EVHS) Y2E Opls
Electronic expansion valve (EVLS) Y3E 480pls
Electronic expansion valve (EVSC) Y1E Opls

Heating BS unit actuator Elect. symbol Defrost operation
Electronic expansion valve (EVH) Y4E 760pls
Electronic expansion valve (EVL) Y5E Opls
Electronic expansion valve (EVHS) Y2E 60pls
Electronic expansion valve (EVLS) Y3E Opls
Electronic expansion valve (EVSC) Y1E Opls (PI control for cool/heat concurrent operation)
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3.4 Pump-down Residual Operation

3.4.1 Pump-down Residual Operation in Cooling Opeération

If the liquid refrigerant stays in the Evaporator at the startup of a compressor, this liquid refrigérant enters the
compressor, thus resulting in diluted oil in the compressor and then degraded lubricatien.performance.

Consequently, in order to recover the refrigerant in the Evaporator while the compressor stops, thejqpump-down residual

operation is conducted.

e Pe_min<0.49 MPa *
or | e Pc_max<2.94 MPa =

e Master unit Tdi>110°C
e Master unit Tp>125°C

Actuator Symbol Elect. Master unit operation Slaye unit/operation
symbol
EMRQ

Compressor 1 — M1C 124 Hz+OFF+OFF OFF
Compressor 2 M2C
Outdoor unit fan 1 — M1F Fan control Fan control
Outdoor unit fan 2 M2F
Electronic expansion valve (Main) |EVM Y1E 1375 pls 1375 pls

Y3E
Electronic expansion valve EVT Y2E 0 pls O pls
(Subcooling) Y5E
Electronic expansion valve EVJ Y4E 80 pls 80 pls
(Refrigerant charge)
Four way valve (Heat exchanger |20SA Y28 OFF OFF
switch) Y9S
Four way valve (Dual pressure gas | 20SB Y8S ON ON
pipe switch)
Solenoid valve (Main bypass) SVE Y5S ON ON

Y10S
Solenoid valve (Hot gas) SVP Y4S OFF OFF
Solenoid valve (Refrigerant SVL Y3S OFF OFF
regulator liquid pipe)
Solenoid valve (Refrigerant SVG Y18 OFF OFF
regulator gas vent pipe)
Solenoid valve (Refrigerant SvO Y7S OFF OFF
regulator discharge pipe)
Solenoid valve (Refrigerant SVT Y6S OFF OFF
regulator discharge pipe)
Ending conditions e 5 min.

* Pe_min and Pc_max indicate the minimum and maximum values in the system, respectively.
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3.4.2 Pump-down Residual Operation in Heating Operation and
Simultaneous Cooling / Heating Operation

Actuator Symbol Elect. Master unit operation Slave unit operation
symbol
EMRQ
Compressor 1 — Mi1C 124 Hz+OFF+OFF OFF
Compressor 2 M2C
Outdoor unit fan 1 — M1F Fan control Fan control
Outdoor unit fan 2 M2F
Electronic expansion valve (Main) |EVM Y1E When 20SA=0N: 0 pls When 20SA=0ON: 0 pls
Y3E When 20SA=0FF: 1375 pls When 20SA=0FF: 1375 pls
Electronic expansion valve EVT Y2E Opls Opls
(Subcooling) Y5E
Electronic expansion valve EVJ Y4E 80 pls 80 pls
(Refrigerant charge)
Four way valve (Heat exchanger |20SA Y28 When outdoor heat exchanger | When outdoor heat exchanger
switch) Y9S is evaporator: ON is evaporator: ON
When outdoor heat exchanger | When outdoor heat exchanger
is condenser: OFF is condenser: OFF
Four way valve (Dual pressure gas | 20SB Y8S OFF OFF
pipe switch)
Solenoid valve (Main bypass) SVE Y5S OFF OFF
Y10S
Solenoid valve (Hot gas) SVP Y4S OFF OFF
Solenoid valve (Refrigerant SVL Y3S OFF OFF
regulator liquid pipe)
Solenoid valve (Refrigerant SVG Y1S OFF OFF
regulator gas vent pipe)
Solenoid valve (Refrigerant SvO Y7S OFF OFF
regulator discharge pipe)
Solenoid valve (Refrigerant SVT Y6S OFF OFF

regulator discharge pipe)

Ending conditions

e 3 min.

e Pe_min<0.25 MPa *
or e Pc_max<3.13 MPa *

e Master unit Tdi>110°C

o Master unit Tp>140°C

* Pe_min and Pc_max indicate the minimum and maximum values in the system, respectively.
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3.5 Standby
3.5.1 Restart Standby

Used to forcedly stop the compressor for a period of 3 minutes, in order to prevent the frequent ON/OFF of the
compressor and equalize the pressure within the refrigerant system.

Actuator Symbol Elect. symbol Operation
EMRQ8~16P
Compressor1 — M1C OFF
Compressor2 — M2C OFF
Outdoor unit fan1 — MF1 Ta>30°C: STEP4
Ta< 30°C: OFF
Outdoor unit fan2 — MF2 Ta>30°C: STEP4
Ta< 30°C: OFF
Electronic expansion valve (Main) EVM Y1E 0 pls
Y3E
Electronic expansion valve (Subcooling) EVT ¥§E O pls
Electronic expansion valve (Refrigerant charge) EVJ Y4E 80 pls
Four way valve (Heat exchanger switch) 20SA ¥g§ Holds
Four way valve (Dual pressure gas pipe switch) 20SB Y8S Holds
Solenoid valve (Main bypass) SVE Y5S OFF
Y10S
Solenoid valve (Hot gas) SVP Y4S OFF
Solenoid valve (Refrigerant regulator liquid pipe) SVL Y3S OFF
Solenoid valve (Refrigerant regulator gas vent pipe) | SVG Y1S OFF
S.ole)noid valve (Refrigerant regulator discharge SVO Y7S OFF
pipe
Solenoid valve (Refrigerant regulator discharge SVT Y6S OFF
pipe)
Ending conditions — 2 min.

3.5.2 Crankcase Heater Control
In order to prevent the refrigerant from melting in the compressor oil in the stopped mode, this mode is used to control

the crankcase heater.

Crankcase heater

Discharge pipe
temperature < 70°C

Crankcase heater

Discharge pipe
temperature > 75°C
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3.6 Stopping Operation

3.6.1 When System is in Stop Mode (Normal operation stop)

This mode is used to define actuator operations when the system stops.

Actuator Symbol Elect. symbol Operation
EMRQ EMRQ8~16P
Compressori — M1C OFF
Compressor2 — M2C OFF
Outdoor unit fan1 — M1F OFF
Outdoor unit fan2 — M2F OFF
Electronic expansion valve (Main) EVM Y1E O pls
Y3E
Electronic expansion valve (Subcooling) EVT ¥§E O pls
Electronic expansion valve (Refrigerant charge) EVJ Y4E 80 pls
Four way valve (Heat exchanger switch) 20SA ¥S§ Holds
Four way valve (Dual pressure gas pipe switch) 20SB Y8S Holds
Solenoid valve (Main bypass) SVE Y5S OFF
Y10S

Solenoid valve (Hot gas) SVP Y4S OFF
Solenoid valve (Refrigerant regulator liquid pipe) SVL Y3S OFF
Solenoid valve (Refrigerant regulator gas vent pipe) | SVG Y1S OFF
S.ole)noid valve (Refrigerant regulator discharge SVO Y7S OFF
pipe

S.ole)noid valve (Refrigerant regulator discharge SVT Y6S OFF
pipe

Ending conditions

Indoor unit thermostat is
turned ON.

3.6.2 Stop due to Malfunction

In order to protect compressors, if any of the following items has an abnormal value, the system will make "stop with
thermostat OFF" and the malfunction will be determined according to the number of retry times.

ltem Judgment Criteria Malfunction Code
1. Abnormal low pressure level 0.07MPa E4
2. Abnormal high pressure level 4.0MPa E3
3. Abnormal discharge pipe temperature level 135°C F3
4. Abnormal power supply voltage Reverse-phase power supply U1
5. Abnormal inverter current level 16.1A: 260 sec. L8
6. Abnormal radiator fin temperature level 93°C L4
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4. Protection Control
4.1 High Pressure Protection Control "7,

This high pressure protection control is used to prevent the a&‘ i
to abnormal increase of high pressure and to protect compressde@gai
increase of high pressure.

A

devices due
ient

[In cooling operation] N
B The following control is performed in the entire system.
Pc_max indicates the maximum value within the system.

Normal Operation

Pc_max>3.47MPa Upper limit compressor step=max (Max. Step)

When high pressure

is Timited v
Upper limit
——————Jpcompressor step:
2-step down
Pc_max After 10 sec.
>3.47MPa Pc_max
<3.24MPa
o > Upper limit
Pc_max Current step maintained compressor step: 1-
>3.55MPa | step up
After 15 sec.

T After 10 sec.

For multi units:

When STD compressor is in operation
STD compressor standby

When STD compressor stays stopped
52Hz+OFF+OFF (upper limit)

—>
For single unit:
8 to 12HP 52Hz+OFF
14, 16HP 52Hz+52Hz (upper limit)

—
—

Pc_max
>3.64MPa

When occurring 3 times within 30 min., high
; pressure switch is activated without high
nggtgr:ggiure """ > pressure standby, thus outputting the
malfunction code “E3”.
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[Heating Operation and Simultaneous Cooling / Hea
B The following control is performed in the entire system.
Pc_max indicates the maximum value within the syste%.

Normal Operation

Pc_max>3.31MPa Pc_max<2.94MPa

)

When high pressureg
is Timited

v

Compressor step:
7 STEP down

Pc_max
3.42MPa * After 10 sec.
” |:- Pc_max>3.31MPa

Set the compressor step
to STEP 1

* Pc_max>3.64MPa

When occurring 3 times within 30 min., high

; pressure switch is activated without high

|g§t§r:gg§ure ----9 pressure standby, thus outputting the
malfunction code “E3".
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4.2 Low Pressure Protection Control

This low pressure protection control is used to protect com
decrease of low pressure.

[In cooling operation]
B Because of common low pressure, the following control is perf
Pe_min indicates the minimum value within the system.

Normal Operation

Pe_min<0.34MPa Pe_min>0.39MPa

During the control
of Tow pressure

protection
v
Single type:

Compressor step of the present
situation x 0.5

Multi type:
210Hz+OFF+OFF (upper)

Pe_min<0.25MPa

Single type:
8~12HP: 52Hz+OFF
14~16HP: 52Hz+52Hz (upper limit)

Multi type:
52Hz+OFF+OFF (upper limit)

Pe_min<0.15MPa Pe_min>0.29MPa *1: Y4S for single system.
Y5S for multi system.

Hot gas solenoid valve (1) ON

Pe_min<0.07MPa

Low pressure When occurring 4 times within 30 min., the
standby -~~~ malfunction code “E4” is output.
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[In heating operation and Simultaneous Cooling / H
B The following control is performed in the system.
Pe_min indicates the minimum value within the systen;i/

»_

Normal Operation ¢

Pe_min
<0.17MPa

&l Pe_min>0.23MPa
* Upper limit compressor step=max (Max. step)

During the control of low pressure protection
A 4
Compressor step: 2-
step down
A
For single unit:
8 to 12HP: 52Hz+OFF
After 10 sec. Pe_min 14 to 16HP: 52Hz+52Hz (upper limit)
<0.17MPa
* Pe_min * Pe_min For multi units:
>0.27MPa <0.13MPa When STD compressor is in operation
Current step EE— One STD compressor stops
— maintained When STD compressor stays stopped
A 52Hz+OFF+OFF (upper limit)
After 15 sec. -
;g.ezarmga After 15 sec.
—>
Upper limit compressor Upper limit compressor
step: 2-step up step: 1-step up « After 10 sec.

Pe_min<0.07MPa

Low pressure When occurring 4 times within 30 min., the
standby ~——=%  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

r internal temperature
against a malfunction or transient increase of discharge plﬂb

[Contents] %

B The following control is performed for each compressor of singl%ﬂt ti units
2

[INV compressor] O

Normal operation

s J[mssroc
Or| «Tp>135°C « INV upper limit step=max (Max. step)

A

INV Comp. upper INV Comp. upper

limit step: 1-step limit step: 1-step

down up

A A
; ° After 20 sec. e HTdi<110°C
After 30 sec. e HTdi>115°C I<
or [-Tp>‘ll>35°C &[- Tp<125°C
A A

In control of discharge pipe temperature protection

A

Frequency agreement I'l e HTdi>120°C continues for 90 seconds or

[o HTdi>130°C
more.

\ 4
52Hz+OFF+OFF

Or'l « HTdi>120°C continues for 10 minutes or more.

[‘ HTdi>135°C

\ 4

Discharge pipe ) ) . )

temperature  ---- p When occurring 3 times within 100 min., the
standby malfunction code “F3” is output.

[STD compressor]

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

HTds : Value of STD compressor discharge
pipe temperature (Tds) compensated
with outdoor air temperature

Tp: Value of compressor port temperature
calculated by Tc and Te, and suction
superheated degree.

* HTds>120°C continues for 5 min. or more.
or| °®HTds>135°C
* Tp>135°C continues for 10 min. or more.

>
Discharge pipe temp. protection Applicable STD
control not limited compressor stops.

After 10 min.
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4.4 Inverter Protection Control
Inverter current protection control and inverter fin temperatureco re performed to prevent
tripping due to a malfunction, or transient inverter overcu , and fi rature increase.

B In the case of multi-outdoor-unit system, each INV compreégﬁ}d) ontrols in
the following sequence.

[Inverter overcurrent protection control] .
B Perform the following control of integrated as well as multi units for each INV compressor.

Normal operation

Inverter current value * Inverter current value<14.7A
>14.7A & | « INV upper limit frequency=max (210Hz)

During the control of
inverter protection v

INV Comp. upper limit
step: 1-step down

Inverter current value
¢ 10 seconds >14.7A

\ 4

Current statug

maintained |€¢——

Inverter current value
<14.7A
continues for 20 seconds

v

INV Comp. upper
limit step: 1-step up

Inverter current>16.1A continues for 260 seconds.

Inverter current standby | ____ 'S When occurring 4 times within 60 min., the
malfunction code “L8” is output.
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[Inverter fin temperature control]

B Perform the following control of integrated as well as m ach INV compressor.

Normal operation

Tfin>84°C

* Tfin<81°C

¢ INV upper limit frequency=max (210Hz)

During the control of fin
temperature protection
INV Comp. upper limit step:
1-step down
* 10 seconds Tfin>84°C
Current status
maintained |[€———
Tfin<81°C
continues for 3 minutes
INV Comp. upper
limit step: 1-step up
Tfin>93°C

Fin temperature standby

When occurring 4 times within 60 min., the
malfunction code “L4” is output.
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4.5 STD Compressor Overload Protecti

This control is used to prevent abnormal heating due to over
from failures of STD compressor such as locking.

e compressor resulting

STD compressor ON

A

A
* If the power supply is reset while in operation
. prohibition mode, the prohibition timer will
Demand to operate. CT detection current value>15.0A continue counting when the power supply is
turned ON.

v

STD compressor OFF for 30 min.*

«&------

When occurring 3 times within 90 min., the
malfunction code “E6” is output.
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5. Other Control
5.1 Backup Operation

If any of the compressors goes wrong, disable the relevant compressor er thedrelevant outdoor
unit from operating, and then conduct emergency operation only Wwith operational'cempressors
or outdoor units.

"Emergency operation with remote controller reset" and "Emergency operation with outdoer unit
PCB setting" are available

Emergency operation with
outdoor unit PCB setting
(Manual backup operation)

Operating method
Applicable model

EMRQ8 ~ 16PY1 Backup operation by the

compressor

Emergency operation with outdoor unit PCB setting

[Setting method]
Make setting of the compressor, “"the operation of which is to be disabled", in field setting
mode (setting mode 2).

[Details of operation]
Disable the compressor with "operation disable setting" made from operating and only
operate other compressors.
(On the system with 1 compressor "EMRQ8PY 1", this emergency operation is not
available.)

5.2 Demand Operation

In order to save the power consumption, the capacity of outdoor unit is saved with control
forcibly by using “Demand 1 Setting” or “Demand 2 Setting”.

To operate the unit with this mode, additional setting of “Continuous Demand Setting” or
external input by external control adaptor is required.

Set item Condition Content
Demand 1 Mode 1 The compressor operates at approx. 60% or less of rating.
Mode 2 The compressor operates at approx. 70% or less of rating.
Mode 3 The compressor operates at approx. 80% or less of rating.
Demand 2 — The compressor operates at approx. 40% or less of rating.

5.3 Heating Operation Prohibition

Heating operation is prohibited above 24°C ambient temperature.
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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 OQutdoor 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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6.2 Simultaneous demand of space heating and domestic
water heating

Remote
controller leaving
water

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.

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.

temperature B Reheat operation
control 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
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® T

Zz2 < « T

OFF

Leaving water thermo-on request
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
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B 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.

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])

Function

89



Outline of Control (Indoor Unit)

ESIE10-03B

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.

B 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.

Operation
Space heating

Domestic water heating

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

Room temperature thermo-on request
Remote controller room temperature
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]
External room thermostat set point

External room thermostat ON/OFF hysteresis
Simultaneous demand

ONLY space heating request

ON

OFF
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B 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
Space heating

Domestic water heating

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

Room temperature thermo-on request

Remote controller room temperature

Domestic hot water lower limit temperature

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

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])

Function
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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.

B 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.

Operation
Space heating

Domestic water heating

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

Room temperature thermo-on request
Remote controller room temperature
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]
Remote controller thermostat set point

Simultaneous demand

ONLY space heating request

ON

OFF
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Outline of Control (Indoor Unit)

B 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.

R R EERRRRREGECLLLE EELRE prmmeeesnees | F 35°C
[ [ [ [ [
------ ' ' 1 ON
B ‘r | [ [
[ T | OFF
[ | I | |
Al I | I |
M R N 4
[ [ :
11 } [ 3 }
P 67 |
| 2!
57 1

A Operation
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

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 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]) (®)
3 Interval minimum stop time for domestic water heating (initial 15 minutes [d-02])
N=4 No simultaneous operation
5 Timers for domestic water heating start
6 Timer for space heating start

Function
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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

- Earth wire

U

Check on refrigerant piping /
insulation materials

U

Check airtight test and vacuum

drying.

Check on amount of
refrigerant charge

U

Check on water piping

O Is the wiring performed as specified?
O Is the designated wire used?
O Is the wiring screw of wiring not loose?
O Is the grounding work completed?
O Is the insulation of the main power supply circuit deteriorated?
Use a 500V megger tester to measure the insulation. (*1)
« Do not use a megger tester for other circuits than 200V (or 240V)
circuit.
*1: Measure to be taken against decreased insulation resistance in the
compressor
If the compressor is left to stand for an
extended period of time after the
refrigerant charge with the stopvalve L\ ||/ ]
open and the power supply OFF, the _ Dryer
refrigerant may be mixed in the j E -] (1000W)
compressor, thus decreasing the Som
insulation resistance. Heat the left side of the
Heat the compressoras shownonthe A/  terminalfor a period of
right and then recheck the insulation. approximately 15 minutes.

1

Terminal

O Is the pipe size proper?

O Is the pipe insulation material installed securely?
Liquid and gas pipes need to be insulated. (Otherwise causes water
leak.)

O Are respective stop valves on liquid and gas line securely open?

O Have the airtight 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 a proper quantity of refrigerant charged? (see procedure
“Calculating additional refrigerant charging amount”)

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 air 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?
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1.1.2 Turn Power On

|Turn outdoor unit 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 indoor units power on.

U

Carry out field setting

U

Carry out the test run as
described in the installation
manual of the indoor unit.

(V3056)
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1.1.3 Leak test and vacuum drying

General guidelines

Installation of
refrigerant
piping, leak test,
vacuuming
before electrical
installation is
done (regular
installation
method)

Installation of
refrigerant
piping, leak test,
vacuuming after
electrical
installation is
done on any
indoor or outdoor
unit

Itis very important that all refrigerant piping work is done before the units (outdoor or indoor) are
powered on.

When the units are powered on, the expansion valves will initialize. This means that they will
close. Leak test and vacuuming drying of field piping and indoor units is impossible when this
happens.

Therefore, there will be explained 2 methods for initial installation, leak test and vacuuming
drying.

Refrigerant piping works are | NO
finished?

YES

Finish piping work

NO Use procedure “Installation of
refrigerant piping, leak test,
vacuuming before electrical
installation is done (regular
installation method)” on
page 98

The indoor units and/or
outdoor unit were already
powered on?

YES

Use procedure “Installation of
refrigerant piping, leak test,
vacuuming after electrical
installation is done on any
indoor or outdoor unit” on
page 98

B Use a 2-stage vacuum pump with a non-return valve which can evacuate to a gauge
pressure of —100.7 kPa
(5 Torr absolute, =755 mm Hg).

B Connect the vacuum pump to the service port of all 3 stop valves to increase efficiency (refer
to “Set-up” on page 99).

NOTE Do not purge the air with refrigerants. Use a vacuum pump to evacuate the

installation.

When all piping work is complete, it is necessary to:

B check for any leakages in the refrigerant piping and

B to perform vacuum drying to remove all moisture in the refrigerant piping.

If there is a possibility of moisture being present in the refrigerant piping (for example, rainwater
may have entered the piping), first carry out the vacuum drying procedure below until all
moisture has been removed and consider the installation of a liquid dryer.

All piping inside the unit has been factory tested for leaks.

Only field installed refrigerant piping needs to be checked. Therefore, make sure that all the
outdoor unit stop valves are firmly closed before performing leak test or vacuum drying.

NOTE Make sure that ALL indoor unit stop valves are OPEN (no outdoor unit stop

valves!) before you start leak test and vacuuming.

See “Set-up” on page 99, “Leak test” on page 99, and “Vacuum drying” on page 100.

Apply outdoor unit setting 2-21=1 before starting leak test and vacuuming. This setting will open
all field expansion valves and solenoid valves to guarantee a R410A piping pathway.

NOTE B Make sure that ALL indoor unit stop valves are OPEN (no outdoor unit stop
valves!) before you start leak test and vacuuming.
B Make sure that ALL indoor units connected to the outdoor unit are powered on.

B Wait untill the outdoor unit has finished the initialisation.
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When all piping work is complete, it is necessary to:
B check for any leakages in the refrigerant piping and
B to perform vacuum drying to remove all moisture in the refrigerant piping.
If there is a possibility of moisture being present in the refrigerant piping (for example, rainwater
may have entered the piping), first carry out the vacuum drying procedure below until all
moisture has been removed and consider the installation of a liquid dryer.
All piping inside the unit has been factory tested for leaks.
Only field installed refrigerant piping needs to be checked. Therefore, make sure that all the
stop valves are firmly closed before performing leak test or vacuum drying.
See “Set-up” on page 99, “Leak test” on page 99, and “Vacuum drying” on page 100.
Set-up
Sl A
7
— %2
%g 126
7| B-H-E
: JRE. Vel
1 I A ——— [
' o AL
T B
1. Pressure reducing valve
2. Nitrogen
3. Refrigerant R410A tank (siphon system)
4. Measuring instrument
5. Vacuum pump
6. Suction pipe stop valve
7. Outdoor unit
8. Liquid pipe stop valve
9. Indoor unit(s)
10. Charge hose
11. Refrigerant charge port
12. Discharge pipe stop valve
=S| Valve
Stop valve service port
NOTE The connections to the indoor units and all indoor units should also be leak and
vacuum tested. Keep the stop valves of the indoor units open as well.
Refer to the indoor unit installation manual for more details.
Leak test and vacuum drying should be done before the power supply is set to the
unit. See also the flow chart earlier described in this chapter.
Leak test The leak test must satisfy specification EN 378-2.

1.

Vacuum leak test

1.1 Evacuate the system from the liquid, gas and high pressure piping to —100.7 kPa
(5 Torr) for more than 2 hours.

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

1.3 Should the pressure rise, the system may either contain moisture (see vacuum drying
below) or have leaks.

Pressure leak test

2.1 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).

Test Operation
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2.2 Test for leaks by applying a bubble test solution to all piping connections.

NOTE 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).

2.3 Discharge all nitrogen gas.

Vacuum drying To remove all moisture from the system, proceed as follows:

1. Evacuate the system for at least 2 hours to a target vacuum of —100.7 kPa.

2. Check that, with the vacuum pump turned off, the target vacuum is maintained for at least
1 hour.

3. Should you fail to reach the target vacuum within 2 hours or maintain the vacuum for 1 hour,
the system may contain too much moisture.

4. Inthat case, break the vacuum by pressurizing with nitrogen gas to a gauge pressure of
0.05 MPa (0.5 bar) and repeat steps 1 to 3 until all moisture has been removed.

5. The stop valves can now be opened, and/or additional refrigerant can be charged (see
“Method for adding refrigerant” on page 105).

NOTE After opening the stop valve, it is possible that the pressure in the refrigerant piping
does not rise. This might be caused by e.g. the closed state of the expansion valve
in the outdoor unit circuit, but does not present any problem for correct operation of
the unit.

NOTE The connections to the indoor units and all indoor units should also be leak and
vacuum tested. Keep the stop valves of the indoor units open as well.
Refer to the indoor unit installation manual for more details.
Leak test and vacuum drying should be done before the power supply is set to the
unit. If not, see “Leak test and vacuum drying” on page 98 for more information.
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1.1.4 Pipe insulation

After finishing the leak test and vacuum drying, the piping must be insulated. Take into account
the following points:

Make sure to insulate the connection piping and refrigerant branch kits entirely.

Be sure to insulate liquid, suction, and discharge piping (for all units).

Use heat resistant polyethylene foam which can withstand a temperature of 70°C for liquid
piping and polyethylene foam which can withstand a temperature of 120°C for gas piping.

Reinforce the insulation on the refrigerant piping according to the installation environment.

Ambient temperature Humidity Minimum thickness
< 30°C 75% to 80% RH 15 mm
>30°C >80% RH 20 mm

Condensation might form on the surface of the insulation.

If there is a possibility that condensation on the stop valve might drip down into the indoor
unit through gaps in the insulation and piping because the outdoor unit is located higher than
the indoor unit, this must be prevented by sealing up the connections. See below.

2
|
T
1
1. Insulation material
2. Caulking, etc.
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1.1.5 Charging refrigerant

Precautions

Important
information
regarding the
refrigerant used

A

ATTENTION

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

B Refrigerant may only be charged after performing the leak test and the vacuum
drying.

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 R410A is charged.

B Refrigerant containers shall be opened slowly.

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

B When the refrigerant system is to be opened, refrigerant must be treated according
to the applicable legislation.

/i

DANGER: ELECTRICAL SHOCK

Switch off all power supply before removing the switchbox service panel or before making any
connections or touching electrical parts.

To avoid electric shock, be sure to disconnect the power supply 1 minute or more before servicing the

electrical parts. Even after 1 minute, always measure the voltage at the terminals of main circuit
capacitors or electrical parts and, before touching, be sure that those voltages are 50 V DC or less.

When service panels are removed, live parts can easily be touched by accident. Never leave the unit
unattended during installation or servicing when the service panel is removed.

B 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. See “Calculating the
additional refrigerant charge” on page 103.

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

This product contains fluorinated greenhouse gases covered by the Kyoto Protocol. Do not vent
gases into the atmosphere.
Refrigerant type:  R410A

Ggwp(!

) value: 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 fluorinated greenhouse gases label supplied with the product.

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

(LL1] Contains fluorinated greenhouse gases covered by the Kyoto Protocol -—4

R410A] ©- k| |

@= kg ,

i @

I E @

3 @+@ =| !kg | 5
| |
6 5

1.

R

Factory refrigerant charge of the product:
see unit name plate

Additional refrigerant amount charged in the field

Total refrigerant charge

Contains fluorinated greenhouse gases covered by the Kyoto Protocol
Outdoor unit

Refrigerant cylinder and manifold for charging
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Calculating the
additional
refrigerant
charge

NOTE National implementation of EU regulation on certain fluorinated greenhouse gases

may require to provide the appropriate official national language on the unit.
Therefore, an additional multilingual fluorinated greenhouse gases label is
supplied with the unit.

Sticking instructions are illustrated on the backside of that label.

NOTE There are 2 methods of calculating the additional refrigerant charge. Please choose the right
method below.

[System with the same indoor unit types]

<How to calculate the additional refrigerant to be charged>

B When selecting EKHVMRD as indoor unit type (all indoor units are of this type), select
correction factor A=1.

B When selecting EKHVMYD as indoor unit type (all indoor units are of this type), select
correction factor A=1.1.

Indoor unit

EKHVMRD EKHVMYD

Additional refrigerant to be charged R (kg)

R should be rounded off in units of 0.1 kg

R =[((X{ xD15.9) x 0.18) + ((X5 x F12.7) x 0.12) + ((X3 x ©9.5) x 0.059)] x A
X4..3= Total length (m) of liquid piping size at Ja

B For EKHVMRD
System liquid piping

B For EKHVMYD
System liquid piping

Test Operation
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System suction piping

[System with different indoor unit types]

<How to calculate the additional refrigerant to be charged>

When combining different indoor unit types, additional refrigerant amount calculation should be

done based on the used pipe system.

B When using 2 pipe system (for connection of EKHVMRD), please use correction factor A=1.

B When using 3 pipe system (for connection of EKHVMYD), please use correction factor
A=1.1.

Pipe system
2 pipe system 3 pipe system
A 1 1.1

R =X Ry

Ry = [((X4 x §15.9) x 0.18) + ((X5 x ©12.7) x 0.12) + ((X3 x ©9.5) x 0.059)] x A
X4..3= Total length (m) of liquid piping size at Ja

See the example below for more information.

[Example]

Unit 1~5: EKHVMRD (2 pipe)
Unit 7: EKHVMRD (2 pipe)
Unit 6+8: EKHVMYD (3 pipe)

System liquid piping

c d e f 9 H1
el
Ey P
He]
[8]
Distance Correction factor (A) Pipe system

a+b+c+d+e+f+g+p 1.1 3
h+i+j+k+l+n 1 2
m 1.1 3

104

Test Operation



ESIE10-03B

Test Operation

Method for
adding
refrigerant

Refnet Refnet type
A+B+C+D+E+G KHRQ22*

F KHRQ23*

Additional refrigerant to be charged R (kg)

R should be rounded off in units of 0.1 kg

R= R1+R2+R3

Ri~(a+b+c+d+e+Q)

Ry =[((X4 x @15.9) x 0.18) + ((Xo x ©12.7) x 0.12) + ((X3 x F9.5) x 0.059)] x 1.1
Ro~(h+i+j+k+l+n)

Rs = [((X4 x @15.9) x 0.18) + ((Xo x ©12.7) x 0.12) + ((X3 x @9.5) x 0.059)] x 1
Ra~(m)

R = [((X4 x @15.9) x 0.18) + ((Xo x §12.7) x 0.12) + ((X3 x ©9.5) x 0.059)] x 1.1
Xy ..3= Total length (m) of liquid piping size at @a

[Precautions when adding refrigerant]

Be sure to charge the specified amount of refrigerant in liquid state.

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 refrigerant with the
cylinder in upright cylinder in up-side-down
position. position.

B Be sure to use tools exclusively for R410A to ensure required pressure resistance and to
prevent foreign materials from mixing into the system.

A Charging with an unsuitable substance may cause explosions and accidents, so
always make sure that the appropriate refrigerant (R410A) is charged.
Refrigerant containers must be opened slowly.

A B When charging a system, charging over the permissible quantity can cause liquid
hammer.
B Always use protective gloves and protect your eyes when charging refrigerant.

[Charging method]
As explained during vacuum drying method, once vacuum drying is finished, stop valves can be
opened.

A If the indoor units are all heating only units, your system is a 2 pipe system (no 3
pipe). In this case, the suction stop valve should remain closed at all times.

Once the stop valves are opened, the refrigerant charging is possible following the procedure

below:

1. Calculate the amount of refrigerant to be added using the formula mentioned in “Calculating
the additional refrigerant charge” on page 103.
The first 10 kg of refrigerant can be charged without outdoor unit operation. If the additional
refrigerant amount is smaller than 10 kg, perform the precharging procedure as explained in
step 2. below. If the additional refrigerant charge is larger than 10 kg, skip step 2 and
perform step 3 till the end of the procedure.

Test Operation
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2. Precharging can be done without compressor running by connecting the refrigerant bottle
only to the liquid stop valve.
Make sure that the other stop valves (discharge and suction gas stop valves) are closed:

Pressure reducing valve
Nitrogen
Refrigerant R410A tank (siphon system)

Measuring instrument
Vacuum pump

Gas pipe stop valve
Outdoor unit

Liquid pipe stop valve
Indoor unit(s)

Charge hose
Refrigerant charge port
Discharge pipe stop valve
Valve

Stop valve service port

© ® N kDN~

AAA
% D=9

3. If the total amount of refrigerant could not be charged by precharging, then connect the
refrigerant bottle to the refrigerant charging port as described in the figure above.

4. Make sure to open all 3 stop valves of the outdoor unit.

5. Turn on the power of the indoor unit and outdoor unit.

To be able to do this operation, the outdoor unit should be set in mode 2.
6. Push the BS1 MODE button for 5 sec, the H1P LED is on x.
7. Push the BS2 SET button 20 times until following LED combination is reached:

HIP H2P H3P H4P H5P H6P H7P
I ® ® ® ® ® ®

8. Push the BS3 RETURN button to confirm setting 2-20 above.
9. Push the BS2 SET button to change the charge mode from OFF (OFF) to ON (ON). LED
indication should change as follows

HIP H2P H3P HAP H5P H6P H7P
OFF @ o e N ° ° e Ik
ON o e ° ° e x o

a. This setting = factory setting

10.Push the BS3 RETURN button and the setting is defined.

11.Push the BS3 RETURN button again, and the refrigerant charging operation will start.

12. After charging the specified quantity of refrigerant, press the BS3 RETURN button to stop
the operation.

NOTE The operation will automatically stop within 30 minutes. If charging is not
completed after 30 minutes, set and perform the additional refrigerant charging
operation again.

106 Test Operation



ESIE10-03B Test Operation

[Checks after adding refrigerant]
B Are the stop valves for liquid, discharge, and suction open?
B |s the amount of refrigerant, that has been added, recorded on the refrigerant charge label?

A B Make sure to open the stop valves after charging the refrigerant.
B Operating with the stop valves closed will damage the compressor.
B If the indoor units are all heating only units, your system is a 2 pipe system (no 3
pipe). In this case, the suction stop valve should remain closed at all times.
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1.1.6 Final air purging

To get rid of all the air in the system, the pump should be operated.
Therefore, change the field setting [E-04] as explained in the chapter “Field settings*.
In case of an optional tank installed with the EKHVMYD units the system includes two 3-way
valves (cool/heat and heat/domestic hot water). If no tank is installed, only 1 3-way valve is
included.
In case of an optional tank installed with the EKHVMRD units the system includes one 3-way
valves (heat/domestic hot water).
B [E-04] Pump only operation
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)
B [E-04]=1 low pump speed operation
B [E-04]=2 high pump speed operation
If you select [E-04]=1 or 2 and [6-00]=1, the unit will activate the domestic hot water 3-
way valve and heat/cool 3-way valve. This function is a helpful feature to get all air

removed out of the system (as well in space heating/cooling as in domestic hot water
heating).

For EKHVMRD:

[E-04]=1o0r2

v

Pump operation for 20 minutes
space 3-way valve in space heating mode

if [6-00]=1

v
Pump operation for 10 minutes
3-way valve in domestic hot water heating
mode

For EKHVMYD:

[E-04]=10r2

v

Pump operation for 20 minutes
space 3-way valve in space heating mode

if [6-00]=1

v
Pump operation for 10 minutes
3-way valve in domestic hot water heating
mode

v
Pump operation for 10 minutes
3-way valve in domestic hot water heating
mode and space 3-way valve in cooling mode
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1.1.7 Test operation

Precautions
before starting
test operation

After installation and once the field settings are defined, the installer is obliged to verify correct
operation. Therefore a test run must be performed according to the procedures described
below.

During test operation, the outdoor unit and the indoor units will start up.
B Make sure that the preparations of all indoor units are finished (field piping, electrical wiring,
air purge,...). See installation manual of the indoor units.

Do not insert fingers, rods or other objects into the air inlet or outlet. When the fan is
rotating at high speed, it will cause injury.

A Do not perform the test operation while working on the indoor units.

A WARNING
B During tests never pressurize the appliances with a pressure higher than the

maximum allowable pressure (as indicated on the nameplate of the unit).

B If refrigerant gas leaks, ventilate the area immediately. Toxic gas may be produced
if refrigerant gas comes into contact with fire.

B Never directly touch any accidental leaking refrigerant. This could result in severe
wounds caused by frostbite.

B Test run is possible for ambient temperatures between —20°C and 35°C.

® DANGER: DO NOT TOUCH PIPING AND INTERNAL PARTS

Do not touch the refrigerant piping, water piping or internal parts during and immediately after
operation. The piping and internal parts may be hot or cold depending on the working condition of the
unit.

Your hand may suffer burns or frostbite if you touch the piping or internal parts. To avoid injury, give the
piping and internal parts time to return to normal temperature or, if you must touch them, be sure to
wear protective gloves.

é DANGER: ELECTRICAL SHOCK
Switch off all power supply before removing the switchbox service panel or before making any
connections or touching electrical parts.

To avoid electric shock, be sure to disconnect the power supply 1 minute or more before servicing the
electrical parts. Even after 1 minute, always measure the voltage at the terminals of main circuit
capacitors or electrical parts and, before touching, be sure that those voltages are 50 V DC or less.

When service panels are removed, live parts can easily be touched by accident. Never leave the unit
unattended during installation or servicing when the service panel is removed.

Provide a logbook and machine card.

In accordance with the applicable legislation, it may be necessary to provide a logbook with the
equipment containing at least: info on maintenance, repair work, results of tests, stand-by
periods, ....

Also, at least, following information shall be provided at an accessible place of the system:

B instructions for shutting down the system in case of an emergency

B name and address of fire department, police and hospital

B name, address and day and night telephone numbers for obtaining service.

In Europe, EN378 provides the necessary guidance for this logbook.

NOTE Note that during the first running period of the unit, required power input may be
higher. This phenomenon originates from the compressor that requires a 50 hour
run elapse before reaching smooth operation and stable power consumption.
Reason is that the scroll is made out of iron and that it takes some time to smooth
the surfaces that make contact.

NOTE To protect the compressor, be sure to turn on the power supply 6 hours before
starting operation.
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Test operation

The procedure below describes the test operation of the complete system. This operation
checks and judges following items:

Check of the stop valves opening
Check of wrong wiring

Check of refrigerant overcharge
Check of indoor unit operation

On top of this test operation, the indoor unit operation can also be checked separately. Refer to
the indoor unit installation manual for more details.

Make sure to carry out the test operation after the first installation. Otherwise, the
malfunction code U3 will be displayed on the remote controller and normal operation can not
be carried out.

Abnormalities on indoor units can not be checked for each unit separately. After the test
operation is finished, check the indoor units one by one by performing a normal operation
using the remote controller.

. Close all front panels except the front panel of the electric component box.

Turn ON the power to the outdoor unit and the connected indoor units.

Be sure to turn on the power 6 hours before operation in order to have power running to the

crankcase heater and to protect the compressor.

Push BS4 TEST button for 5 seconds or more. The unit will start test operation.

B The test operation is automatically carried out in heating mode, the H2P LED will blink
and the messages "Test operation" and "Under centralized control* will display on the
remote controller.

B |t may take 10 minutes to bring the state of the refrigerant uniform before the compressor
starts.

B During the test operation, the refrigerant running sound or the magnetic sound of a
solenoid valve may become loud and the LED display may change, but these are not
malfunctions.

B During the test operation, it is not possible to stop the unit operation from a remote
controller. To abort the operation, press the BS3 RETURN button. The unit will stop after
+30 seconds.

Test run may take up to 1 hour or more.
Close the front panel in order to let it not be the cause of misjudgement.
Check the test operation results by the LED display on the outdoor unit.

HIP H2P H3P H4P H5P H6P H7P
Normal completion [ ] [ . [ [ [ ] [ ]
Abnormal completion | ® o ® ) ® ®

When the test operation is fully completed, normal operation will be possible after 5 minutes.
Otherwise, refer to “Correcting after abnormal completion of the test operation” on page 111
to take actions for correcting the abnormality.
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Correcting after abnormal completion of the test operation

The test operation is only completed if there is no malfunction code displayed on the remote
controller. In case of a displayed malfunction code, perform the following actions to correct the
abnormality:

B Confirm the malfunction code on the remote controller

Installation error  Error code Remedial action

The stop valve of £3 Open the stop valve.
an outdoor unit is £H
left closed. F3
F&
U
The phases of the it Exchange two of the three
power to the phases (L1, L2, L3) to make a
outdoor unit is positive phase connection.
reversed.
No power is LC Check if the power wiring for
supplied to an Ul the outdoor unit is connected
outdoor or indoor uH correctly.
unit (including
phase interruption).
Incorrect UF Check if the refrigerant piping
interconnections and the unit wiring are
between units. consistent with each other.
Refrigerant £3 Recalculate the required
overcharge. F& amount of refrigerant from the
U piping length and correct the
refrigerant charge level by
recovering any excessive
refrigerant with a refrigerant
recovery machine.
Insufficient £4 Check if the additional
refrigerant. F3 refrigerant charge has been
finished correctly.
Recalculate the required
amount of refrigerant from the
piping length and add an
adequate amount of
refrigerant.
In case the test ] In case the test operation was
operation was interrupted, perform the test
interrupted or the operation again.
unit was operating Perform the test operation
out of the instructed again within the instructed
temperature range, temperature range.
the initial refrigerant Test run is possible for
detection has ambienttemperatures between
failed. —20°C and 35°C.

B After correcting the abnormality, press the BS3 RETURN button and reset the malfunction
code.

B Carry out the test operation again and confirm that the abnormality is properly corrected.

B Refer to the installation manual of the indoor unit for other detailed codes.
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1.1.8 Indoor unit individual test run

Temperature
read-out mode

Procedure for
space heating/
cooling

NOTE When the indoor units and outdoor unit are powered on for the first time, an
initialisation takes place. This will take maximum 12 minutes.
When using the remote controller during the initialisation, an error code (UH) can be
displayed.

The installer is obliged to verify correct operation of the indoor and outdoor unit after installation.
Therefor a test run must be performed according to the procedures described below. At any
time it is possible to check correct operation of space heating and domestic water heating.

NOTE B During the first start up of the unit (the first 48 hours of compressor running), it
might happen that the noise level of the unit is higher than mentioned in the
technical specifications. This is not an abnormal event.

W Start up of the unit in space heating mode is only possible when the outdoor
ambient temperature is lower than 20°C. Refer to “[9-02] Thermo ON/OFF
admission” on page 128 how to increase this temperature limit.

On the remote controller, the actual temperatures can be displayed.

1.

2.

Push and hold the ®{& button for 5 seconds.

The leaving water temperature is displayed (icons @& and ¥ and [0 are blinking).

Use the @4 ] 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 (¥ are blinking).

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

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

leaves the display mode after 10 seconds.

w N

. 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 112.

Select the operation mode: heating or cooling.

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/cooling operation push the <&eme 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 “Troubleshooting by Indication on the Remote Controller” on
page 164.

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/decrease of the values should confirm the space heating/cooling operation.

NOTE To display the last resolved error code, push the <& button 1 time. Push the &
button again 4 times to return to normal mode.

NOTE It is not possible to perform a test run if a forced operation from the outdoor unit is
in progress. Should forced operation be started during a test run, the test run will
be aborted.
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Procedure for
domestic water
heating

. Check the domestic hot water tank temperature through the remote controller read-out

mode. See “Temperature read-out mode” on page 112.

. 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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1.2 Operation when Power is Turned On
1.2.1 When Turning On Power First Time

The unit cannot be run for up to 12 minutes to automatically set the master power and address
(indoor-outdoor address, etc.).

Status

Test lamp H2P ... 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.)

1.2.2 When Turning On Power the Second Time and Subsequent

Tap the RESET 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 Test lamp H2P .... Blinks
Can also be set during operation described above.

Indoor unit 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.)

1.2.3 When an Indoor Unit or Outdoor Unit has been Added, or Indoor or
Outdoor Unit PC Board has been Changed

Switch box cover

_—

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

Test lamp H2P .... ON

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.)

Lift this protruding
EL, COMPO, portion to open
BOX cover  the inspection door

==

//rl—F

q Inspection door
“ DIP switch2
PUN(D52-1~4)
DIP switchi
(DS1-1~4)

Switch box
(the upper right)

& Caution When the 400 volt power supply is applyed to "N" phase by mistake,

replace Inverter PC board (A2P) and control transformer (T1R, T2R) in
switch box together.
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Outdoor Unit PC Board Layout

2. Outdoor Unit PC Board Layout

Outdoor unit PC board

(2) Set mode display (LED)

Y
Iy

(3) Mode setting switch

gl8|g8|g|g|g|g|u

ol

D | (il

H2P | H3P | H4P | H5P | H6P | H7P |H8P
BS1 | BS2 | BS3 | BS4 | BS5 1234 1234
. /! DS1 DS2
Jo||e||le|le]|le ; pst s
MODE SET |RETURN| TEST | RESET ! l’ -

(1) Microcomputer normal monitor.’

Connection terminal for transmission use

D D|DB|DD

FiI|R2[ F1|F2] Q1] Q2

Indoor — Outdoor — .
Outdoor Outdoor Multi outdoor

-
-
-

L

(4) Local setting switch

(1) Microcomputer normal monitor
This monitor blinks while in normal operation, and turns on or off when a malfunction occurs.

(2) Set mode display (LED)

LEDs display mode according to the setting.

(3) Mode setting switch
Used to change mode.

(4) Local setting switch

Used to make field settings.

(V3054)
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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

EKRUAHTB
(BRC21A52) ~ .
wew(
VAR o B&O
( % M
° | -85 5 a
b | §-88] =
\_J 2

O O ColCoC oD
GE| O OMR||BE| & | M
o] o] ) (o) ),
Ros

BRC21A52

CAUTION

p—

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

1. 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).

2. Press the D®(a ] button to select the appropriate field setting first code (8-).

Press the I®(¥_] button to select the appropriate field setting second code (-88).

4. Press the ®TIMERCa ] button and @TIMERC Y] 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.

7. When finished, press the <& button to exit FIELD SET MODE.

w

o o
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n Notes :

w

Changes made to a field setting are only stored when the @i 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 ®&j 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. — EKHVM (R/Y) D — Indoor unit

Installer setting at variance with default value ‘

Second Default
code Setting name Date Value Date Value ‘ value Range
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 value. 1 — — —
03 I?/It:gttrl':g& s1p=a10v/e “:2?;213 2s;:hoedule timer mode 1 (ON) 0/ . .
04 atgsﬁsaip;c?&c;?#gg Z(;hgdule timer mode 1 (ON) o/ o o
1 Automatic storage timing for domestic water heating
00 | Status: night time storage 1 (ON) on — —
01 | Night time storage start time 1:00 0:00~23:00 1:00 hour
02 | Status: day time storage 0 (OFF) 01 — —
03 | Day time storage start time 15:00 0:00~23:00 1:00 hour
2 Automatic setback function
00 | Status: setback operation 1 (ON) on — —
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
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
4 Disinfection function
00 | Status: disinfection operation 1 (ON) on — —
01 Disinfection operation day selection Fri Mon~Sun — —
02 | Disinfection operation start time 23:00 0:00~23:00 1:00 hour
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
04 | Not applicable. Do not change the default value. 0 — — —
6 Option setup
00 | Domestic hot water tank installed 0 (OFF) on — —
01 | Optional room thermostat installed 0 (OFF) 0N — —
02 | Not applicable. Do not change the default value. 0 —_ — —_
03 | Not applicable. Do not change the default value. 0 — — —
04 | Benefit kWh power supply mode 0 0/2 1 —
7 Option setup
00 | Not applicable. Do not change the default value. 1 — — —
01 | Not applicable. Do not change the default value. 0 —_ — —_
02 | Multiple set point pattern 0(A) on — —
03 | Multiple set point 1 0 (OFF) (V4] — —
04 | Multiple set point 2 0 (OFF) on — —
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Installer setting at variance with default value ‘

Second Default
code Setting name Date Value Date Value ‘ value Range Step Unit
8 Option setup
00 | Remote controller temperature control 1 (ON) on — —
01 | Not applicable. Do not change the default value. 0 — — —
02 | Not applicable. Do not change the default value. 0 —_ — —_
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 value 0 2.0 0.2 °C
(heating) ’
01 | Domestic hot water tank compensation value 0 -5~5 0.5 °C
02 | Thermo ON/OFF admission 0 -5~5 0.5 °C
03 | Leaving water temperature compensation value o o
(cooling) 0 2~2 02 ¢
04 | Not applicable. Do not change the default value. 0 —_ — —
A Option setup
00 | Current limitation. 0 0-~2 1 —
01 Indoor unit height difference setting 0 0~2 1 —
02 | Set point: heating required temperature difference 10 5-15 1 °c
for leaving and returning water
03 | Set point: multiple set point 1 required temperature 35 2580 1 c
value
04 | Set point: multiple set point 2 required temperature o
value 65 25~80 1 C
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 heating 1 (ON) on — —
03 | Set point: storage temperature 70 45~75 1 °C
04 | Automatic maximum domestic hot water storage o
temperature 70 55-75 1 ¢
(¢} Leaving water temperature limits
00 | Set point: heating leaving water maximum o
temperature 80 37-80 1 ¢
01 | Set point: heating leaving water minimum o
temperature 25 25~37 1 ¢
02 | Set point: cooling leaving water maximum 20 18~22 1 °c
temperature
03 | Set point: cooling leaving water minimum 5 5-18 1 c
temperature
04 | Not applicable. Do not change the default value. 0 — — —
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Second
code

Setting name

Installer setting at variance with default value ‘

Date

Value

Date

Value ‘

Default
value

Range

Step Unit

d Domestic water heating retention times
00 ﬁs;tpi):ént. minimum time for domestic water 10 5-20 1 .
01 ﬁs;t;i)rc]);nt: maximum time for domestic water 30 1060 5 o
02 \’szie?ro:;t;tiir:]tgrval minimum stop time of domestic 15 5-30 5 _
03 | Not applicable. Do not change the default value. 15 — — —
04 | Not applicable. Do not change the default value. 40 — — —
E Service mode
00 | Vacuum mode R134a 0 0/1 — —
01 | Not applicable. Do not change the default value. 0 —_ —_ —_
02 | Not applicable. Do not change the default value. 0 — — —
03 | Not applicable. Do not change the default value. 1 —_ —_ —_
04 | Pump only operation 0 0~2 1 —
F Option setup continued
00 | Set poir_'nt: cooling reqyired temperature difference 5 5-15 1 oc
for leaving and returning water
01 | Not applicable. Do not change the default value. 0 —_ —_ —_
02 | Heat recovery allowance 1 0~2 1 —
03 | Not applicable. Do not change the default value. 10 — — —
04 | Not applicable. Do not change the default value. 50 — — —
120 Test Operation



ESIE10-03B

Field Setting

3.1.3 Detailed explanation of setting modes

[0] Remote
control setup

B [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 Operable | Operable
operation ON/OFF
Setting the leaving water Operable | —
temperature

Setting the room temperature | Operable | Operable
Quiet mode ON/OFF — —

Weather dependent set point Operable | —
operation ON/OFF

Setting the clock — —

Programming the schedule — —

timer

Schedule timer operation ON/ | Operable | Operable
OFF

Field settings — —

Error code display Operable | Operable

Test operation — —

By default no level is defined so all buttons and functions are operable.

The actual permission level is determined by field setting. For permission level 2, set field
setting [0-00] 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 @(a ] and &[]
immediately followed by simultaneously pressing buttons f&@ and ®{&}, 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 in the same way.

[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” on page 128 for compensation values for
leaving water temperature and domestic hot water temperature.

[0-02] Setting not available

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

Refer to the operation manual for details how to program the schedule timer.

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

NOTE By default space heating based on temperature set point (method 1) is enabled, so
only temperature shifts are possible (no ON/OFF instruction).
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).
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In the following tables both methods on how to interpret the schedule timer are shown.

Method 1 Space heating based on temperature set point?

During During schedule timer operation the operation LED is lit continuously.
operation
When The schedule timer for space heating will stop and will not start again.

pushing the | The controller will be switched off (operation LED will stop working).
e button However, the schedule timer icon will stay displayed which means that the domestic
water heating stays enabled.

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

a. For leaving water temperature and/or room temperature

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.

T
1
t
T
2
t
T
3
| : ¢

16:00 2300 0:30
Schedule timer
Setback function

When both setback function and schedule timer are
enabled

1
2
3
A Setback function
t Time
T Temperature set point
- Room temperature

Leaving water temperature
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Method 2 Space heating based on ON/OFF instruction

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

When The schedule timer for space heating will stop (when active at that moment) and will
pushing the | start again at the next scheduled ON function.

aums Dutton 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 The schedule timer for space heating and domestic water heating along with the
pushing the | quiet mode will be stopped and will not start again.
&/® button | 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.

B ON i~ OFF——i— ON—
2:0 5
1 — ! 21
9 E G (G
62:0 ; Pl
] i N R
16:00 030 630 900
2 1850,
60:C
t
2300 500
1 A .
B ON - OFF i~ ON—
220 = §
65°C : 2130
195 ; #6450 g
3 [k 5 T
; 1 60°C : ;
5 P R t
T T T T
16:00 2300 630 900

Schedule timer

Setback function

When both setback function and schedule timer are enabled
Setback function

ON/OFF instruction

Time

Temperature set point

I_‘Hw>wm_‘

Room temperature

Leaving water temperature

B [0-04] Status: defines whether the ON/OFF instruction can be used in the schedule timer for
cooling.
Same as for [0-03] but for cooling schedule timer.

For cooling, no setback function is available.
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[1] Automatic In this mode, the indoor unit will deliver hot water to the domestic hot water tank based on the
storage timing for  daily fixed pattern. This mode will continue until storage temperature is reached.

domestic water Automatic storage is the advised domestic hot water mode. In this mode water heats up during
heating 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.

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

B [1-01] Start time: time of the night at which the domestic water should be heated.

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

B [1-03] Start time: time of the day at which the domestic water should be heated.

NOTE B 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).

B 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.

B For energy-saving purposes, it is advised to enable the weather dependent
domestic water heating. Refer to setting “[b-02]" on page 130.

Refer to “[b] Domestic hot water set points” on page 130 for temperature set points.

[2] Automatic Setback function provides the possibility to lower the room temperature. The setback function
setback function can for instance be activated during the night because the temperature demands during night
and day are not the same.

NOTE B By default the setback function is enabled.
B The setback function can be combined with the automatic weather dependent
set point operation.
B Setback function is an automatic daily scheduled function.

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 can be configured for both room temperature control and leaving water temperature
control.

T
A 21°Cp==

[5-03] 18°C

[2-01] [2-02]
A Normal room temperature set point

—

Time
T Temperature
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[3] Weather
dependent set
point

T
A 65:G}e- S
5°C [5-02] ' '
Y e
: : t
[2-01] [2-02]

A Normal leaving water temperature set point

B Leaving water setback temperature

t Time

T Temperature

It is advised to set the start time of automatic storage during night [1-01] on the moment that the
setback function starts [2-01].

Refer to “[5] Automatic setback and disinfection set point” on page 126 for temperature set
points.

NOTE Setback function for cooling does not exist.

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.

Tt A
Lo_Ti Sl
- o~ +05
Hi_Ti - 00 Shift value
o~ -05
A
Ld
Lo_A Hi_A T,
Tt Target water temperature
Ta Ambient (outdoor) temperature

Shift value = Shift value

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

B [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.
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[4] Disinfection
function

[5] Automatic
setback and
disinfection set
point

NOTE 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.

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

NOTE 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.

g 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 126 for temperature set
points.

See also “[4] Disinfection function” on page 126 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

T A B C

S ISR NI S

EA e o

S R A WIS A N

eI AVAVAY A e N
[5-01]

A Storage operation (if activated)

B Reheat operation (if activated)

C Disinfection operation (if activated)
Field settings

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

E Hot water storage temperature [b-03] (e.g. 60°C)
F Reheat maximum water temperature [b-01] (e.g.

45°C)

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

t Time

T Domestic hot water tank temperature

See also “[2] Automatic setback function” on page 124 for more information about setback
operation.

B [5-02] Leaving water setback temperature.

B [5-03] Room setback temperature.

B [5-04] Setting not available
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[6] Option setup

[7] Option setup

[8] Option setup

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.
NOTE When enabling the domestic hot water tank option be aware that the advised
default settings become active:
B [1-00]=1=automatic night storage
B [4-00]=1=disinfection function
B [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.
B [6-02] Setting not available
B [6-03] Setting not available
B [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).
B [7-00] Setting not available.
B [7-01] Setting not available.
B [7-02] See chapter "Multiple set point control" in the Installation manual.
B [7-03] See chapter "Multiple set point control" in the Installation manual.
B [7-04] See chapter "Multiple set point control” in the Installation manual.
B [8-00] Remote controller temperature 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 O to use the unit in leaving water temperature control.
B [8-01] Setting not available
B [8-02] Setting not available
B [8-03] Quiet mode
The unit has a quiet mode functionality for which 3 levels can be selected:
[8-03]=1 low noise level 1 (default)
[8-03]=2 low noise level 2
[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.
B [8-04] Freeze-up prevention

The unit has a freeze-up prevention functionality for which 3 levels can be selected:
[8-04]=0 prevention level 0 (default: no prevention)
[8-04]=1 prevention level 1
[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.
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[9] Automatic
temperature
compensation

[A] Option setup

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.

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 for heating operation.
B [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
T
A 24°0-2°0 = 22°C
///’// Tev=E
C
/ / / //// 20°0-2°C - 18°C
B
A No space heating operation possible
B Request for space heating possible
C Hysteresis area
T Ambient temperature
B [9-03] Leaving water temperature compensation value for cooling operation. Not available
for heating only model.
B [9-04] Setting not available.
B [A-00] Current limitation.
This setting provides the possibility to limit the power consumption of the indoor unit as
follows:
[A-00]=0 16.5 A (default)
[A-00]=1 13.2 A (+80%)
[A-00]=2 10.7 A (£65%)
The indoor unit current is limited, the outdoor unit is slave and will also reduce its power
consumption consequently (if other indoor units loads correspond). However, transient
conditions with higher power consumption are possible.
B [A-01] Change setting for allowable height difference between the highest and lowest

installed indoor units.

Difference in height between outdoor and indoor units H1 <40 m

Difference in height between lowest and heighest indoor unit H2 <15 m.

If setting [A-01] is changed, maximum H2 difference can be increased to 25 m. Depending
on H2 level, use the settings in the table for designated indoor units.
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[A-01] setting

0<x<15m 0
15<x<20m 1
20<x< 25m 2

~ [A-01]=2 (level 2)

[A-01]= 1 (level 1)

[A-01]=0 (default)

| _[A-01]=0 (default)

[A-01] setting

0<x<5m 2

5<x<10m 1

10<x<25m 0

Example 1:
L1 = ]
\ A
o— |
) P———
B
® ||
T — A
of | C
I
¢ | €
| (o))
=
x|
[ —1 %
Example 2:
X
R o
A —
C
® -
E ol B
I
® -
A
ol L

_[A-01]=0 (defaul)

A

[A-01]=1 (level 1)

11m

X=

[A-01]=2 (level 2)

| [A-01]=2 (level 2)

B [A-02] Temperature difference for leaving and returning water in heating mode.
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].

B [A-03] See chapter "Multiple set point control" in the Installation manual.

B [A-04] See chapter "Multiple set point control" in the Installation manual.
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[b] Domestic hot The reheat mode will prevent the domestic hot water from cooling down lower than a certain
water set points 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 Storage operation (if activated)

B Reheat operation (if activated)

C Disinfection operation (if activated)
Field settings

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

E Hot water storage temperature [b-03] (e.g. 60°C)
F Reheat maximum water temperature [b-01] (e.g.

45°C)

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

t Time

T Domestic hot water tank temperature

m [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.

T
[b-04]} ..

55°C

15°C 25°C
A Ambient temperature
T Domestic hot water storage temperature

NOTE The maximum setting temperature for domestic hot water can be changed with
field setting [b-04]. Other settings are fixed

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

B [b-04] Maximal domestic hot water setting during weather depending domestic hot water
setpoint.
Refer to the figure above.

[C] Leaving water  To prevent misuse concerning leaving water temperatures, it is possible to limit the set points.
temperature B [C-00] Maximum leaving water setpoint in heating operation.

limits [C-01] Minimum leaving water setpoint in heating operation.

[C-02] Maximum leaving water setpoint in cooling operation.

[C-03] Minimum leaving water setpoint in cooling operation.

[C-04] Field setting not available.

[d] Domestic water heating retention times
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.
B [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.
B [d-03] Setting not available.
B [d-04] Setting not available.

[E] Service mode B [E-00] Vacuum mode
When recovering/vacuuming of the indoor unit is needed, field setting [E-00] can be
activated. It will force the unit into thermo OFF and will open the expansion valve of the
indoor unit R134a circuit so full vacuuming is possible.
By default [E-00]=0, set to 1 to enable the vacuum mode.

NOTE Do not forget to restore the field setting [E-00] to the default value when vacuuming
is finished!

B [E-01] Setting not available.
B [E-02] Setting not available.
B [E-03] Setting not available.
B [E-04] Pump only operation
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:
[E-04]=0 normal operation of the unit (default)
[E-04]=1 low pump speed operation
[E-04]=2 high pump speed operation
If you select [E-04]=1 or 2 and [6-00]=1, the unit will activate the domestic hot water 3-
way valve and heat/cool 3-way valve. This function is a helpful feature to get all air
removed out of the system (as well in space heating/cooling as in domestic hot water
heating).
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[F] Option setup

For EKHVMRD:

[E-04]=1 or 2

v

Pump operation for 20 minutes
space 3-way valve in space heating mode

if [6-00]=1

A

Pump operation for 10 minutes
3-way valve in domestic hot water heating
mode

For EKHVMYD:

[E-04]=10r2

v

Pump operation for 20 minutes
space 3-way valve in space heating mode

if [6-00]=1
v

Pump operation for 10 minutes
3-way valve in domestic hot water heating
mode

v

Pump operation for 10 minutes
3-way valve in domestic hot water heating
mode and space 3-way valve in cooling
mode

B [F-00] Temperature difference for leaving and returning water in cooling mode.
Depending on the type of heat emitter in cooling mode (fan coil, floor heating, etc) the
difference in temperature between entering and leaving water in cooling mode can be
modified by changing setting [F-00]

This setting is only applicable for EKHVMYD-units.

B [F-01]: Setting not available
B [F-02]: Heat recovery setting.
Unit heat recovery = heat recovery within 1 indoor unit (the energy recovered in cooling

mode will be used to warm-up the domestic hot water)

System heat recovery = heat recovery between multiple indoor units (the energy recovered
in cooling mode from the indoor units, will be used to warm-up the domestic hot water for
multiple indoor units)

[F-02]=0 system and unit heat recovery is allowed for this unit
[F-02]=1 unit heat recovery is allowed for this unit (default)
[F-02]=2 no heat recovery is allowed for this unit

NOTE

Cooling to heating heat recovery is judged by the outdoor unit logic.

B [F-03]: Setting not available
B [F-04]: Setting not available
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3.2 Field Setting from Outdoor Unit
3.2.1 Field Setting from Outdoor Unit

B List of Field Setting Items

This following section indicates the list of field setting items. For the lists of dip switch contents,
Setting mode 1, and Setting mode 2, refer to information in tables shown on the following page

onward.
Setting item Content and objective of setting Overview of setting procedure Re‘f)%rggce
o B Make this setting to operate a system with page 140
£ diffuser duct while in high static pressure ~141
§ Setting of mode. (Use this setting mode when
S high static gzllglc?r?i:sﬁ installed on upper floors or | g Set No. 18 of "Setting mode 2" to ON.
"é pressure * In order to mount the diffuser duct,
S remove the cover from the outdoor unit
- fan.
W |f the compressor has a failure, used to . . S . 146
Emergency prohibit the operation of outdoor unit(s) " g.l.ake this setting while in "Setting mode
A concerned and to conduct emergency . ; ; .
operation (*1) operation of the system only with gg; sv)i/tsgel\r}:)w:;’tsh ?;Itclﬁliooutdoor units:
operable or outdoor unit(s). TEE S )
Additional B |f a necessary amount of refrigerant 105
refrigerant cannot be charged due to the stop of W Set No. 20 of "Setting mode 2" to ON and
cha? ing (*1) outdoor unit, operate the outdoor unitand | then charge refrigerant.
ging then refill refrigerant.
W Used to recover refrigerant on site. 144
Refrigerant With operations of indoor and outdoor
o units prohibited, open the outdoor/indoor " ; "
£ :ﬁgg\ée(gq) expansion valve fully while indoor/ ® Set No. 21 of "Setting mode 2° to ON.
© outdoor operation is prohibited and turn
o ON some of the solenoid valves.
g B Used to conduct vacuuming on site. 145
3 Open the outdoor/indoor expansion valve
Vacuuming fully while indoor/outdoor operation is NG At "
mode (*1) prohibited and turn ON some of the W Set No. 21 of "Setting mode 2" to ON.
solenoid valves. Use a vacuum pump to
conduct vacuuming.
B Used for the troubleshooting of DC page 140
Power COmpressors. ~141
transistor Inverter waveform output makes it m Set No. 28 of "Setting mode 2" to ON.
check mode possible to judge whether a malfunction
heck mod ible to jud heth [functi
results from the compressor or the PCB.
modoiwih | In order to replace the PCB by a spare | CUH e 0TS BT AR gy e | 14
spare PCB ’ 9- concerned.
For setting items of (*1), refer to detailed information provided on page 139 onward.
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3.2.2 Setting by Dip Switches

(1) Factory setting of initial PCB.

Do not make any changes in all factory settings of the DIP switches on the control PCB.

N ON
Status of DIP switches
= > OFF uuuu OFF uuuu @ : Represents the factory setting positions
1234 1234 of the switches.
DSH DS2

Setting at replacement by spare PCB

& Caution DIP switch Setting after changing the main PCB(A1P) to spare parts PCB
After the replacement by the spare PCB, be sure to make settings shown below.

o-[agad

1234
DS2

1234
DS1

Initial conditions of dip switches 8',;‘,:

DIP Switch Detail

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

DS No. ltem Contents
DS1-2 | Power supply ON 200V class (220V)
specification OFF (Factory | 400V class (380V)
setting of spare
PCB)
DS1-3 | Unit allocation Make the following settings according to allocation of unit. (All models
setting for Europe | are set to OFF at factory.)
models
DS1-4 PCB Compressors DS1-3 DS1-4 DS2-1
) INV + STD OFF
Main ON OFF
INV + INV ON
DS2-1 INV + STD OFF
Sub ON OFF
INV + INV ON
DS2-2 | Model setting
DS2-3 Make the following settings according to models of outdoor units.
(All models are set to OFF at factory.)
* Refer to following pages for setting detail.
DS2-4

*  For detail of the setting procedure, refer to information on the following pages.
While the PCB assembly is replaced, the "U3" malfunction (Test run not carried out yet)

code is displayed. In this case, carry out the test run again.

If the "PJ", "UA", or "U7" malfunction code is displayed, recheck for DIP switch settings.
After the completion of rechecking for the settings, turn ON the power supply again.
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Detail of DS1-1~4, DS2-1~4 setting”

Single Use
===t ===10
A
Al
ol ~ =
g 5 o g
LED . .
Factory Set (M represents the position of switches)
EB**** DS1 DS2 I::
ON
OFF
1 2 3 4 1 2 3 4
DS1 DS2
Allocation Application model Setting method ( M represents the position of switches)

For Europe

HEAT RECOVERY(8HP) | — —
EMRQ8AAY1 HHHH HHHH Set DS1-4 and DS2-3 to ON.
OFF
12 34 12 34
HEAT RECOVERY(10HP) | b —
EMRQ10AAY HHHH HHHH Set DS1-4 to ON.
OFF
12 34 12 34
HEAT RECOVERY(12HP) | b DS
EMRQ12AAY1 HHHH HHHH Set DS1-4 and DS2-2 to ON.
OFF
12 34 12 34
HEAT RECOVERY(14HP) | Las D=2
EMRQ14AAY1 HHHH HHHH Set DS1-3, DS1-4 and DS2-2 to ON.
OFF
12 34 12 34
HEAT RECOVERY(16HP) | Las D2
EMRQ16AAY1 HHHH HHHH Set DS1-3, DS1-4 and DS2-3 to ON.
OFF
12 34 12 34
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Single Use
T~ =M )
o | 5 ey
\
VLED y .
(0000000 Factory Set (M represents the position of switches)
EB DS1 DS2
—= ON
OFF
1 2 34 1 2 3 4
DS1 DS2
Allocation Application model Setting method ( M represents the position of switches)
HEAT RECOVERY(8HP) | DS DS2
EMRQSAAY1
Qs HHHH HHHH Set DS1-3 and DS2-2 to ON.
OFF
12 3 4 12 34
HEAT RECOVERY(10HP) | DSt Ds2
EMRQ10AAY1
Q1o HHHH HHHH Set DS1-3 and DS2-2 to ON.
OFF
12 3 4 12 34
HEAT RECOVERY(12HP) | DSt DsS2
For Europe EMRQT2AAY HHHH HHHH Set DS1-3 and DS2-2 to ON.
OFF
12 34 12 3 4
HEAT RECOVERY(14HP) | DS Ds2
EMRQ14AAYT HHHH HHHH Set DS1-3, DS2-1 and DS2-4 to ON.
OFF
12 3 4 12 3 4
HEAT RECOVERY (16HP) DS1 Ds2
EMRQ16AAY1 ON Set DS1-3, DS2-1 and DS2-3
OFF to ON.
12 3 4 12 3 4
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3.2.3 Setting by Push Button Switches

The following settings are made by push button switches on PCB.

LED display MODE TEST COOL/HEAT select ng Demand Multi
H1P Hop IND MASTER | SLAVE noise
H3P H4P H5P HeP H7P H8P
Single-outdoor-unit
e () ® O ° ° ° ° °
(Factory setting)
Pushbutton switches
BS1 BS2 BS3 BS4 BS5
N N N N N
N N N N N
MODE || SET ||RETURN|| TEST ||REWIRING
Used for Used to set up address
onsite setting when wiring is changed

or an indoor unit is added

Used to change

the setting mode h
test operation

There are the following three setting modes.
® Setting mode 1 (H1P off)

Initial status (when normal).
& Setting mode 2 (H1P on)

Used for check operation and

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 1

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. [amp ] _Onetime.
Setting mode 2 L!\ —| Setting mode 1 <
MODE Push the BS1(MODE button) one time. MODE
Q on . off
H1P H1P

MODE

% Monitor mode

O Blinking

H1P

(V2761)

Test Operation

137



Field Setting

ESIE10-03B

B Mode changing procedure 2

Press BS1 (MODE button) for more than 5 sec.

Y

Y

Sett

ing mode 2

™1 (Set)

Setting item selection

\

Press BS3
y (RETURN button) one time.

Setting condition
selection (Set)

y (RETURN button) one time,

Press BS3

Setting ¢
(Content

ondition
s) display

Press BS3
(RETURN button) one time.

Setting mode 1
(Initial condition)

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

Press BS1(MODE button) one time.

Press BS1
(MODE button) one time.

Y

Monitor mode

Check item selection
(Set)

Press BS3
y (RETURN button) one time,

Contents display

Press BS3
(RETURN button) one time|

Press BS1
(MODE button)
one time.

(V2762)
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a. “Setting mode 1”
This mode is used to set and check the following items.
Check items ««+eeeeeeee The following items can be checked.
(1) Current operating conditions (Normal / Abnormal / In check operation)

Procedure for checking check items

The system is normally set to "Setting
mode 1".
Should the system be set to an
mode othert}/\an that, push they _ |MODE| TEST I(I:\ICI;OLKAI—/:ETA; Sse&%E LOW | pemand
MODE (BS1)| button to set the HIP | H2P | s e | hep r:_?ésF‘f H7P
system to "Setting mode 1".

[ [ O [ ] [ ] [ [

B Current operating conditions
® Normal O Abnormal
@ In preparation or in
check operation

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

Y
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 (BS1)

button for 5 seconds and set to
“Setting mode 2.

No. Setting item Description
Make this setting in the case of operating in high static
18 High static pressure | pressure mode with diffuser duct mounted.

setting

(In order to mount the diffuser duct, remove the cover
from the outdoor unit fan.)

<Selection of setting items> |

20

Additional
refrigerant charge
operation setting

Carries out additional refrigerant charge operation.

21

Refrigerant recovery/
vacuuming mode
setting

Sets to refrigerant recovery or vacuuming mode.

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

Push the |RETURN (BS3) | button and

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

Power transistor

Used for trouble diagnosis of DC compressor. Since the

<Selection of setting conditions> Y

o8 gg?%é?gf?gr waveform of inverter is output without wiring to the
disconnection of | compressor, itis convenient to probe whether the trouble
compressor wires | °0Mes from the compressor or PCB.

Emergency
operation

38

(Setting for the
compressor 1
(master) operation
prohibition)

39

Emergency
operation
(Setting for the
compressor 2
(slave) operation
prohibition)

Used to temporarily prohibit the applicable compressor
from operating. Since the comfortable environment is
extremely impaired, prompt replacement of the part is
required.

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.
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Setting item display

No. o MODE | TEST C/H selection Low |p d Setting condition display
Setting item H1P Hop IND Master | Slave noise ?_'n;%n )
H3P | HaP | H5P | H6P s Factory setting
High staic preseure (I-)h'gp static pressure setting: O . . . . . O %
18 | 0
setting O o o ® ® O ® High static pressure setting: 0000000
ON
2 ?ﬁgriggnoa;g?;ii%ﬁrant O s O ® O P S Refrigerant charging: OFF 000000 =
setting Refrigerant charging: ON 000000
Refrigerant Refrigerant recovery / vacuuming: OFF 00000 =
21 | recovery/vacuuming O . O . O . O
mode setting Refrigerant recovery / vacuuming: ON 0000000
Power transistor O O O . . OFF O . . . . . O *
28 | check mode O o ON 0000000
E‘r)r;er;gt;f)r;]cy OFF O . . . . . O *
38 | (Compressor 1 O O ([ ) o O O o
(master) is inhibited Compressor 1 (master) operation:
to operate.) Inhibited CeeeeCe
Eg;?;gt;gzcy OFF O . . . . . O *
39 | (Compressor 2 O O o o @) O O
(slave) is inhibited to Compressor 2 (slave) operation:
operate.) Inhibited CeeeeCe

4\—The numbers in the "No." column represent the number of times to press the SET (BS2) button.
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c. Monitor mode - LED display _
No. Setting item Data display
H1P | H2P | H3P | H4P | H5P | HEP | H7P
To enter the monitor mode, push the 0 | Various settings 1)
MODE (BST)| button when in 9 © & 0o 0 0 0o
“ i 17, Number of connected indoor units
Setting mode 5 N BN JE BK XEeRK NEe)
Contents of malfunction (the Malfunction
14 latest) ® ® ® O O|0|e@ code table
Contents of malfunction
15| (1 cycle before) 20 @@ O O0|0|0O l:{g(f)er page
Contents of malfunction
16 (2 cycle before) 27920 0 @& e & o
<Selection of setting item> Y 20 | Contents of retry (the latest) CEN BEORNK REORN BK )
Push the [SET (BS2)] button and set 21 |Contentsofretry (1cyclebefore) | @ | @ | O | @ | O | @ | O
the LED display to a setting item. 22 | Contents of retry (2 cycle before) C(EE NEORN BECREORK )

<Confirmation on setting contents> |

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 (BS1)| 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.

*1:

Number of connected indoor units
Used to make setting of the number of indoor units connected to an outdoor
unit.
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Setting item 0 Display contents of “Number of units for various settings”

Emergency operation

ON (N BN BEONN BN NN

OFF CHN BN NN NN BN NN

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

;16 4
32 8

2

o 0000060

1

% See the preceding page for a list of data, etc. for No. 0 - 25.

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

In ® the address is 010110 (binary number), which translates to

16 + 4 + 2 = 22 (base 10 number). In other words, the address is
22.

Test Operation
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3.2.4 Setting of Refrigerant Recovery Mode
When carrying out the refrigerant collection on site, fully open the respective expansion valve of
outdoor unit and all indoor units.
All indoor and outdoor unit’s operation are prohibited.

[Operation procedure]

@ In setting mode 2, set “Refrigerant Recovery / Vacuuming mode” to ON. The respective
expansion valve of outdoor unit and all indoor units are fully opened. (H2P turns to display
“TEST OPERATION?” (blinks), “TEST OPERATION” and “UNDER CENTRALIZED
CONTROL” are displayed on the remote controller, and the all 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 instruction attached to the
refrigerant recovery unit for more detail.)

= Press Mode button “BS1” once and reset “Setting Mode 2”.

144 Test Operation



ESIE10-03B Field Setting

3.2.5 Setting of Vacuuming Mode

In order to perform vacuuming operation at site, fully open the expansion valves of outdoor unit
and all indoor units and turn on some solenoid valves.

[Operating procedure]

® With Setting Mode 2, set “Refrigerant recovery / Vacuuming mode” to ON. The expansion
valves of outdoor unit and all indoor units fully open and some of solenoid valves open.
(H2P blinks to indicate the test operation, and the remote controller displays "Test
Operation" and "Under centralized control", thus prohibiting operation.)
After setting, do not cancel “Setting Mode 2” until completion of Vacuuming operation.

= Use the vacuum pump to perform vacuuming operation.

= Press Mode button “BS1” once and reset “Setting Mode 2”.

3.2.6 Check Operation Detalil

CHECK OPERATION FUNCTION
(Press the MODE button BS1 once and set to SETTING MODE 1 (H1P: OFF))

LED display (H1P~H7P) (O: ON @: OFF @: BLINK)

| Unit stopping | 0000000
l Press the TEST button for 5 seconds.
Step 1 | Pressure equalizing | 0000000

10 sec to 10 minutes

Step 2 | Cooling start control | 0000000

20 sec to 2 minutes

Step 3 | Stop valve close check |

®0O®O®® O O Stopvalve check
{
@00 O® O ®® Stopvalve check

* Stop valve close check

Step4~8 | Judgement function |

* Wrong wiring check -
* Correct Refrigerant charge check ? @ ®O®O Wrong wiring check
* Piping length check ® O O®® O O @ Piping length check
Step 9 | Pump-down residual operation | 0000000
5 minutes
Step 10 | Standby for restarting | [ X X XoX JoX |
5 minutes

| Completion |
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3.2.7 Emergency Operation

If any of the compressors goes wrong, disable the relevant compressor or the relevant outdoor
unit from operating, and then conduct emergency operation only with operational compressors
or outdoor units.

There are two ways of conducting the Emergency operation : ©® with remote controller reset and
& by setting outdoor unit PCB.

Operating method|® Emergency operation |e Emergency operation

with remote controller with outdoor unit PCB
Applicable model/ reset (Auto emergency setting (Manual
defective compressor operation) emergency operation)
EMRQ8/10/12AAY1 compressor 1 (INV) - Emergency operation by the

operational compressor (*)

EMES?Q/?QEAA\'?I locrgn}g';es%sro{ ﬁ’&%{[}) Emergency operation by | Emergency operation by the
p the operational compressor| operational compressor
EMRQ14/16AAY1 compressor 2 (INV)

(*) Operational compressor (STD) will only start when 50% of indoor units are thermo ON.

® Emergency operation with remote controller reset
If the compressor causes a malfunction (in this case, the system will stop and the relevant
malfunction code will be displayed on all indoor remote controllers), disable only the relevant
compressor from operating for a 8 hours using an indoor remote controller, and then conduct
emergency operation with the operational compressor.

[Emergency operation method]

¢ Reset the remote controller (i.e., press the |[ON/OFF| button on the remote controller for 4
seconds or more) when the outdoor unit stops because of malfunction state.

[Details of operation]

e Automatically disable the defective compressor from operating, and then operate the other
compressor.

e Qutdoor unit will do every 25 minutes a forced defrost operation.

* The following section shows malfunction codes on which this emergency operation is
possible.

ES, E4, E5, E7

F3

H7, H9

J2,J3, J5, J6, J7, J9, JA, JC
L1, L4, L5, L8, L9, LC

u2

& Emergency operation by setting outdoor unit PCB
In malfunction stop state of the outdoor unit due to defective compressor, by setting the

relevant compressor to "Disabling operation setting", the emergency operation is conducted
with the operational compressor.

[Manual, Activation of emergency operation]
O Disabling the compressor 1 (on the right side) from operating:
Set No. 38 of setting mode 2 to "Disable-compressor-1 operation”.
LED display (O: ON, @: OFF, ®: Blink)

(Step) [N R ] = J— H7P
(1) Press and hold the MODE button (BS1)
for 5 sec. or more. o X X X X X J

(2) Press the SET button (BS2) 38 times. oJoX X JOJOX )
(3) Press the RETURN button (BS3)once. O @ ® ® ® ® O (Factory setting)
(4) Press the SET button (BS2) once. 0000000
(5) Press the RETURN button (BS3) twice. O 000 ©® ® @
(6) Press the MODE button (BS1) once. 0000000
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O Disabling the compressor 2 (on the left side) from operating:
Set No. 39 of setting mode 2 to "Disable-compressor-2 operation”.
LED display (O: ON, @: OFF, ®: Blink)
(Step) [R] - J— H7P

(1) Press the MODE button (BS1) for 5
seconds or more.

(2) Press the SET button (BS2) 39 times. o)oX X JOXOXO)
(3) Press the RETURN button (BS3) once. O @ ® ® ® @ O (Factory setting)
(4) Press the SET button (BS2) once. cCeo00000
(5) Press the RETURN button (BS3) twice. C 000 ©® ©® @®
(6) Press the MODE button (BS1) once. 0000000

oX X X X X X/

[Cancel of Emergency Operation]

To cancel the emergency operation, conduct the following setting. (Return to Factory setting.)

O Cancel disabling the compressor 1 (on the right side) from operating:
Set No. 38 "Disable-compressor-1 operation” of setting mode 2 to "OFF".
LED display (O: ON, @: OFF, ®@: Blink)
(Step) H1P---eeeeeee H7P

(1) Press and hold the MODE button (BS1)
for 5 sec. or more. o X X X XX

(2) Press the SET button (BS2) 38 times. OCee00Oe
(3) Press the RETURN button (BS3)once. O 00000 @®
(4) Press the SET button (BS2) once. O 00 e e ® O (Factory setting)
(5) Press the RETURN button (BS3) twice. C 000 ©® ©® ®
(6) Press the MODE button (BS1) once. 0000000

O Cancel disabling the compressor 2 (on the left side) from operating:
Set No. 39 "Disable-compressor-2 operation” of setting mode 2 to "OFF".
LED display (O: ON, @: OFF, ®@: Blink)
(Step) H1P---eeeeeee H7P

(1) Press the MODE button (BS1) for 5
seconds or more. Ceeocooo

(2) Press the SET button (BS2) 39 times. [oJoX X JOXOXO)
(3) Press the RETURN button (BS3)once. O 00000 @®
(4) Press the SET button (BS2) once. O 0000 ® O (Factory setting)
(5) Press the RETURN button (BS3)twice. O 000 ©® ©® ®
(6) Press the MODE button (BS1) once. 0000000
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Part 6 - Troubleshooting
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3. Troubleshooting by Indication on the Remote Controller.................... 172
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Y251 (= 1 = 1 o) G 173
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3.9 “LY” Indoor Unit: Malfunction of Tank Thermistor (R2T).........cccceeeueene. 182
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3.30 “H"” Outdoor Unit: Abnormal Outdoor Fan Motor Signal...................... 216
3.31 “H3” Outdoor Unit: Malfunction of Thermistor (R1T) for Outdoor Air....218
3.32 “U2” Outdoor Unit: Current Sensor Malfunction............c.ccccoeeviieennennn. 219
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3.34 “43” Indoor Unit: Malfunction of Discharge Pipe Thermistor (R6T) ......221
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Outdoor Unit Heat EXchanger ... 225
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R- 410A R O 1 R 226
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(RBT), (RIT) OF (RTAT) .ueeeee e eeeeee e e et e e e e 227
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PP R-410A ... 228
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1. Symptom-based Troubleshooting
Symptom Supposed Cause Countermeasure

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)

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

If the knob of any circuit
breakerisinits tripped position,
do not turn ON the power

supply.

ON
> _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.

The system starts operation but makes an

immediate stop.

Blocked air inlet or outlet of
outdoor unit

Remove obstacle(s).

The unit is turned on but is not heating/cooling as

expected.

The temperature setting is not

correct.

Check the controller set point.

Capacity shortage.

Check if the cooling fan at the rear
of the switch box is working
properly.

Check if the unit is not installed in
a too hot location (> 30°C).

The water volume in the
installation is too low.

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

The water flow is too low.

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

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.

Check on the manometer that
there is sufficient water
pressure. The water pressure
must be > 0,3 bar (water is
cold); >> 0,3 bar (water is hot)

The system does
not operate.

The system stops and

immediately restarts operation.

Pressing the TEMP ADJUST
button immediately resets the
system.

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 The remote control displays The system stops due to an Remove causes of electrical
makes malfunction codes "U4" and interruption in communication noises.
intermittent "U5", and the system stops but | between units caused by If these causes are removed, the
stops. restarts after a lapse of several | electrical noises coming from system will automatically restart
minutes. equipment other than air operation.
conditioners.
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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>
"Hissing" sounds are
continuously produced while in

cooling or defrosting operation.

These sounds are produced from
gas (refrigerant) flowing
respectively through the indoor
and outdoor units.

Normal operation.

<Indoor and outdoor units>
"Hissing" sounds are produced
immediately after the startup or
stop of the system, or the
startup or stop of defrosting
operation.

These sounds are produced
when the gas (refrigerant) stops
or changes flowing.

Normal operation.

<Indoor unit>

Faint sounds are continuously
produced while in cooling
operation or after stopping the
operation.

These sounds are produced from
the drain discharge device in
operation.

Normal operation.

<Indoor unit>

"Creaking" sounds are
produced while in heating
operation or after stopping the
operation.

These sounds are produced from
resin parts expanding and
contracting with temperature
changes.

Normal operation.

<Outdoor unit>
Pitch of operating sounds
changes.

The reasonis that the compressor
changes the operating frequency.

Normal operation.

The pump is making noise
(cavitation).

There is air in the system.

Purge air.

Water pressure at pump inlet is
too low.

Check on the manometer that
there is sufficient water
pressure. The water pressure
must be > 0,3 bar (water is
cold); >> 0,3 bar (water is hot)
¢ Check that the manometer is
not broken.
¢ Check that the expansion
vessel is not broken.
* Check that the setting of the
pre-pressure of the expansion
vessel is correct.

Outdoor unit fan
does not rotate.

In operation

The reason is that fan revolutions
are controlled to put the operation
to the optimum state.

Normal operation.

LCD display "88"
appears on the
remote control.

Immediately after turning ON
the power supply

The reason is that the system is
checking to be sure the remote
control is normal.

Normal operation.

This code is displayed for a period
of approximately one minute at
maximum.

9 | The outdoor gets | While stopping operation The reason is thatthe compressor | Normal operation.
hot. is warmed up to provide smooth
startup of the system.
10 | The water pressure relief valve opens. The expansion vessel is broken. | Replace the expansion vessel.

The water volume in the
installation is too high.

Make sure that the water volume
in the installation is under the
maximum allowed value.

11

The water pressure relief valve leaks.

Dirt is blocking the water pressure
relief valve.

Check for correct operation of the

pressure relief valve by turning

the red knob on the valve counter

clockwise:

* You should hear a clocking
sound.

¢ |n 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.

12

Malfunction of the schedule timer.

The schedule timer does not work
but the programmed actions are
executed at the wrong time.

Check if the clock and the day of
the week are set correctly, correct
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.

ol setti Local Servi Service data can be obtained.
Fleld settings setting erv(ljce « Malfunction code history
mode moae 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

Operation Thermostat is forcibly turned on.
mode Space heating -> see test run.

Press ‘ Inspection/Test Operation ‘

Press test (V0815)

button once.

« Outdoor model code

See “Operation of the Remote Controller’s Inspection / Test Operation Button”.
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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 159 for malfunction code and

malfunction contents.
Q p

Operation LED

DA KU/ o —= ON/OFF button
S B (%)
SETTING _0_"’”_"0 0_"0
Inspection display o ’_—\ VoV VeV o Ve
Malfunction code L TEST iB 88

with subcode

® || @ Se/%
O [|C | )
G| O OmMR &B| & | M
O JC I )
Rel

Inspection/Test button 151

BRC21A52

CAUTION

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

y

Normal display (No display)

Inspection/test

operation

Push the butto

v

Unit

Malfunction code LO

Inspection

0

*

y

Inspection mode

Inspection/test

operation

Push the button.

Y

Indoor unit model code display

Inspection/test

operation

Push the button.

004
F5E

Y

Unit
Malfunction code
Inspection

0
LO

Malfunction code blinks when a malfunction occurs.
* Alternating malfunction code possible: indication for refrigerant type (1U/OU)

11 2...Capacity code
F...Indoor unit system code

C...Indoor unit type code
J...Progression code

Outdoor unit model code display

Inspection/test

operation

Push the button.

Test operation

v

Test operation mode

Inspection/test

operation

Push the button.

Outdoor model code

Display

F5E

Example of capacity code display

Example model

Display

Model

Display
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2.4 Remote Control Service Mode

How to Enter the
Service Mode

Normal operation

mode

> Field set
mode

> Service
mode

Gush the button for 4 seconds or |0ngeD Gush the button for 4 seconds or IongeD

(VF020)

Service Mode

1. Select the mode No.

Operation Only Mode 40 can be set.
Method
Mode Function Contents and operation method Remote control display example
No

40 Malfunction
hysteresis display

Display

malfunction hysteresis.

The history No. can be changed with the

button.

Unit 1 LI
Malfunction code o
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.

Inspection display

Malfunction code
Alternating code possible

Operation lamp

ON/OFF button

DA & wax®
€ M
SETTING I D
(w2 g-ggl “Y-Y
O [CO [CO[C[Coa D
OE| o OMR|&®| ® | M
w)lon] o o), s
%
D BRC21A52

CAUTION
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O:ON @:OFF 3x: Blink
Malfunction | Operation Malfunction contents Page

code lamp Referred
E1 * PC board defect 180
E3 & Actuation of high pressure switch 182
E4 * Actuation of low pressure sensor 187
E5 1 Inverter compressor motor lock 191
E9 R0 Malfunction of moving part of electronic expansion valve (Y1E~Y5E) 198
F3 & Abnormal discharge pipe temperature 204
J3 3 Malfunction of discharge pipe thermistor (R31, R32T) 212
J5 03 Malfunction of thermistor (R8T or R10T) for suction pipe 215
J6 03 Malfunction of thermistor (R4T or R12T) for outdoor unit heat exchanger 217
J7 * Malfunction of thermistor (R7T) for outdoor unit liquid pipe 219
JA * Malfunction of high pressure sensor 223
JC 03 Malfunction of low pressure sensor 226
L1 * Defective inverter PC board 229
L4 * Malfunction of inverter radiating fin temperature rise 232
L5 & Momentary overcurrent of inverter compressor 236
L8 * Momentary overcurrent of inverter compressor 239
L9 £ (3 Inverter compressor starting failure 242
LC R 3 Malfunction of transmission between inverter and control PC board 246
P1 & Inverter over-ripple protection 251
PJ Faulty field setting after replacing main PCB or faulty combination of PCB 256
System u2 * Power supply insufficient or instantaneous failure 262
u3 Check operation not executed 267
u4 * Malfunction of transmission between indoor units and outdoor units 268
UA * Improper combination of indoor and outdoor unit, indoor units and remote 279

controller

UF * System is not set yet 282
UH 03 Malfunction of system, refrigerant system address undefined 283

|:| 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 (BS1)|button when in In-phase malfunction of DIl Net Detection of DIIl 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
Malfunction of electronic expansion EV1 E9
valve EV3
<Selection of setting item> v Faulty sensor of outdoor air Faulty Ta sensor (short) H9
temperature
Push the SET BS2 butt.on gnd set Abnormal discharge pipe temperature | Abnormal Td F3
the LED display to a setting item. -
Abnormal heat exchanger temperature | Refrigerant over charge F6
Faulty sensor of discharge pipe Faulty Tdi sensor (short) J3
temperature
Faulty sensor of suction pipe Faulty Ts1 sensor (short) J5
temperature Faulty Ts2 sensor (short)
<Confirmation of malfunction 1> Y Faulty sensor of heat exchanger Faulty Tb sensor (short) J6
temperature
Push the|RETURN (BS3)|button Maltuncion of the Tiauid o i o =
once to display "First digit" of Fa I;mc ion of fZ. |q:| pipe Fauny r sensor (s ,?,2 "
malfunction code. aulty sensor of discharge pressure aulty Pc sensor (short)
Faulty sensor of suction pressure Faulty Pe sensor (short) JC
Inverter radiation fin temperature rising | Over heating of inverter radiation fin temperature L4
DC output over current Inverter instantaneous over current L5
Electronic thermal Electronic thermal switch 1 L8
) . . Electronic thermal switch 2
<Confirmation of malfunction 2>  /
Out-of-step
Push the|SET (BS2) |button once to Detail Speed down after startup
display "Second digit" of malfunction description Lightening detection
code. on next Stall prevention (Limit time) Stall prevention (Current increasing) L9
page. Stall prevention (Faulty start up)
Abnormal wave form in startup
Out-of-step
Transmission error between inverter Inverter transmission error LC
<Confirmation of malfunction 3> Y and outdoor unit

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”.
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O:0ON @:0OFF :Blink
Malfunction Confirmation of malfunction 1 Confirmation of malfunction 2 Confirmation of malfunction 3 Confirmation of malfunction 4
code H1P | H2P | H3P | H4P | H5P | H6P | H7P | H1P | H2P | H3P | H4P | H5P | H6P | H7P | H1P | H2P | H3P | H4P | H5P | H6P | H7P | H1P | H2P | H3P | H4P | H5P | HEP | H7P
E1 * ® O | x| x| ® 0|0 | s|x|OCO|l0o/0o/0 /0@ 0|» O|C|le |0 ||
E3 > ® (O | x| x| » (A A B BB [ K
E4 * (AR SE A NES (A A BN RE:S [ K
E5 & @[ x | @ | x| > ® e (0 o o0 *1
E9 » * | @ | @ x| ¥ ® 0 0 o [ BK )
* (B AN BN BE S *x | @
H9 * * | @ | @ | x| x o 0 o 0| [ N ] *+1
F3 * ® | x| @ | x| ® (O | x| x| > ® 0 0 o [ K *1
F6 * @ | x| x| @] x> ® 0 0 o ® O | x|
J3 * ® (x| x| @] x ® | O | x| x| o 0 o 0| [ N ]
J5 * @ x| @ | x| » (A A R BB [ K
* (A A A AR ® |
J6 RS ® | x| x| @] » ® o o o o0 *1
J7 * @ | x| x| x| o 0 o 0| [ N ]
JA » * | @ | x| @] »x ® 0 0 o [ K
JC * * | | @ | @] x (A A AN RE:S [ K
L4 * ([ JESEK A 2K ® o e o (K )
L5 W @[ x | @ x| > ® o 0 o [ BK )
L8 * * | @ | @0 | ® 0 0 o [ K
* (K K BN BES ® |
o oo o
* ® o 0 o * | @
@* AR ES o o
L9 * x| @ | @ | x| ¥ ® O o 0| o0
* ® 0 0 o ® |
* ® 0 0 o * | @
LC * * x| @ @] x ® O o o @ | x
Display of contents of Display of contents of Display 1 of W
malfunction (first digit) malfunction (second digit) malfunction in detail malfunction in detail
*1 @® @ |Master
@ sx [Slavel
» @ |Slave2
P  x |System
Troubleshooting 161



Troubleshooting by Remote Control

ESIE10-03B

<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> ]

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".

A

switches to the initial status of
“Monitor mode”.

Push the|RETURN (BS3)|button and

* 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
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
Transmission error between indoor 1/0 transmission error U4
and outdoor unit -
I/O transmission error
Incorrect setting in “setting mode 1”7 COOL/HEAT selector is not set to IND uz
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
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O:0ON @:0OFF :Blink

Malfunction Confirmation of malfunction 1 Confirmation of malfunction 2 Confirmation of malfunction 3 Confirmation of malfunction 4
code H1P | H2P | H3P | H4P | H5P | HEP | H7P | H1P | H2P | H3P | H4P | H5P | H6P | H7P | H1P | H2P | H3P | H4P | H5P | H6P | H7P | H1P [ H2P | H3P | H4P | H5P H6P|H7P
P1 o * | @ | @@ | x o O 0 x ® o o o o0 *1
uo | x| @ | @ | x| ¢ ® 0 o o (A A A AR O.i}|ft
u2 RS ® O x| @ | ® o 0 o [ BK ) 1

* [ A AN BK ) @ |
* o 0 0 o (0 x| e
* (A A A AR ® 0 o6
us RS ® O x| x| > ® e 0 o o0 x|
* |0 0 o @ | > | x| >
U4 * ®|x @0 | ® 0 0 o o0 | x|
* (A A BN RE:S @ | > | x| >
us
u7 * @ | x| x> |0 0 0| @ | > | x>
u9 * * | @ | @ | x| * o 0 o 0| ®| O | x|
UA RS * | @ | x| @] » ® o 0 o o0 x|
& ( JE K K AR @ | > | x| >
¥ (A I A AR * | @ | x| >
* ®| 0 0 x| ® O | x|
¥ ® O x| @] x ® | > | x| >
UH * | @ | x| x| (B AN BN BE ® (O | x|
UF * RO O IO I S 3 o 0 0 0| ® 0 | x|
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
® Slavet
»* @ Slave2
P  x |System
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3. Troubleshooting by Indication on the Remote
Controller
3.1 “H1” Indoor Unit: PC Board Defect

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

0
|
Subcode 0

All indoor unit models

Check data from E2PROM.

ESIE10-03B

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

Be sure to turn off power switch before connect or disconnect connector, or
parts damage may be occurred.

& Caution

Turn power supply OFF, then
power ON again.

Does 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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3.2 “H&” Indoor Unit: Heating Pump Error (M1P) or Other
Water System Error

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 0

All indoor unit models

Detection by failure of signal for detecting number of turns to come from the heating pump

motor.
Detection by failure ref. sensors.

When number of turns can’t be detected even when output voltage to the heating pump motor is

maximum. When water sensors are not within expected range.

Heating pump rotor locked

Disconnected or faulty wiring between heating pump connector and PC board (A1P)
Blocked waterflow or heat exchanger (waterside)

Faulty thermistor (R4T, R5T)

Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may occur.

Is
the heating pump
rotor locked?

YES
. Make sure all valves are open

« Make sure filter is not clogged

Is
the waterflow or heat
exchanger blocked?

YES

Can be checked —>  Make sure that water pressure is OK
(0,3bar<P<3bar).
Make sure that all valves are open.
Make sure that all air is out of the system.
Make sure the flow switch is not broken.

Is
the wiring
from the heating
pump securely connected
to connectors (X20A) on
the indoor unit PC
board?
(A1P)

Connect the wiring and turn on again.

unit PC board and heating
pump is disconnected.

Fix the wiring and turn on again.

characteristics of
the heating water circuit
thermistors normal?*

Replace the faulty thermistor (R4T, R5T)

Does the YES

heating pump run? Replace the indoor unit PC board.

Replace the heating pump motor.
(v2779)

* Refer to thermistor resistance / temperature characteristics table on page 307.

Troubleshooting

165



Troubleshooting by Indication on the Remote Controller ESIE10-03B

3.3 “H&” Indoor Unit: Cooling Pump Error (M2P) or Other
Water System Error

Remote Control

Display Subcode 3
Applicable EKHVMYD indoor units
Models
Method of Detection by failure of signal for detecting number of turns to come from the cooling pump
Malfunction motor.
Detection Detection by failure ref. sensors.
Malfunction When number of turns can’t be detected even when output voltage to the cooling pump motor is
Decision maximum. When water sensors are not within expected range.
Conditions
Supposed ® Cooling pump rotor locked
Causes B Disconnected or faulty wiring between cooling pump connector and PC board (A1P)
B Blocked waterflow or heat exchanger (waterside)
B Faulty thermistor (R4T, R9T)

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may occur.

Is
the cooling pump
rotor locked?

YES
. Make sure all valves are open

« Make sure filter is not clogged

Is
the waterflow or heat
exchanger blocked?

YES
Can be checked —> Make sure that water pressure is OK

(0,3bar<P<3bar).

Make sure that all valves are open.

Make sure that all air is out of the system.
Make sure the flow switch is not broken.
Make sure the 3-way valve cooling/heating
is not malfunctioning.

Is
the wiring
from the cooling
pump securely connected
to connectors (X106A) on
the indoor unit PC
board?
(A4P)

Connect the wiring and turn on again.

YES

Wiring
between the indoo
unit PC board and cooling
pump is disconnected.

YES

Fix the wiring and turn on again.

characteristics of
the cooling water circuit

Repl he faulty th i R4T, ROT
o Ao eplace the faulty thermistor (R4T, R9T)

Does the
cooling pump run?

YES
Replace the indoor unit PC board.

Replace the cooling pump motor. (V2779)

* Refer to thermistor resistance / temperature characteristics table on page 307.
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3.4 “H9” Indoor Unit: Malfunction of Moving Part of
Electronic Expansion Valve (K1E) R-410A circuit

Remote Control (]

Display Subcode 0

Applicable All indoor and outdoor unit models
Models Expansion valve on R-410A
Method of

Malfunction

Detection

Malfunction

Decision

Conditions

Supposed B Malfunction of moving part of electronic expansion valve
Causes B Defect of indoor unit PC board

B Defect of connecting cable, bad wire

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

The
electronic

expansion valve is NO

connected to X7A of the
indoor unit PC
board.

After connecting, turn the power
supply off and then back on.
X7AT1,2,3,4,5,6]

Norma
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.

If you turn the power supply off and
turn on again, and it still does not
help, replace the indoor unit PC

board.
(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 O X O X
Approx. Approx.
300Q2 150Q
2. Yellow X O X O
Approx. Approx.
300Q2 150Q
3. Orange X O X
Approx.
150Q
4. Blue X ©)
Approx.
150Q2
5. Red X
6. Brown
O: Continuity

x: No continuity
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3.5 “AE” Indoor Unit: Water Circuit Error

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 0

All indoor unit models

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

& Be sure to turn off power switch before connect or disconnect connector,
Caution

or parts damage may be occurred.

YES

the waterflow or heat
exchanger blocked?

(see A6 error)

Is the

position of the 3-way NO

valves OK?

Can be checked —— Make sure that:

- all valves are open

- water pressure is OK
(0,3bar<P<3bar)

- all air is out of the system

- the waterfilter is clean

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.

Troubleshooting
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3.6 “AJ” Indoor Unit: Malfunction of Capacity Determination

Device

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

0
|
Subcode 0

All indoor unit models

Capacity is determined according to resistance of the capacity setting adapter and the memory
inside the IC memory on the indoor unit PC board, and whether the value is normal or abnormal
is determined.

Operation and:

1. When the capacity code is not contained in the PC board’s memory, and the capacity setting
adapter is not connected.

2. When a capacity that doesn'’t exist for that unit is set.

B You have forgotten to install the capacity setting adapter.
B Defect of indoor unit PC board

& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

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

NO

Replace the indoor unit PC board.

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

NO

Replace the indoor unit PC board.

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

/
Remote Control (I

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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& Be sure to turn off power switch before connect or disconnect connector, or
Caution

parts damage may be occurred.

connector between

indoor PC board (A1P) [X35A, NO

70A] and PC board for control (A3P,
[X10A, X15A] accurately
connected?

)

YES

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

Under above

local installation mode, NO

installation position is
"1t

Connect the connecter X70A
and turn on the power again.

"Cq

Malfunction breaks YES

out again.

NO

Connect the connector
accurately.

Replace indoor PC board (A1P).

Replace PC board for control
(A3P).

Connect it and operate (It is
possible to have a cause, such
as instantaneous blackout)

*1. Pull out and insert the connecter once and check it is absolutely connected.
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3.8

“_4” 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)

& Caution

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

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

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
(0.5kQ~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 page 307.

Troubleshooting
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ESIE10-03B

3.9

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

“L5” Indoor Unit: Malfunction of Tank Thermistor (R2T)

Subcode 0

All indoor unit models

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

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

B Defect of indoor unit tank thermistor (R2T)
B Defect of indoor unit PC board (A3P)

& Caution

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

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 page 307.
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3.10 “C5” Indoor Unit: Return Water Thermistor (R4T)

Remote Control 2

Display Subcode 0

Applicable All indoor unit models

Models

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

Detection

Malfunction When the return water temperature thermistor becomes disconnected or shorted while the unit
Decision is running.

Conditions

Supposed B Defect of indoor unit thermistor (R4T) for water return

Causes B Defect of indoor unit PC board (A1P)

Troubleshooting

& Be sure to turn off power switch before connecting or disconnecting connector,
Caution  otherwise parts may be damaged.

Connector is
connected to X12A of
the indoor unit PC
board.

NO Bad wire connection
value < -43.6°C

Connect the thermistor and turn
on again.

Resistance
is normal when
measured after
disconnecting the thermistor
(X12A) (R4T) from the
indoor unit PC board.
(7.2kQ~112kQY)

NO  Faulty thermistor
value > 95°C

Replace the thermistor (R4T).

YES

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

* Refer to thermistor resistance / temperature characteristics table on page 307.
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ESIE10-03B

3.11 “CA” Indoor Unit: Heating 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 heating leaving water
thermistor.

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

B Defect of indoor unit heating thermistor for leaving water (R5T)
B Defect of indoor unit PC board

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

& Caution

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

NO Bad wire connection

value < 43.6°C Connect the thermistor and turn

on again.

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

NO  Faulty thermistor
value > 95°C

Replace the thermistor.

YES
Replace the indoor unit PC board (A1P).
(V2786)

* Refer to thermistor resistance / temperature characteristics table on page 307.
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Troubleshooting by Indication on the Remote Controller

3.12 “LE” Indoor Unit: Cooling Leaving Water Thermistor
Error (R9T)

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions
Supposed

Causes

Troubleshooting

subcode 0

EKHVMYD units

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

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

B Defect of indoor unit cooling thermistor for leaving water (R9T)
B Defect of indoor PC board
B Heating only indoor unit is programmed as a reversible (heating/cooling) indoor unit

CE Be sure to turn off power switch before connecting or disconnecting connector,
Caution otherwise parts may be damaged.

Connector
(X25A) is connected to
the indoor unit PC
board.

NO  Bad wire conr:ectlon Connect the thermistor and turn
value < -43.6°C on again.

Resistance
is normal when
measured after
disconnecting the thermistor
(X25A) from the indoor unit
C board.
(7.2kQ~112kQ)

NO Faulty thermistor
value > 95°C

Replace the thermistor.

YES

Replace the indoor unit PC board (A3P).

Troubleshooting
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Troubleshooting

& ) Be sure to turn off power switch before connecting or disconnecting
Caution  connector, otherwise parts may be damaged.

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.

@ Are all water valves open?

@ |s water flow possible?

® Is water filter clean?

@ |s the water circuit filled with water?

® Is all air removed from the water circuit (incl. coil DHW tank)?

Are the five points NO

above OK?

Rectify defective points, if any.

Does the error
reoccur after
resetting thermal
cut-out?

YES

as the therma
cut-out been
activated?

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.

5 the stop d Is the HPS
0es the stop due operating value
to malfunction (E3- Formal (. Replace the HPS.

4.0MPa)?
YES

Are the
characteristics of
the high pressure
sensor normal?
(See *1.)

NO

Replace the high pressure sensor.

Is the pressure
detected with the
PC board normal?
(See *2.)

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.

[0]31=(61 @Y Refer to remove the causes by which the high pressure has become high.

[N E]: Refer to information on page 288.
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Troubleshooting by Indication on the Remote Controller

3.13 “LJ” Indoor Unit: Malfunction of Thermostat Sensor in

Remote Controller

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 remote control air temperature

thermistor.

When the remote control air temperature thermistor becomes disconnected or shorted while the

unit is running.

B Defect of remote control thermistor
B Defect of remote control PC board
B Defect of indoor PC board (A1P)

& Be sure to turn off power switch before connecting or disconnecting connector,
Caution

otherwise parts may be damaged.

Turn power supply OFF, then
power ON again.

s “CJ” displayed on NO

External factor other than

the remote control?

equipment malfunction
(for example noise, etc.)

Normal operation.

Replace remote control.

Turn power supply OFF, then
power ON again.

NO Is “CJ” displayed

Replace indoor unit

on the new remote
control?

YES

PC Board (A1P)

Troubleshooting
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ESIE10-03B

3.14 “EV”

Remote Control

Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Outdoor Unit: PC Board Defect

EMRQ*
Related to: R-410A compresso
Subcode 3: see next page

r

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 outdoor unit PC board (A1P)

& Be sure to turn off power switch before connecting or disconnecting connector,
Caution

otherwise parts may be damaged.

Turn off the power once and
turn on again.

YES

Return to normal?

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

Replace the outdoor unit
main PC Board (A1P).

(V3064)
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3.15 “E1” Indoor Unit: PC Board Defect

Remote Control =1

Display Subcode 3

Applicable All indoor units

Models Related to: R-134a compressor

Method of Check data from E2PROM

Malfunction

Detection

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

Supposed B Defect compressor main PC board (A4P)

Causes

Troubleshooting

i’i Be sure to turn off power switch before connecting or disconnecting connector,
Caution otherwise parts may be damaged.

Turn off the power once and
turn on again.

YES External factor other than

malfunction (for example,
noise etc.).

Return to normal?

Replace the indoor unit
compressor main PC Board
(A4P).

CE Indoor Unit: Leaving water thermistor (c) error (R9T)
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3.16 “E3” Outdoor Unit: Actuation of High Pressure Switch

Remote Control
Display

Subcode 1
Applicable EMRQ*
Models
Method of Abnormality is detected when the contact of the high pressure protection switch opens.
Malfunction
Detection
Malfunction Error is generated when the HPS activation count reaches the number specific to the operation
Decision mode.
Conditions (Reference) Operating pressure of high pressure switch
Operating pressure: 4.0MPa
Reset pressure: 2.85MPa
Supposed B Actuation of outdoor unit high pressure switch
Causes B Defect of High pressure switch
B Defect of outdoor unit PC board (A1P)
B [nstantaneous power failure
B Faulty high pressure sensor
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,

Caution  or parts damage may be occurred.

Check for the points shown below.

(1) Is the stop valve open?

(2) Is the high pressure switch connector properly
connected to the main PCB?

(3) Does the high pressure switch have continuity?

Are the three NO

points above OK?

Rectify defective points, if any.

(1) Mount a pressure gauge on the high pressure
service port.

(2) Reset the operation using the remote
controller, and then restart the operation.

Is the high pressure switcl
operating value normal (i€,
4.0MPa)?

Does the stop due

to malfunction (E3) Replace the high pressure switch.

characteristics of the
high pressure sensor
normal? (See *1.)

NO .
Replace the high pressure sensor.

Service Checker

Connect the service checker to compare the “high pressure” value and the
actual measurement value by pressure sensor (Refer to *1) by using the
service checker.

Check if the “hig
pressure” value and the
actual measurement value
by pressure sensor are
the same.

NO Replace the main PCB (A1P).

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

Remove the causes by which the high pressure has
(©13¢80 hecome high.

*1: Make a comparison between the voltage of the pressure sensor 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 according to information on page 310.)

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

pressure sensor (Red)

5V
+T Connector for high

4) Red
3) Black High
7-}7- pressure
sensor
(2
Micro-controller
A/D input (1) White

Make measurement of DC
voltage between these wires.

[N Refer to information on page 288.

Troubleshooting
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3.17 “E3” Indoor Unit: Actuation of High Pressure Switch

Remote Control
Display

Subcode 12

Applicable All indoor units
Models
Method of Abnormality is detected when the contact of the high pressure protection switch opens.
Malfunction
Detection
Malfunction Error is generated when the HPS activation count reaches the number specific to the operation
Decision mode.
Conditions (Reference) Operating pressure of high pressure switch
Operating pressure: 3.8MPa
Reset pressure: 2.7MPa
Supposed B Actuation of indoor unit high pressure switch
Causes B Defect of High pressure switch
B Defect of Indoor unit PC board (A4P)
B Faulty high pressure sensor
m Refrigerant blockage
B Water blockage
B Thermal cut out error (Q2L)
AWarning: CAPACITOR SHOCK HAZARD. The capacitors (top surfaces) can hold up to
220V. Use correct precautions when servicing.
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Troubleshooting

& ) Be sure to turn off power switch before connecting or disconnecting
Caution  connector, otherwise parts may be damaged.

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.

@ Are all water valves open?

@ |s water flow possible?

® Is water filter clean?

@ |s the water circuit filled with water?

® s all air removed from the water circuit (incl. oil OHW tank)?

Are the five points NO

above OK?

Rectify defective points, if any.

Does the error
reoccur after
resetting thermal
cut-out?

YES

as the therma
cut-out been
activated?

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)?

YES

Does the stop due
to malfunction (ES3-
12) recur?

Replace the HPS.

Are the
characteristics of
the high pressure
sensor normal?
(See *1.)

NO

Replace the high pressure sensor.

Is the pressure
detected with the
PC board normal?
(See *2.)

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.

[0]31=(61 @Y Refer to remove the causes by which the high pressure has become high.

[N E]: Refer to information on page 288.
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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

Rlan High

7-}7— ®) plack pressure
@ sensor

(1) White

Micro controller
A/D input /

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

[
Remote Control |

Display

Applicable EMRQ*

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

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

NO

Is the stop

valve open? Open the stop valve.

(1) Mount a pressure gauge on the low pressure
service port.

(2) Reset the operation using the remote
controller, and then restart the operation.

Are the
characteristics of
the low pressure
sensor normal?
(See *1.)

NO

Replace the low pressure sensor.

YES

Service Checker

Connect the service checker to compare the “low pressure”
value and the actual measurement value by pressure
sensor (Refer to *1) by using the service checker.

Check if the “low
pressure” value and
the actual
measurement value
by pressure sensor
are the same,

NO

Replace the main PCB (A1P).

- The low pressure sensor is normal, and the pressure
detected with the PCB is also normal.
- The low pressure has really become low.

e &) Remove the causes by which the low pressure has
become low.

*1: Make a comparison between the voltage of the pressure sensor 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 according to information on page 310.)

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

+5V
Connector for low pressure sensor
T (Blue)
(4) Red
(3) Black Low
. pressure
Micro-controller )
AID input a @ Whie sensor
(1)

Make measurement of DC voltage between these wires.

[N X:]: Refer to information on page 289.
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3.19 “EY” Indoor Unit: Actuation of Low Pressure Sensor

[
Remote Control |

Display Subcode 06

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 Abnormal drop of low pressure (Lower than 0.07MPa)

[ |
B Defect of low pressure sensor

B Defect of control PC board (A4P)
B Stop valve is not opened.

Causes

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

Troubleshooting
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Troubleshooting
& ) Be sure to turn off power switch before connecting or disconnecting
Caution  connector, otherwise parts may be damaged.

NO

Is the stop
valve open?

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.

Characteristics o
the low pressure
sensor normal?
(See *1.)

NO
Replace the low pressure sensor.

Is the pressure NO
detected with the
PC board normal?

(See *2.)

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.

U

e & 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
7_}7_ (3) Black Low
. pressure
Micro controller )
A/D input bt @ White sensor
(1

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

[N X:]: Refer to information on page 289.

190 Troubleshooting



ESIE10-03B Troubleshooting by Indication on the Remote Controller

3.20 “E5” Outdoor Unit: Inverter Compressor Motor Lock

Remote Control -2

Display

Applicable EMRQ*

Models

Method of Inverter PC board takes the position signal from UVW line connected between the inverter and
Malfunction compressor, and the malfunction is detected when any abnormality is observed in the phase-
Detection current waveform.

Malfunction This malfunction will be output when the inverter compressor motor does not start up even in
Decision forced startup mode.

Conditions

Supposed Compressor lock

Causes High differential pressure (0.5MPa or more)

Incorrect UVW wiring
Faulty inverter PC board
Stop valve is left in closed.
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Troubleshooting

& Caution

Power OFF

Power ON

Be sure to turn off power switch before connect or disconnect connector,
or parts damage may be occurred.

Check if

NO

the stop valve is
open.

YES

Check if
the relay wires to the

NO

compressor are
correct,

YES

Check if the
connection of UVW

NO

phase order is
correct,

YES

Check if
the wiring is the

NO

same as in the electric
wiring diagram.

YES

~ The insulation
resistance of the compressor

Check if the wiring has
any error in mistake for
inverter compressor.

YES

is low (not more than
100kQ).

NO

‘The compressor’
coil has disconnection
of wires.

NO

Restart and
check the operation.

YES

NO

Check if the condition
Qccurs again,

YES

Check if
he start mode is in

YES

the high differential pressure
(not less than
0.5 MPa).

NO

Remove the connection between
the compressor and inverter. Set
the power transistor check mode
ON using “Setting mode 2" of the
outdoor unit PC board.

Measure the inverter output voltage
(+2).

Note: Measurement should be made
while the frequency is stable.

Check
if the inverter

NO

output voltage between 3
hases iﬁ/ within

Local factor
Open the stop valve.

Replace the connecting wires and
ensure right connection of the
connector.

Ensure correct connection.

Vo
Ensure correct connection.

Replace the compressor.

Conclude the work
There is a possibility of defect
of pressure equalizing.
Check the refrigerant circuit.

Defect of pressure equalizing
Check the refrigerant circuit.

Replace the inverter PC board.

Replace the inverter compressor.

«1: Pressure difference between high pressure and low pressure before starting.
x2: The quality of power transistors/ diode modules can be judged by executing (&gl 43 (P339).
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3.21 “E5” 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.

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

Check the installation
conditions.

Is
the stop valve
open?

NO

Open the stop valve.

Is the UVW wiring NO

normal?

Connect correctly.

Is high
differential pressure starting?
(0.5MPa or more)

YES

Remedy the cause.

Check and see
whether compressor is
short-circuited or

YES

Replace the compressor.

inverter output NO
voltages the same for 3 Replace the inverter PC board
Assy.
high pressure vary YES

even instantaneously when
restarting compressor?

Replace the compressor.

(V2793)
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3.22 “ER” Outdoor Unit: STD Compressor Motor Overcurrent/

Lock

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ﬂ Note:

EMRQ*

Detects the overcurrent with current sensor (CT).

Malfunction is decided when the detected current value exceeds the below mentioned value for
2 seconds.
®m 400 Vunit:15.0 A

Closed stop value

Obstacles at the air outlet
Improper power voltage

Faulty magnetic switch

Faulty compressor

Faulty current sensor (A6P, A7P)

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

NO

Is the stop valve open? Open the stop valve.

Obstacle
exists around the air
outlet.

YES Remove the obstacle.

Is the power
supply voltage
normal?

YES

Is the
magnetic switch
K2M, K3M) normal?

(1)

NO

Correct the power voltage.

NO

Replace the magnetic
switch.

YES

Check the wiring from power supply ~ current sensor (A6P, A7P) ~
MgsS (K2M, K3M) ~ compressor

Is
above wiring
correct?

NO

Correct wiring.

Is
current sensor
correct? #1

NO

Replace the corresponding
current sensor
(ABP or A7P).

Replace compressor.
(V3051)

*1 One of the possible factors may be chattering due to rough MgS contact.

*2 Abnormal case

B The current sensor value is 0 during STD compressor operation.

B The current sensor value is more than 15.0A during STD compressor stop.
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3.23 “E1” Outdoor Unit: Malfunction of Outdoor Unit Fan

Motor

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

EMRQ*

Detect a malfunction based on the current value in the INVERTER PC board (as for motor 2,
current value in the fan PC board).

Detect a malfunction for the fan motor circuit based on the number of rotation detected by hole
IC during the fan motor operation.

Overcurrent is detected for INVERTER PC board (A2P) or fan INVERTER PC board (A5P)
(System down is caused by 4 times of detection.)

In the condition of fan motor rotation, the number of rotation is below the fixed number for
more than 6 seconds. (System down is caused by 4 times of detection.)

Failure of fan motor

Defect or connect ion error of the connectors/ harness between the fan motor and PC board
The fan can not rotate due to any foreign substances entangled.

Clear condition: Continue normal operation for 5 minutes

Troubleshooting
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Check electric motor (electric motor 1 or 2) corresponding
to malfunction code E7 in the monitor mode of outdoor
unit PC board.

J

Cut the power supply OFF and wait for 10 minutes.

Check if
any foreign substances
around the fan,

YES

Remove the foreign substances.

O Fan motor 1: relay connector or X1A, X2A of compressor
inverter PC board.

O Fan motor 2: relay connector or X1A, X2A of fan inverter
PC board.

if any connector is YES

disconnected.

Insert the connector.

Check the color of relay connectors

O Fan motor 1: Both power supply wire and signal wire are
all white.

O Fan motor 2: Both power supply wire and signal wire are

red in the PC board side and white in the motor side.

Relay
connectors have
any connection
error.

YES

Correct the connection of the relay
connectors.

Go on to the next page.
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Troubleshooting

Continued from the previous page.

No continuity
of fuse (FIU) on the fan

YES

inverter PC board.

Unable to
fotate the fan manually

YES

with ease when removing
he connector of the

Resistance

value between the power YES

suppl¥ wire terminal of fan motor
andthe m(s)%or faame (metal) i
an

below.

[Ofs =T\l (Refer to appropriate section in this manual)
Check fan motor connector (power supply wire)

The resistance

value between UVW phases YES

of fan motor is out of balance, or
short circuit between
UVW phases,

[olsT=Ye/&20 (Refer to appropriate section in this manual)
Check fan motor connector (signal wire)

The signal
wire short circuits

between Vcc and GND YES

and between UVW
and GND,

Put the power supply ON to check the following
LED lamps.

1) HAP lamp on the compressor PC board (A2P)
2) HAP lamp on the fan inverter PC board (A5P)

HAP lamp
for the A5P does not

YES

blink on the condition that
HAP lamp for A2P

Replace fan inverter PC
board.

Replace the corresponding
fan motor.

Replace the corresponding
fan motor.

Replace the corresponding
fan motor.

Replace the corresponding
fan motor.

Replace fan inverter PC
board.

Replace fan motor 2.
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3.24 “ES” Outdoor Unit: Malfunction of Moving Part of
Electronic Expansion Valve (Y1E~Y5E)

Remote [
Controller
Display
Applicable EMRQ*
Models
Method of Check disconnection of connector
Malfunction To be detected based on continuity existence of coil of electronic expansion valve
Detection
Malfunction No current is detected in the common (COM [+]) when power supply is ON.
Decision
Conditions
Supposed B Disconnection of connectors for electronic expansion valve (Y1E)
Causes B Defect of moving part of electronic expansion valve
B Defect of outdoor unit main PCB (A1P)
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

Turn power supply off, and
turn power supply on again.

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

Return to normal?

w2 D

Check the electronic expansion valve corresponding to the malfunction code “=%” in the monitor
mode.

(Refer to P.160~P.161 for how to check.)

O When Confirmation of malfunction 4 shows as follows:

[0]o]O[@[@[[]— Electronic expansion valve for main use (Y1E, Y3E)

O When Confirmation of malfunction 4 shows as follows:

[0]o]o]@]a[x[]— Electronic expansion valve for refrigerant charge (Y4E)

O When Confirmation of malfunction 4 shows as follows:

[@]o]o]a]e]x[x]— Electronic expansion valve for subcooling (Y2E, Y5E)

The connector of
outdoor unit PCB
(A1P) for electronic
expansion valve is
connected.

NO .
Ensure correct connection.

he coil resistance o
electronic expansion
valve is normal.
(Refer to *1)

NO

Replace the connecting cable.

Replace the outdoor unit PCB

(A1P).
(V3067)
* Make measurement of resistance between the connector pins, and then make sure the resistance
falls in the range of 40 to 50Q.
—~
(Orange) 1 Q «—
(Red) 2 Q <«
Measuring points | Judgement criteria
(Yellow) 3| () 1-6
2-6
(Black) 4| () 376 40~50Q
5 O 4-6
COM[+] (Gray)6| ()
(V3067)
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3.25 “ES” 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 (K2E)

All indoor units

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
B Defect of indoor unit PC board (A4P)
B Defect of connecting cable

Be sure to turn off power switch before connecting or disconnecting connector,
Caution otherwise parts may be damaged.

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 coil
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).
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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.

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 O X @]
Approx. Approx.
300Q 150Q2
3. Orange X O X
Approx.
150Q
4. Blue X O
Approx.
150Q2
5. Red X
6. Brown
O: Continuity

x: No continuity
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3.26 “ES” Indoor Unit: Malfunction of Moving Part of
Electronic Expansion Valve (K3E) R-410a circuit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions
Supposed

Causes

Troubleshooting

Subcode 19 (K3E)

EKHVMYD units

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
B Defect of indoor unit PC board (A4P)
B Defect of connecting cable

Be sure to turn off power switch before connecting or disconnecting connector,
Caution otherwise parts may be damaged.

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 X22A of unit PC
board (A4P)

NO

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

Normal
when coil
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).
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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.

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 O X @]
Approx. Approx.
300Q 150Q2
3. Orange X O X
Approx.
150Q
4. Blue X O
Approx.
150Q2
5. Red X
6. Brown
O: Continuity

x: No continuity
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ESIE10-03B

3.27 “F3” Outdoor Unit: Abnormal Discharge Pipe

Temperature
|
Remote 2
Controller
Display
Applicable EMRQ*
Models
Method of Abnormality is detected according to the temperature detected by the discharge pipe
Malfunction temperature sensor.
Detection
Malfunction When the discharge pipe temperature rises to an abnormally high level (135 °C and above)
Decision When the discharge pipe temperature rises suddenly (120 °C and above for 10 successive
Conditions minutes)
Supposed B Faulty discharge pipe temperature sensor
Causes B Faulty connection of discharge pipe temperature sensor
B Faulty outdoor unit PC board
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Troubleshooting
& Be sure to turn off power switch before connect or disconnect connector,
Caution

or parts damage may be occurred.

Connect the service tool.
Press reset and start operation
again.

Check if

discharge pipe
thermister property is NO Replace discharge pipe thermister.
normal.

(1)
YES

Service Tool

Connect the service checker to compare the
temperature of discharge pipe by using service tool
with actual measurement value of discharge pipe
thermister (Refer to *1).

Check if
temperature of
discharge pipe by using
service tool is the same with
actual measurement value
of discharge pipe
thermister,

NO Replace main PC board ( A1P).

- Discharge pipe thermister is normal and the temperature
detection of the main PC board is also normal.
- Actually the temperature of discharge pipe is high.

<

[0, =18 Remove the factor of overheat operation
Refer to the appropriate section in this manual.

+1: Compare the resistance value of discharge pipe thermister and the value based on the surface
thermometer.

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.28 “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

ESIE10-03B

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

Be sure to turn off power switch before connect or disconnect connector,
or parts damage may be occurred.

m Caution

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 (X12A [1,2] on A4P)
from the indoor 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 (R6T).

Replace outdoor unit PC board
(A4P).

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.29 “F&” Outdoor Unit: Refrigerant Overcharged

Remote o

Controller

Display

Applicable EMRQ*

Models

Method of Excessive charging of refrigerant is detected by using the outside air temperature, heat
Malfunction exchanging deicer temperature and liquid pipe temperature during a check run.

Detection

Malfunction When the amount of refrigerant, which is calculated by using the outside air temperature, heat
Decision exchanging deicer temperature and liquid pipe temperature during a check run, exceeds the
Conditions standard.

Supposed Refrigerant overcharge

Causes Misalignment of the outside air thermistor

Misalignment of the heat exchanging deicer thermistor
Misalignment of the liquid pipe thermistor

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Check the mounting condition
of the temperature sensors of
the heat exchanging deicer
thermistor in the piping.

Are the
above thermistor
installed on pipes
correctly?

NO Install thermistor correctly.

Remove the heat exchanging
deicer thermister from the
outdoor PC board and measure
resistance with a tester.

Is the
characteristic of
the above thermistor
normal?

NO Replace thermistor.

Refrigerant overcharged.

(V2797)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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ESIE10-03B

3.30 “H71” Outdoor Unit: Abnormal Outdoor Fan Motor Signal

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

EMRQ*

Detection of abnormal signal from fan motor.

In case of detection of abnormal signal at starting fan motor.

B Abnormal fan motor signal (circuit malfunction)
B Broken, short or disconnection connector of fan motor connection cable
B Fan Inverter PC board malfunction (A2P)
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Troubleshooting
& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

Check the fan motor corresponding to the malfunction code
“H7” in the monitor mode.

When check 3 shows as follows:
[0[C]@]@[®@][®]®]>Fan motor 1 (M1F)

When check 3 shows as follows:

[0]c]@[@[®@[®[d]|-Fan motor 2 (M2F)
A

| Cut the power supply off. |

Check if
signal wire connector

for the corresponding fan
motor is normal,

NO Ensure correct connection.

Check the connector
of the fan motor (+1).

Check if the
resistance of the fan
motor lead wire between Vcc and
UVW and between GND and
UVW are balanced,

NO Replace fan motor.

Replace inverter PC board.

x1. Check procedure for fan motor connector ®For fan motor 1: replace inverter
(1) Power OFF the fan motor. PC board (A2P)
(2) Remove the connector (X2A or X4A) on the PC board to ®For fan motor 2: replace fan
measure the following resistance value. inverter PC board (A5P)

Judgment criteria: resistance value between each phase is
within £20%

Connector
for signal wires (X2A or X4A)

X2A
saay | () |en0 3=
. o m—

4 Pink Q Vee Measure the
resistance
B?}Weenchc—

an
3 Orange Q w GND-UVW.
2 Blue Q \4 ~
1 Yellow O u

(V2799)
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3.31 “HS” Outdoor Unit: Malfunction of Thermistor (R1T) for
Outdoor Air

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

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 Defective thermistor connection
B Defect of thermistor (R1T) for outdoor air
B Defect of outdoor unit PC board (A1P)

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Connector
is connected to X18A
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.
(1.8kQ to
800kQ)

NO

Replace the thermistor (R1T).

YES

Replace outdoor unit PC board

(A1P). (V3070)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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Troubleshooting by Indication on the Remote Controller

3.32 “J2” Outdoor Unit: Current Sensor Malfunction

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Malfunction is detected according to the current value detected by current sensor.

When the current value detected by current sensor becomes 5A or lower, or 40A or more during
standard compressor operation.

B Faulty current sensor (A6P, A8P)
B Faulty outdoor unit PC board
B Defective compressor

Be sure to turn off power switch before connect or disconnect connector,
or parts damage may be occurred.

& Caution

Check the current sensor corresponding to the malfunction
code “J2”in the monitor mode.

O Check 4 shows as follows:

[0]o[O]@]@[]3%]—>Current sensor for constant rate compressor 1

O Check 4 shows as follows:

[0]O]O[@[d [ [3]—>Current sensor for constant rate compressor 2

connector for
current sensor
connected to X25A, X26A
on outdoor unit
PC board
A1P)2

NO

Connect the connector, and
operate unit again.

Applicable
compressor coil wire is
broken.

YES

Replace compressor.

Is the
current sensor
mounted on the T-phase
(A6P) and R-phase
(A8P) wire?

NO

Mount the current sensor
correctly, and operate unit again.

Replace current sensor or outdoor
unit PC board.

(V3071)
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3.33 “u3”

Outdoor Unit: Malfunction of Discharge Pipe

Thermistor (R31, R32T)

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

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.

B Defect of thermistor (R31T, R32T) for outdoor unit discharge pipe
B Defect of outdoor unit PC board (A1P)
B Defect of thermistor connection

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Confirm which discharge
thermistor is abnormal using
outdoor unit "monitor mode".

Connector is
connected to X29A
of outdoor unit PCB
(A1P).

NO Connect the connector and turn on
again.

Resistance is normal
when measured after
disconnecting the
thermistor R31 or
R32T from the
outdoor unit PCB.
(2.5kQ to 1.3kQ)

Replace the thermistor (R31 or
NO R32T)

Replace the outdoor unit PCB
YES (A1P).

The alarm indicator is displayed when the fan is being used also.

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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Troubleshooting by Indication on the Remote Controller

3.34 “u3d”

Thermistor (R6T)

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Indoor Unit: Malfunction of Discharge Pipe

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.

B Defect of thermistor (R6T) for outdoor unit discharge pipe

B Defect of indoor unit PC board (A4P)

& Caution

Connector
is connected to

NO

Bad wire connection

X12A[1,2] of indoor unit
PC board
(A4P).

Resistance
is normal when
measured after
disconnecting the

NO

value < -20°C

Faulty thermistor

thermistor R6T from the
indoor unit PC board
(5.0kQ~640kQ).

value > 165°C

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

Connect the thermistor and turn
on again.

Replace the thermistor (R6T).

Replace indoor unit PC board
(A4P).

* Refer to thermistor resistance / temperature characteristics table on page 307.
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3.35 “U4” Outdoor Unit: Malfunction of Temperature Sensor
for Heat Exchanger Gas (R2T or R11T)

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed

Causes

Troubleshooting

EMRQ*

Detect malfunction based on the temperature detected by each thermistor.

In operation, when a thermistor is disconnected or short circuits.

B Defective connection of thermistor
B Defective thermistor
B Defective outdoor unit PC board

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

Confirm which thermistor is
abnormal using outdoor unit
"monitor mode".

Connector is
connected to X30A of
outdoor PC board
(A1P).

NO

Connect the connector and turn on
again.

Resistance
is normal when
measured after
disconnecting the thermistor
(R2T or R11T) from the
outdoor unit PC
board. (1.8kQ
o 800kQ

NO

Replace the thermistor (R2T or R11

Replace outdoor unit PC board

(ATP). (V3070

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.36 “UY”

Outdoor Unit: Malfunction of Thermistor (R8T or

R10T) for Suction Pipe

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Malfunction is detected from the temperature detected by the suction pipe temperature
thermistor.

When a short circuit or an open circuit in the suction pipe temperature thermistor is detected.

B Defect of thermistor (R8T or R10T) for outdoor unit suction pipe
B Defect of outdoor unit PCB (A2P)
B Defect of thermistor connection

Be sure to turn off power switch before connect or disconnect connector,
or parts damage may be occurred.

& Caution

Confirm which discharge
thermistor is abnormal using
outdoor unit “monitor mode".

Connector is
connected to X11A
of outdoor unit PCB.
(A2P)

NO Connect the connector and turn on

again.

esistance is norma
when measured after
disconnecting the
thermistor (R8T or
R10T) from the outdoor
unit PCB. (1.8kQ to

NO Replace the thermistor R8T or

R10T.

Replace the outdoor unit PCB
(A2P).

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.37 “Jd5” Indoor Unit: Malfunction of Thermistor (R7T) for
Liquid R-134a

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

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.

B Defect of thermistor (R7T) for liquid R134a
B Defect of indoor unit PC board (A4P)

CE Be sure to turn off power switch before connecting or disconnecting connector,
Caution otherwise parts may be damaged.

Connector of
the thermistor for
liquid pipe is connected to
X12A [3,4] of indoor
unit PC board
(A1P).

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

Resistance
is normal
when measured
after disconnecting the
thermistor (R7T) from the
indoor unit PC board.
(3.5kQ ~360kQ2)

NO Faulty thermistor
value > 165°C

Replace the thermistor (R7T).

Replace indoor unit PC board
(A4P).

* Refer to thermistor resistance / temperature characteristics table on page 307.
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3.38 “U&” Outdoor Unit: Malfunction of Thermistor (R4T or
R12T) for Outdoor Unit Heat Exchanger

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Malfunction is detected from the temperature detected by the heat exchanger thermistor.

When a short circuit or an open circuit in the heat exchanger thermistor is detected.

B Defect of thermistor (R4T or R12T) for outdoor unit coil
B Defect of outdoor unit PCB (A1P)
B Defect of thermistor connection

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Confirm which thermistor is
abnormal using outdoor unit
"monitor mode".

Connector is

cfonnt%cted to_t)(ggé NO Connect the connector and turn on
otou 8&#{“ again.

Resistance is normal

when measured after NO

disconnecting the

Replace the thermistor R4T or

thermistor R4T or R12T.

R12T from the indoor
unit PCB. (1.8kQ to
800kQ)

Replace the outdoor unit PCB
(A1P).

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.39 “db” Indoor Unit: Malfunction of Liquid Pipe Thermistor
R-410A (R10T)

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode --

EKHVMYD units

Malfunction is detected according to the temperature detected by liquid pipe thermistor.

When the liquid pipe thermistor is short circuited or open.

Faulty liquid pipe thermistor (R10T)

Faulty outdoor unit PC board

Defect of thermistor connection

Reversible indoor unit is programmed as heating only indoor unit

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Is
the connector
for liquid pipe
thermistor connected to
X12A on indoor
unit PC board
(A4P)?

NO Bad wiring connection c h q
N g onnect the connector an
value < -43,6°C operate unit again.

Is the
resistance
measured after
removing the thermistor
(R10T) from
indoor unit PC board

NO Faulty thermistor )
value > 165°C Replace thermistor (R10T).

Replace indoor unit PC board
(A4P).

(V3075)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.40 “J47” Outdoor Unit: Malfunction of Liquid Pipe Thermistor
1 (R6T), (RIT) or (R14T)

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Malfunction is detected according to the temperature detected by liquid pipe thermistor.

When the liquid pipe thermistor is short circuited or open.

B Faulty liquid pipe thermistor 1 (R6T), (R9T) or (R14T)
B Faulty outdoor unit PC board
B Defect of thermistor connection

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

Confirm which thermistor is
abnormal using outdoor unit
"monitor mode".

Is
the connector
for liquid pipe
thermistor connected to
X30A on outdoor
unit PC board
(A1P)?

NO

Connect the connector and operate
unit again.

Is the
resistance
measured after
removing the thermistor
(R6T) (RIT) or (R14T) from
outdoor unit PC board
normal? (1.8kQ
o 800kQ)

NO

Replace thermistor (R6T) (R9T) or
(R14T).

Replace outdoor unit PC board
(A1P).

(V3075)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.41 “J7V Indoor Unit: Malfunction of Thermistor (R11T) for
Suction Pipe R-410A

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode --

EKHVMYD units

Malfunction is detected from the temperature detected by the suction pipe temperature

thermistor.

When a short circuit or an open circuit in the suction pipe temperature thermistor is detected.

Defect of thermistor (R11T) for indoor unit suction pipe

Defect of indoor unit PCB (A4P)

Defect of thermistor connection

Reversible indoor unit is programmed as heating only indoor unit

& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

Confirm which discharge
thermistor is abnormal using
outdoor unit "monitor mode".

Connector is

connected to X12A NO

Bad wire connection

of indoor unit PCB.
(A4P)

esistance is normal
when measured after
disconnecting the

NO

value < -43,6°C

Faulty thermistor

thermistor (R11T)
from the outdoor unit
PCB. (1.8kQ to
800kQ)

value > 165°C

Connect the connector and turn on
again.

Replace the thermistor (R11T).

Replace the indoor unit PCB (A4P).

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.42 “J8” Outdoor Unit: Malfunction of Liquid Pipe Thermistor
2 (R7T or R15T)

1
Remote 1
Controller
Display

Applicable EMRQ*
Models

Method of Malfunction is detected according to the temperature detected by liquid pipe thermistor.
Malfunction
Detection

Malfunction When the liquid pipe thermistor is short circuited or open.
Decision
Conditions

Supposed B Faulty liquid pipe thermistor 2 (R7T or R15T)
Causes B Faulty outdoor unit PC board
B Defect of thermistor connection

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

Confirm which thermistor is
abnormal using outdoor unit
"monitor mode".

Is
the connector
for liquid pipe
thermistor connected to
X30A on outdoor
unit PC board
(A1P)?

NO

Connect the connector and operate
unit again.

Is the
resistance
measured after
removing the thermistor
(R7T or R15T) from outdoor
unit PC board normal?
(1.8kQ to
800k<2)

NO

Replace thermistor (R7T or R15T).

Replace outdoor unit PC board
(A1P).

(V3075)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.43 “UJ5” Outdoor Unit: Malfunction of Subcooling Heat
Exchanger Gas Pipe Thermistor (R5T or R13T)

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Malfunction is detected according to the temperature detected by subcooling heat exchanger
gas pipe thermistor.

When the subcooling heat exchanger gas pipe thermistor is short circuited or open.

B Faulty subcooling heat exchanger gas pipe thermistor (R5T or R13T)
B Faulty outdoor unit PC board

& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

connector for
subcooling heat
exchanger gas pipe
thermistor connected to
X30A of outdoor unit
PC board
(A1P)?

NO

Connect connector and operate
unit again.

Is the
resistance
measured after
removing the thermistor (R5
or R13T) from outdoor unit
PC board normal?
(1.8kQ) to 800k

NO

Replace thermistor (R5T or R13T).

Replace outdoor unit PC board
(A1P).

(V3075)

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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“ WO . : :

3.44 “JR” Outdoor Unit: Malfunction of High Pressure Sensor
[T

Remote i

Controller

Display

Applicable EMRQ*

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 (Not less than 4.22MPa, or 0.01MPa and below)

Conditions

Supposed Defect of high pressure sensor system

Causes Connection of low pressure sensor with wrong connection.

Defect of outdoor unit PCB.
Defective connection of high pressure sensor

Troubleshooting
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Confirm which high pressure
sensor is abnormal using
outdoor unit "monitor mode".

!

1. Set the high pressure gauge
upright.

2. Connect the checker tool to
the gauge.

Are the characteristics of the

hﬁh pressure sensor normal?
(Make a comparison between
the voltage characteristics 8*2)
and the gauge pressure.

NO

Replace the high pressure sensor.

Ifthe PCB pressure detection
normal? (Make a comparison
between the checker pressure
data and the voltage
characteristics (*2?.)

NO

Replace the main PCB.

Reset the operation, and then
restart the outdoor unit.

Are the
characteristics of
the high pressure
sensor normal?

NO

Replace the high pressure sensor.

Replace the main PCB.

*1: Pressure sensor subject to malfunction code

Malfunction code | Pressure sensor subject to malfunction code | Electric symbol
JA High pressure sensor S1NPH

*2: Voltage measurement point

Outdoor unit PCB (A1P)
+5V
O X32A
’ '4'1— Red ]
(4) Re 3
c
| 5
GND [ (3) —Black °
| 2
) g
/ | s
ey
Micro-computer (1) —+White .%’
A/D input I__

+2 Measure DCvoltage here.

*2: Refer to “Pressure Sensor, Pressure / Voltage Characteristics” table on P310.
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3.45 “UR”

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions
Supposed

Causes

Troubleshooting

Indoor Unit: Malfunction of High Pressure Sensor

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
B Defect of indoor unit PC board (A4P)

& Be sure to turn off power switch before connecting or disconnecting
Caution  connector, otherwise parts may be damaged

The high
pressure sensor is
connectedto X17A of
indoor unit PC
board (A4P).

NO Bad wire connection

Connect the high pressure sensor

Value < 0.1 bar and turn on again.

over 60 seconds

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
S
GND 3 Black @
[
L g
> o
s
<
Microcomputer 1 White %
A/D input

1]
*2 Measure DC voltage here.
(V2807)

*2: Refer to “Pressure Sensor”, pressure / voltage characteristics table on P310.
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3.46 “JL” Outdoor Unit: Malfunction of Low Pressure Sensor

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Malfunction is detected from the pressure detected by the low pressure sensor.

When the low pressure sensor is short circuit or open circuit.
(Not less than 1.77MPa, or -0.01MPa and below)

Defect of low pressure sensor system

Connection of high pressure sensor with wrong connection.
Defect of outdoor unit PCB.

Defective connection of low pressure sensor

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Confirm which high pressure
sensor is abnormal using
outdoor unit "monitor mode".

!

1. Set the low pressure gauge
upright.

2. Connect the checker tool to
the gauge.

Arethe characteristics of the low
pressure sensor normal? (Make
a comparison between the
voltage characteristics (+1) and
the gauge pressure.)

NO

Replace the low pressure sensor.

If the PCB pressure
detection normal? (Make a
comparison between the
checker pressure data and
the voltage characteristics

NO

Replace the main PCB.

Reset the operation, and then
restart the outdoor unit.

Are the
characteristics of
the low pressure
ensor normal?

NO

Replace the low pressure sensor.

Replace the main PCB.
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*1: Voltage measurement point

Outdoor unit PC board (A2P)

+5V

O X31A
. X
(4) —tRed S
| 2
. 3
GND 3, —tBlack °
- i | _
Microcomputer 2, +—1 White @
A/D input ‘ s
3
1 3
l_ —

T
*2 Measure voltage here.

(V2809)

*2: Refer to “Pressure Sensor, Pressure / Voltage Characteristics” table on P310.
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3.47 “JL” 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)

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

& Caution

The low
pressure Sensor is NO
connected to X18A (blue) of
indoor unit PC board
(A4P).

Bad wire connection

value < -0.1 bar
instantly

Connect low pressure sensor
property and restart system.

The
relationship
between the *1VL
and low pressure is
normal (see *2) when voltage is
measured between X18A pins
(2) and (3) indoor unit
PC board (A4P)
(see *1).

YES  Faulty sensor

value < 18 bar
over 12 minutes

Replace indoor unit PC board
(A4P).

Replace the low pressure sensor.

*1: Voltage measurement point

Indoor unit PC board A4P
+5V

(|D X18A
4 Red S
1%2]
fey
3
GND 3 Black °
~ 1
Microcomputer 2 White g
A/D input a
2
o
-

1
*2 Measure voltage here. (V2809)

*2: Refer to “Pressure Sensor”, pressure/voltage characteristics table on P310.
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3.48 “Li

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Outdoor Unit: Defective Inverter PC Board

EMRQ*

Malfunction is detected based on the current value during waveform output before starting
compressor.

Malfunction is detected based on the value from current sensor during synchronous operation
when starting the unit.

Overcurrent (OCP) flows during waveform output.
Malfunction of current sensor during synchronous operation.
IPM failure.

® Inverter PC board (A2P)
® |PM failure
® Current sensor failure
® Drive circuit failure

Troubleshooting
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

Turn OFF the power supply
once, and then check the
compressor lead wires.

Do the lead wires have
any disconnection, broken
wire, short circuit, or
ground fault?

YES
Replace the lead wires.

Turn ON the power supply
again.

Does the power
supply normally come
back ON?

YES It is supposed that the malfunction
results from external causes other
than failures (e.g. exogenous
noises or thunder).

Is the individual
system applied to the
outdoor unit?

YES NO

Individual system

Multi system
While in monitor mode, check A .
whether the system is right- VY,lh'I‘IJ'( It?1 mont|éor mOd.Et" ,
hand (control PCB 1) or left- chec edou oor uni
hand (control PCB 3). concerned.
L J

| Check4 B

Check if the power
transistor is
normal.

Check if insulation

resistance of the
compressor is 100k
and above.

Replace the compressor and
compressor inverter PCB (A2P) at
the same time.

Replace the inverter PCB (A2P).

[Check s B

Check if the power
transistor of the

fan driver is
ormal

YES

NO

Replace the compressor inverter
PCB (A2P) and fan inverter PCB
(A5P).

Replace the inverter PCB (A2P).
O Pl : Referring to the information on P287.

*1. List of Inverter PCBs

Model Name Electric symbol
Compressor inverter PCB A5P
EMRQ 8/10/12 Fan inverter PCB A6P, A7P
Compressor inverter PCB A4P, A7P
EMRQ 14/16 Fan inverter PCB A6P, A9P
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3.49 “L1" Indoor Unit: Malfunction of PC Board

|
Remote Control [

Display Subcode 30

Applicable All indoor units

Models

Method of B Detect malfunctions by current value during waveform output before compressor startup.
Malfunction B Detect malfunctions by current sensor value during synchronized operation at the time of
Detection startup.

Malfunction ® In case of overcurrent (OCP) during waveform output

Decision B When the current sensor malfunctions during synchronized operation

Conditions B In case of IGBT malfunction

Supposed B Faulty indoor PC board [A4P (19) or A5P (30)]

Causes e Over current
e Current sensor failure
e Failure of IGBT or drive circuit

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

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 (309)].

(PC board equipped with a
resin case)
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(N it- : A ti ;
3.50 “L45" Outdoor Unit: Malfunction of Inverter Radiating Fin
Temperature Rise
[
Remote L
Controller
Display
Applicable EMRQ*
Models
Method of Fin temperature is detected by the thermistor of the radiation fin.
Malfunction
Detection
Malfunction When the temperature of the inverter radiation fin increases above 87°C.
Decision
Conditions
Supposed B Actuation of fin thermal (Actuates above 87°C)
Causes B Defect of inverter PCB
B Defect of fin thermistor
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Troubleshooting

AN

) Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

he radiation fin of the invertel
PCB concemed exceeded a
temperature of 87°C.

\LNO

Turn OFF the power supply,

and then make measurement
of resistance of the radiation

fin thermistor.

Is the thermistor
resistance normal?

Connect and disconnect
the connector (X111A) for
the fin thermistor, and
then properly connect it.

Does the malfunction
recur when the power
supply turns ON to start
the compressor?

Faulty radiation from the power unit
* Blocked air suction port

* Stained radiation fin

* High outdoor temperature

Replace the thermistor.

Replace the compressor inverter
PCB.

Continue the operation.

® |t is supposed that the radiation
fin temperature became high due
to some field factors. In this
connection, check the following
points:
* Stained radiation fin
* Airflow obstructed with dirt or

foreign matters

* Damage to fan impellers
* Too high outdoor temperature

Troubleshooting
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XIlIA: EH CONNECTOR WHITE

Sl

Inverter PCB for compressor

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.51 “L4” 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 (19) or A5P (30)]
B Defect of fin thermistor (R8T)

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

& Caution

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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3.52 “L5” Outdoor Unit: Momentary Overcurrent of Inverter

Compressor
1 C
Remote J
Controller
Display
Applicable EMRQ*
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 Defect of compressor coil (disconnected, defective insulation)
Causes B Compressor start-up malfunction (mechanical lock)
B Defect of inverter PC board
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Troubleshooting

Compressor inspection

& Be sure to turn off power switch before connect or disconnect connector,

Caution or parts damage may be occurred.

Check if the NO

stop valve is
open.

YES

heck if the
compressor lead wires

NO

are normal.

heck if the wirin NO

and connection to the
compressor are
normal,

Power OFF

Insulation
resistance of the

YES

compressor is
100 kQ or below,

YES

Compressor coils

are disconnected.

NO

Check if the power transistor
is normal.

YES

NO

ailure occurs again

after restarting the
unit.

YES

* [l Y : Referring to the information on P287.

S

Open the stop valve.

Replace compressor lead
wires.

Correct the wiring and
connection.

Replace the inverter
compressor.

Replace the inverter
compressor.

Replace the inverter
PCB (A2P).

Continue operation.

Momentary power
failure is possible.

Replace the inverter
compressor.

Troubleshooting
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3.53 “L5” Indoor Unit: Inverter Compressor Abnormal -
R-134a

Remote Control LD

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)
B Compressor start-up malfunction (mechanical lock)
B Defect of inverter PC board [A4P (19) or A5P (39)]

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

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. YES )
(Normal if within +5V Must be Replace the inverter PC Board assy [A4P (1¢) or A5P (30)].
measured when
frequency is stable
YES

There is instantenious
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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3.54 “LB” Outdoor Unit: Momentary Overcurrent of Inverter

Compressor
(lw]
Remote [
Controller
Display
Applicable EMRQ*
Models
Method of Malfunction is detected by current flowing in the power transistor.
Malfunction
Detection
Malfunction When overload in the compressor is detected. (Inverter secondary current 16.1A)
Decision (1) 19.0A and over continues for 5 seconds.
Conditions (2) 16.1A and over continues for 260 seconds.
Supposed Compressor overload
Causes Compressor coil disconnected

Defect of inverter PC board
Faulty compressor

Troubleshooting
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Troubleshooting

Output current check

& Caution

Power OFF

Check if the
stop valve is open.

YES

Check if the
compressor lead wires are
normal.

Check if the
wiring and connection to
the compressor are
normal.

Insulation
fesistance of the compressor
is 100 kQ or

below.

Compressor coils are
disconnected.

Check 4 K3
Check if the power transistor
is normal.

YES

Connect the compressor lead
wires then restart the operation.

Malfunction code
“L8” is displayed again.

YES

Check f the
pressure difference between higl
pressure and low pressure before
restarting is 0.2MPa
orbelow,

YES

NO

NO

NO

YES

YES

NO

NO

NO

* OISl - Referring to the information on P339.

Be sure to turn off power switch before connect or disconnect connector,
or parts damage may be occurred.

Open the stop valve.

Replace compressor
lead wires.

Correct the wiring and
connection.

Replace the inverter
compressor.

Replace the inverter
compressor.

Replace the inverter
PC board (A2P).

Continue operation.

Defective pressure
equalizing in the
refrigerant circuit.

Inspection of the
compressor.
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3.55 “LB” Indoor Unit: Inverter Current Abnormal

|
Remote Control [

Display Subcode 10

Applicable All indoor units

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

Defect of indoor unit PC board [A4P (1Q) or A5P (3@)]

[ |
Causes B Compressor coil disconnected

[ |

® Current protection (thermal)

Troubleshooting

& _ Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Output current check

secondary current
of the inverter is higher
than 13.1A, 260 sec.
or 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 (@)].

After
turning on again,
"L8-10" blinks again

NO

Reset and restart.

Compressor inspection

Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor.
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wl . H -
3.56 “L5” Outdoor Unit: Inverter Compressor Starting Failure
12
Remote -
Controller
Display
Applicable EMRQ*
Models
Method of Detect the failure based on the signal waveform of the compressor.
Malfunction
Detection
Malfunction Starting the compressor does not complete.
Decision
Conditions
Supposed B Failure to open the stop valve
Causes B Defective compressor
B Wiring connection error to the compressor
B Large pressure difference before starting the compressor
B Defective inverter PCB
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,

Caution or parts damage may be occurred.

heck if it is the firs NO

time to start after
installation,

heck if a righ NO

Go on to the next page.
( Starting failure due to aged operation.)

amount of refrigerant
is charged.

YES

Check if the stop NO

valve is open.

efrigerant is sleeping: YES

(The unit is out of power
supply for more than

eck if the insulafi

resistance of the compressor NO
is more than 100kQ.
YES
eck if t YES

compressor lead wires

are disconnected.

NO

Charge a right amount of
refrigerant.

Open the stop valve.

Cancel the sleeping state of
refrigerant.

Cancel the sleeping state of
refrigerant.

Fix the compressor lead wire.

Correct the wiring then supply the
power to restart.

Troubleshooting
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Troubleshooting

Continued from the previous page.
(Start failure due to aged operation.)

efrigeranti
sleeping. (The unit is NO

out of power supply
for more than 6
hours.)

insulation resistance NO

of the compressor is
100k or over.

Broken inside the YES

compressor

NO

*
Check if the NO

power transistor
is normal.

YES

+ [EI LY : Referring to the information on P287.

Cancel the sleeping state of
refrigerant.

Replace the inverter compressor.

Replace the inverter compressor.

Replace the compressor inverter
PCB.

Recheck the compressor/
refrigerant circuit.
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3.57 “L9” Indoor Unit: Inverter Start up Error

10
Remote Control L
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 B Defect of compressor
Causes B Pressure differential start

B Defect of outdoor unit PC board [A4P (19) or A5P (39)]

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector, or
Caution  parts damage may be occurred.

The
difference between
igh and low pressure when
starting is above
MPa.

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
again.

YES

Reset and restart.

Compressor inspection

Inspect according to the diagnosis
procedure for odd noises, vibration
and operating status of the
compressor.
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3.58 “LL” Outdoor Unit: Malfunction of Transmission between
Inverter and Control PC Board

Remote e
Controller
Display
Applicable EMRQ*
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 PC board and outdoor control PC board
Causes B Defect of outdoor control PC board (transmission section)
B Defect of inverter PC board
B Defect of noise filter
B Faulty fan inverter
B Incorrect type of fan inverter
B Faulty compressor
B Faulty fan motor
B External factor (noise etc.)
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

Was the PCB (A1P)
replaced with a spare
PCB?

Does the model setting
of the spare PCB match

the system?

Are the connectors of

the inverter PCB, main NO
PCB, and sub PCB all
securely connected?
Is the type of the NO
inverter PCB
correct?(*1)
The INV
compressor has
insulation resistance YES
of not more than
100kQ.
he fan motor has YES
insulation resistance
of not more than
1MQ.
*1. List of Inverter PCBs
Comp1 Comp2 FAN1 FAN2
EMRQ8AAY1 PC0509-1 — PC0511-3 |PC0511-4
EMRQ10AAY1 PC0509-1 — PC0511-3 |PC0511-4
EMRQ12AAY1 PC0509-1 — PC0511-3 |PC0511-4
EMRQ14AAYA1 PC0509-1 (PC0509-1 |PC0511-1 [PC0511-1
EMRQ16AAY1 PC0509-1 |PC0509-1 |PC0511-1 |PC0511-1

Make correct model setting.
(For setting procedure, refer to
information on page 135.)

Properly connect the connectors.

Replace it with a correct
PCB

Replace the compressor (M1C).

Replace the fan motor.

Troubleshooting
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Troubleshooting

he fuse F400U of the A3P has
been molten down.

NO

Replace the noise
filter of the A3P.

Disconnect the sensor connector
(X2A or X4A) from the fan motor,
and then turn ON the power supply.

Is any malfunction
code otherthan "L .
displayed?

The micro-computer
normal monitor (green) of

the main PCB SM P)is
blinking.

The micro-computer
normal monitor (green) of
the main PCB (A4P) is
blinking.

The LC malfunction
recurs.

YES

NO

NO

YES

Take countermeasures
following the displayed
malfunction code.

Not the LC malfunction.
Check the malfunction
code again.

Replace the inverter

PCB (A4P).

* If the replaced PCB has significant
damage, the compressoris probably
get fautty. In this case, carry out
inspections on the compressor
again.

Replace the main PCB
(A1P).

Continue operation.

(It is supposed that the
malfunction results
from causes such as
instantaneous power
failure.)
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3.59 “LL” 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 (19) or A5P (39)]

B External factor (Noise etc.)

Be sure to turn off power switch before connecting or disconnecting connector,
otherwise parts may be damaged.

& Caution

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 A5SP (3Q)] or the control
PC board

Troubleshooting
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3.60 “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

B Inverter PC board problem

ACaution: 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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3.61 “FV” Outdoor Unit: Inverter Over-Ripple Protection

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

EMRQ*

Imbalance in supply voltage is detected in PCB.
Imbalance in the power supply voltage causes increased ripple of voltage of the main circuit
capacitor in the inverter. Consequently, the increased ripple is detected.

When the resistance value of thermistor becomes a value equivalent to open or short circuited
status.
% Malfunction is not decided while the unit operation is continued.

"F " will be displayed by pressing the inspection button.
When the amplitude of the ripple exceeding a certain value is detected for consecutive 4
minutes.

Open phase

Voltage imbalance between phases
Defect of main circuit capacitor
Defect of inverter PCB

Defect of K2 relay in inverter PCB
Improper main circuit wiring

Troubleshooting
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution or parts damage may be occurred.

mbalance in
supplied voltage is
in excess of 14V
(Y1). =1

YE
Open phase? S Open phase

Normalize field cause.

NO .
Fix power supply voltage
imbalance.
Part or wiring defect
s the voltage After turning the power supply
imbalance apglied YES OFF, check and repair the
to the inverter in main circuit wiring or parts.
excess of 14V (1) Loose or disconnected
(Y1)? =2 wiring between power
supply and inverter
(2) K2 contact disposition,
NO  <when voltage monitoring is possible:> fusion or contact is poor.
(8) Loose or disconnected
noise filter

Using a device capable of
constant recording of power
;Lﬁgggsv((l)_lgagel_getl_vgefzrﬁg *1. Measure voltage at the X1M power supply
L3~L1) for about one terminal block.

continuous week. *2. Measure voltage at connector X10A (RED,
WHITE and BLACK wire pins) of the diode
module inside the inverter while the compressor

is running.
No abnormalities are Power supply voltage imbalance.
observed in the power Even if the power supply voltage is not
supply, but the imbalance unbalanced when measuring it, there are
in voltage recurs. many cases where it gets unbalanced during
night-time (around 6:00PM to 10:00PM).
Lmeasure
7 Replace the inverter PCB.

CEpranation for users) *In accordance with "notification of inspection results" accompanying spare parts.

- PP - - " Be sure to explain to the user that
Give the user a copy of "notification of inspection results" and leave | ihere is a "power supply imbalance"

it up to him to improve the imbalance. for which DAIKIN is not responsible.

(V2816)
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3.62 “Fi” Indoor Unit: High Voltage of Capacitor in Main
Inverter Circuit

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

Subcode 6

All indoor units

Malfunction is detected according to the voltage waveform of main circuit capacitor built in the
inverter.

When the aforementioned voltage waveform becomes identical with the waveform of the power
supply open phase.

Defect of main circuit capacitor

Improper main circuit wiring

Defect of indoor unit inverter PC board [A4P (1) or A5P (39)]
Imbalance of phase-to-phase voltages

Open phase

Be sure to turn off power switch before connect or disconnect connector, or
parts damage may be occurred.

& Caution

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

Has the
imbalance of
phase-to-phase voltages
fallen within
+10%?

NO

Replace the inverter PC board assy
[A4P (1@) or A5P (30)].

Correct the power supply voltages.

Correct the power supply voltages.

Troubleshooting
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3.63 “P4” Outdoor Unit: Malfunction of Inverter Radiating Fin
Temperature Rise Sensor

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Resistance of radiation fin thermistor is detected when the compressor is not operating.

When the resistance value of thermistor becomes a value equivalent to open or short circuited
status.
% Malfunction is not decided while the unit operation is continued.

4" will be displayed by pressing the inspection button.

Defect of radiator fin temperature sensor
Defect of inverter PCB

Faulty inverter compressor

Faulty fan motor

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Measure resistance value of
the radiation fin thermistor. *

* Disconnect the connector (X111A) from the fin
thermistor, and then check the thermistor.

Is the thermistor NO

resistance value Replace the inverter

normal? PCB.
compressor's YES
insulation resistance Replace the

is not more than
100kQ.

compressor (M1C).

NO

The fan motor's YES
insulation resistance

Replace the fan motor.
is not more than
1MQ.

NO

oes the malfunction YES .
recur when the power Replace the inverter
supply turns ON? PCB.

NO

Continue operation.
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XIlIA: EH CONNECTOR WHITE

/
T T _ A &

']L

)
:

Inverter PCB for compressor

* Refer to “Thermistor Resistance / Temperature Characteristics” table on page 307.
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3.64 “Fu” Outdoor Unit: Faulty Field Setting after Replacing
Main PCB or Faulty Combination of PCB

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

EMRQ*

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 Faulty (or no) field setting after replacing main PCB
B Mismatching of type of PCB
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

as the PCB
(A1P) replace:
with a spare PCB?

Is the model setting NO

of the spare PCB
correct?

YES

Is the type of the
compressor inverter

NO

PCB correct? (*1

NO

s the type of the fan

inverter PCB correct?

(2)

NO

Does the Preparation

indication lamp on the main
PCB turn OFF?

*1. List of Inverter PCBs
Compf Comp2 FAN1 FAN2
EMRQS8AAY1 PC0509-1 — PC0511-3 |PC0511-4
EMRQ10AAY1 PC0509-1 — PC0511-3 |PC0511-4
EMRQ12AAY1 PC0509-1 — PC0511-3 |PC0511-4
EMRQ14AAY1 PC0509-1 [PC0509-1 [PC0511-1 |PC0511-1
EMRQ16AAY1 PC0509-1 [PC0509-1 [PC0511-1 |PC0511-1

Make correct setting of
DIP switch.

Replace it with the
correct compressor
inverter PCB.

Replace it with the
correct fan inverter
PCB.

Rectify the connection
wiring.

Replace the outdoor
unit PCB (A1P or
A3P).

Troubleshooting

257



Troubleshooting by Indication on the Remote Controller

ESIE10-03B

3.65 “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.

ACaution: 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 (1g) or A5P (39)].
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3.66 “Ul” Outdoor Unit: Gas Shortage Alert

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

EMRQ*

Detect gas shortage based on the temperature difference between low pressure or suction pipe
and heat exchanger.

[In cooling mode]

Low pressure becomes 0.1MPa or below.

[In heating mode]

The degree of superheat of suction gas becomes 20 degrees and over.
SH=Ts1 -Te

Ts1: Suction pipe temperature detected by thermistor

Te : Saturated temperature corresponding to low pressure
*Malfunction is not determined. The unit continues operation.

Gas shortage or refrigerant clogging (piping error)
Defective thermistor (R4T, R7T, R12T, R15T)
Defective low pressure sensor

[ |
[ |
[ |
B Defective outdoor unit PC board (A1P, A3P)

Troubleshooting
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

In cooling mode

(1) Set up a pressure gauge at the service port on the low
pressure side.
(2) Reset the operation using the remote controller then restart.

Check if the

property of low
pressure Sensor is
normal. (*2)

Check if the low
pressure is
0.1MPa or below.

(*1)

Replace the low pressure
sensor.

Replace the main PCB
(A1P).

Remove the factor of
decreasing low pressure by

*1: Check the low pressure value by using pressure gauge in operation. referring to [elsl-te 4R -
*2: Compare the actual measurement value by pressure sensor with the *1

value by the pressure gauge.

(To gain actual measurement value by pressure sensor, measure the
voltage at the connector [between (2)-(3)] and then convert the value
into pressure referring to P310.)

In heating mode
Reset the operation using the remote controller then restart. |

Check ifthe temperature
difference between the suction
pipe and the heat exchangeris
20°Cand over.

Checkif the prope% of suction
pipe themmistor (A7T) and heat
exchanger thermistor (RAT) are
nomnal. (*3)

Replace the thermistor.

Replace the main PCB (A1P
or A3P).

Remove the factor of

superheating by referring to

*3: Compare the thermistor resistance value with the value on the surface
thermometer. Check 3 B
*2

* 1 [ qe] : Referring to the information on P289.

* 2 (oI @Y : Referring to the information on P286.
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3.67 “U’” Reverse Phase, Open Phase

Remote |

Controller

Display

Applicable EMRQ*

Models

Method of The phase of each phase are detected by reverse phase detection circuit and right phase or
Malfunction reverse phase are judged.

Detection

Malfunction When a significant phase difference is made between phases.
Decision

Conditions

Supposed B Power supply reverse phase

Causes B Power supply open phase

B Defect of outdoor PC board (A1P, A3P)

Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

is an open phase
at the power supply
terminal section (X1M

YES

Fix the open phase. Requires
inspection of field power supply
section.

Operation

is normal if one YES

place of power supply
line phase is
eplaced

NO

Reverse phase
Counter measure of the problem is
completed by phase replacement.

Replace outdoor unit PC board
(A1P or A3P).
(V2820)

Troubleshooting
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3.68 “Uc” Outdoor Unit: Power Supply Insufficient or
Instantaneous Failure

Remote ]
Controller
Display
Applicable EMRQ*
Models
Method of Detection of voltage of main circuit capacitor built in the inverter and power supply voltage.
Malfunction
Detection
Malfunction When the voltage aforementioned is not less than 780V or not more than 320V, or when the
Decision current-limiting voltage does not reach 200V or more or exceeds 740V.
Conditions
Supposed B Power supply insufficient
Causes B [nstantaneous power failure
B Open phase
B Defect of inverter PC board
m Defect of outdoor control PC board
B Main circuit wiring defect
B Faulty compressor
B Faulty fan motor
B Faulty connection of signal cable
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Troubleshooting

m ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Check for power
supply voltage.

Voltage between
phases: 380 to
415V.

NO

Onsite causes.

Make proper wire connections
without open phase, erroneous
connections, or erroneous order of

phases.
Power ON
Unbalanced power supply? NO
(Not more than 2%: Phase Onsite causes
voltage of not more than Correct the unbalanced loads to
eliminate the unbalanced state.
- Unbalanced voltage will cause
_ extremely unbalanced current, thus
Disconnect the cable from the impairing the service life of or
compressor, and then check resulting in the malfunction of the
Power OFF the compressor for the equipment
insulation resistance. ’

YES

The insulation resistance is
low (i.e., not more than

Replace the compressor.

Disconnect the cable from the
fan, and then check the fan
motor for the insulation
resistance.

The insulation resistance YES

is low (i.e., not more than
MQ.

Replace the fan motor.
Replace the fan driver.

NO

Check the inverter power
transistor.

- YES

as the power transistor Replace the inverter PCB.
ot faulty? # Observe the conditions of the
PCB.
In the case of a serious failure, a
compressor failure may cause
the failure of the PCB. Even if
the PCB is replaced, it may
cause failure again.
To avoid that, recheck the
- compressor for ground and for
Check the fan driver power any broken wires. Furthermore,

transistor. even after the completion of
PCB replacement, check the
compressor.

NO

as the power YES

transistor got faulty?

Replace the fan driver PCB.
7 Observe the conditions of the
PCB.
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Troubleshooting

Power OFF

Power ON

Check for connector connections: Remove and
insert the connectors shown below.
Furthermore, check the connectors for terminal
conditions and continuity.

o X1M power receiving terminal < X400A A4H
o A4P or A7P X401A < X10A A5P or A8P

e A1P or A3P X28A < X6A A5P or A8P

o ASP or ABP X61A < X402A A4P or A7P

o A5P or ABP X1A < X403A A4P or A7P

e A5P or A8P P1,P2 < Reactor terminal L1R
o A5P or A8BP P3,N3 < P1,N1 A6P

¢ A6P P2,N2 < P1,N1 A7P

as the inverter YES

PCB caused
damage?

NO

Has the fan driver YES

caused damage?

NO

Replace the inverter PCB (A5P or

A8P).

* If the PCB replaced is badly
damaged, the compressor is
likely to get faulty. To make sure,
recheck the compressor.

Replace the fan driver PCB (A6P,

A7P or A9P).

* If the PCB replaced is badly
damaged, the fan motor is likely
to get faulty. To make sure,
recheck the compressor.

Turn ON the power supply.

top (standby) before the YES

Stop (standby) when YES

the compressor starts
up.

NO

The "L YES
malfunction recurs.

NO

Recheck for the power supply. If
there is no problem with the power
supply, replace the A4P or A7P
noise filter PCB.

If the malfunction recurs, replace
the inverter PCB.

Recheck for the power supply. If
there is no problem with the power
supply, replace the A5P or A8P
inverter PCB.

* If the PCB replaced is badly
damaged, compressor is likely to
get faulty. To make sure, recheck
the compressor.

Check the harness, and then
replace it if necessary.

End of measures:

“ The malfunction may temporarily
result from on-site causes.
Causes: Instantaneous power
failure (open phase), noises, or
else.
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3.69 “UZ” Power Supply Insufficient or Instantaneous Failure

Remote Control
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

]
(]t
Subcode 20: high/low voltage problem
Subcode 21: converter problem

All indoor units

Detection of voltage of main circuit capacitor built in the inverter and power supply voltage.

When the abnormal voltage of main circuit capacitor built in the inverter and abnormal power
supply voltage are detected.

B Power supply insufficient

B [Instantaneous power failure

B Defect of indoor inverter PC board [A4P (1Q) or A5P (3@)]

B Converting problem

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

Troubleshooting
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Troubleshooting

& Be sure to turn off power switch before connecting or disconnecting connector,
Caution  otherwise parts may be damaged.

Have the
power supply
voltages between L1 and L2,
L2 and L3, and L1 and L3 fallen within
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

NO

Correct the power supply
voltages.

If L2 or Phase N is open,
replace the switch box.

Check the inverter power
transistor. *1

Is the power YES

transistor faulty?

Replace the inverter PC board
assy [A4P (1Q) or A5P (3Q)].
¥ Check for the PC board

NO 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.

Is the resistance above NO

standard value?

Replace the fan motor

YES

When the compressor is running,
measure the voltage between + and -
of electrolytic capacitor (C+, C-).

Is the
measured voltage 220
VDC or more?

YES Monitor the voltage
(Instantaneous voltage drop)

Replace the inverter PC board
[A4P (1) or A5P (39)].

*1: Inverter's Power Transistors Check : Refer to information on P287.
[ N ee] : Refer to information on P286.
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3.70 “U3” Outdoor Unit: Check Operation not Executed

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

EMRQ*

Check operation is executed or not

Malfunction is decided when the unit starts operation without check operation.

B Check operation is not executed.

& Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Has the check

operation performed NO Press and hold BS4 on the outdoor
on outdoor unit master PCB for 5 seconds or more,
PCB? or turn ON the local setting mode 2-3
YES to conduct a check operation.

Performs the check operation again
and completes the check operation.

When a leakage detection function is
needed, normal operation of
charging refrigerant must be
completed. And then, start once
again and complete a check
operation.

Troubleshooting
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3.71 “JI4” Malfunction of Transmission between Indoor Units
and Outdoor Units

1l

Remote )l

(]
antroller L} 1 subcode 0
Display
Applicable All indoor unit models
Models All outdoor unit models
Method of Check if the transmission between indoor unit and outdoor unit is correctly executed using
Malfunction microcomputer.
Detection
Malfunction When transmission is not carried out normally for a certain amount of time
Decision
Conditions
Supposed B Indoor to outdoor, outdoor to outdoor transmission wiring F1, F2 disconnection, short circuit
Causes or wrong wiring

B OQutdoor unit power supply is OFF

B System address doesn’t match

B Defect of indoor unit PC board

m Defect of outdoor unit PC board
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,

Caution  or parts damage may be occurred.

Check the detailed malfunction
status in the monitor mode.
(Refer to P.162~P.163 for
how to check.)

Confirmation™
malfunction 4, LED lamp

indicates as follows: NO

P00 0000

Check if indoor unit PCB

or outdoor unit PCB has YES

Go on to the next page.
LED lamp display
()

been replaced. Or checkif
indoor/ outdoor

onnecting wires arg

normal,

Check if the
indoor/ outdoor

Check if all the indoor
remote controllers within the

are normal.

connecting wires

Reset the power supply here.|

PCB is 200V.

Check if the LED in

preparation mode (H2P)

on the outb(ipokr unit PCB
ink.

outdoor unit

heck if the voltage

condifon monit(;}r_lﬂthe between RS terminals
micro-computer (HAP) on -
ook P8 on the uidooruni

The fuse on the

PCB is blown.

Lights do not go
out for 12 minutes
or more.

YES

Check if the indoor/

outdoor connecting wires
are normal.

Replace the main PCB of outdoor
unit.

Press the rewiring button on the
main PCB of the master outdoor
unit. Keep pressing for 5 seconds
or more. (Operation does not start
for a maximum 12 minutes.)

Replace the indoor unit PCB.

Correct the connecting wires.

Correct the voltage (200V).

Replace the fuse.

Replace the outdoor unit PCB.

Press the rewiring button on the
main PCB of the outdoor unit.
Keep pressing for 5 seconds or
more.

Correct the connecting wires.

Troubleshooting
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Continued from the previous page
In Confirmation of malfunction 4)
LED lamp indicates as follows:

P?2000000

Start operation of all the indoor

units.
Check if all the units NO ! )
indicate “Li%”. Continue operation.

YES

Check if more than 2 NO ) ) )

minutes passed since Make a diagnosis again based on

“1” was indicated, the indication in 2 minutes and
over.

YES

The indoor units PCB indicating
“.1%” are normal.

Check the indoor units in the other
circuits to diagnose failure
according to the corresponding
malfunction codes.
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" "

3.72 "N

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 (19) or A5P (3@)] and A1P

C Be sure to turn off power switch before connecting or disconnecting connector,

Caution otherwise parts may be damaged.

Is the wiring
"1-2-3" communication
and upwiring)
normal?

NO

Correct the wiring

YES

Replace indoor unit PC
board

* [ofpleYe M\leRe] : Refer to information on P.286.
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3.73 “U%5” Indoor Unit: Malfunction of Transmission between
Remote Controller and Indoor Unit

Remote o
[ L
Cpntroller 10 subcode 0
Display
Applicable All indoor unit models
Models
Method of In case of controlling with 2-remote controller, check the system using micro-computer is signal
Malfunction transmission between indoor unit and remote controller (main and sub) is normal.
Detection
Malfunction Normal transmission does not continue for specified period.
Decision
Conditions
Supposed Malfunction of indoor unit remote controller transmission
Causes Connection of two main remote controllers (when using 2 remote controllers)

Defect of indoor unit PCB
Defect of remote controller PCB
Malfunction of transmission caused by noise

Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

SS1 of both remote

Using 2-remote
controllers is set to

controllers control Set one remote controller to

"SUB"; turn the power supply
off once and then back on.

Operation returns to
normal when the power is
turned off momentarily,

All indoor PCB
micro-computer
monitors blink.

Replace the indoor unit PCB.

There is possibility of
Replace the remote controller malfunction caused by noise.

Check the surrounding area
and turn on again.

YES
Normal Normal
NO
Replace the indoor unit PCB.
YES
Normal Normal

There is possibility of
malfunction caused by noise.
Check the surrounding area
and turn on again.
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3.74 “U

7 Outdoor Unit: Transmission Failure (Across

Outdoor Units)

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

All outdoor unit models

Micro-computer checks if transmission of outdoor unit.

When transmission is not carried out normally for a certain amount of time

B Connection error in connecting wires between outdoor unit and outdoor unit external control
adaptor

B Setting error in switching cooling/ heating

B Integrated address setting error for cooling/ heating
(function unit, outdoor unit external control adaptor)

B Defective outdoor unit PCB (A1P or A3P)

B Defective outdoor unit external control adaptor
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Check the LED lamps for
“Confirmation of malfunction
3” corresponding to the
malfunction code “.i"” and for
Confirmation of malfunction 4
in the monitor mode. (Refer

to P.162~P.1
check)

63 for how to

Confirmation of malfunction 3

Confirmation of malfunction 4

XX XX

[ e X XXX

Confirmation of malfunction 3

Confirmation of malfunction 4

X XXX

[ X XXX]

Confirmation of malfunction 3

Confirmation of malfunction 4

XXX XXO

2000000

Confirmation of malfunction 3

Confirmation of malfunction 4

XX XXX

20000 OOD

Confirmation of malfunction 3

Confirmation of malfunction 4

XXX XXO

[ X X XX]

Confirmation of malfunction 3

Confirmation of malfunction 4

XXX XXO

(000 @0 0 0]

Confirmation of malfunction 3

Confirmation of malfunction 4

XXX XXO

(0000 @0 0]

l

Confirmation of malfunction 3

Confirmation of malfunction 4

XX XXO

(@000 000

Go on to the Diagnosis Flow 1
(Faulty transmission caused
when the external control adaptor
is mounted)

Go on to the Diagnosis Flow 2
(Transmission alarm given when
the external control adaptor is
mounted)

Replace the main PC board of

the outdoor unit

Replace the main PC board of
the outdoor unit

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,

Caution  or parts damage may be occurred.

Diagnosis Flow 1
Confirmation of malfunction 3 Confirmation of malfunction 4

(Ceo00000d000000|

eck if any disconnectio
or connection error is

YES

detected in connecting
wires with external contrg
adaptor.

Check if the normal
condition monitor LED

for the outdoor unit
PCB blinks.

Check if power is
supplied to the
outdoor units.

Check if the powe
supply wire for the
external control adaptor
is connected to 5V
supply line,

Check if the norma
condition monitor LED
for the external control
adaptor blinks.

YES

Correct the connecting wiring
with the external control
adaptor.

Supply power to the outdoor
unit.

Replace the outdoor unit main
PCB

Connect the power supply wire
for the external control adaptor
to 5V supply line.

Replace the PCB of the external
control adaptor.

Replace the outdoor unit main
PCB

Troubleshooting
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Troubleshooting

) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Diagnosis Flow 2

Confirmation of malfunction 3 Confirmation of malfunction 4
(Ceo00000000000

i NO
CooI/iI;?J?]tifsis(ljectlon C/H SELECT of the external
’ control adaptor is set to “IND”.
YES
Setting of C/H
SELECT of the YES .
external control The integrated addresses for
adaptor is cooling/heating within the
“MASTER". outdoor/outdoor transmission are
duplicated. Set the address
NO again.
Setting of C/H
SELECT of the NO

external control
adaptor is “SLAVE”

YES

heck if the normal

condition monitor
LED for the outdoor
unit main PCB
blinks.

YES

Check if the norma

condition monitor
LED for the external
control adaptor
blinks.

YES

et the C/H SELEC
of the external control

Check if the
outdoor unit is
powered on.

NO NO

YES

Check if the power supply
wire for the outside control
adaptor is connected to 5V
supply line.

NO NO

YES

NO

adaptorto “IND”. Then
check if the failure
oceurs again.

YES

Replace the main PCB of the
outdoor unit.

Supply the power to the outdoor
unit.

Replace the main PCB of the
outdoor unit.

Connect the power supply wire
for the external control adaptor
to 5V supply line.

Replace the PCB of the external
control adaptor.

Replace the main PCB of the
outdoor unit.
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3.75 “UB” Indoor Unit: Malfunction of Transmission between

Main and Sub Remote Controllers

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

All indoor unit models

In case of controlling with 2-remote controller, check the system using micro-computer if signal

transmission between indoor unit and remote controller (main and sub) is normal.

Normal transmission does not continue for specified period.

B Malfunction of transmission between main and sub remote controller
B Connection between sub remote controllers
B Defect of remote controller PCB

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

SS1 of remote
controller PCBs is
set to "MAIN."

NO

Using 2-remote

Set SS1 to "MAIN"; the
controllers control.

power supply off once and
then back on.

S1 of both remote
controllers is set to
"SUB."

Turn the power off and
then back on. If a
malfunction occurs,
replace the remote
controller PCB.

YES

Set one remote controller
to "MAIN"; the power
supply off once and then
back on.
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3.76 “U9” Indoor Unit: Malfunction of Transmission between
Indoor and Outdoor Units in the Same System

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

All indoor unit models
All outdoor unit models

Detect malfunction signal for the other indoor units within the circuit by outdoor unit PCB.

When the malfunction decision is made on any other indoor unit within the system concerned.

Malfunction of transmission within or outside of other system

Malfunction of electronic expansion valve in indoor unit of other system
Defect of PCB of indoor unit in other system

Improper connection of transmission wiring between indoor and outdoor unit

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Turn on all indoor units.

i NO
ﬁ':ldEggt#gt“s,’ "%"r’? Continue operation.

YES

19" has been
displayed for 2
minutes or more,

NO . .
Re-diagnose by display after
passage of 2 minutes or more.

The outdoor unit PCB indicated by
the malfunction code 4 is normal.
Check for the indoor unit of other
system, and then conduct
troubleshooting by diagnosis
according to the Malfunction Code
Flowchart.
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“) WO : : :
3.77 “uR” Improper Combination of Indoor and Outdoor Unit,
Indoor Units and Remote Controller

(]
Remote i

(N ]
Cpntroller ") subcode 13
Display -

O

L7 subcode 39
Applicable All indoor unit models
Models All outdoor unit models
Method of Incorrect signals are transmitted among the indoor unit and outdoor unit.
Malfunction
Detection
Malfunction The malfunction decision is made as soon as either of the abnormalities aforementioned is
Decision detected.
Conditions
Supposed B Defect of outdoor unit PCB (A1P)
Causes B Setting of outdoor PCB was not conducted after replacing to spare parts PCB.

Troubleshooting
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,

Caution  or parts damage may be occurred.

Check the LED Tamps for “Confirmation
of malfunction 3” corresponding to the
malfunction code “Li” and for
Confirmation of malfunction 4 in the
monitor mode. (Refer to

P.162~P.163 for how to check.)

Confirmation of malfunction 3

Confirmation of malfunction 4

X XXX

[0 00 @0 0]

Confirmation of malfunction 3

Confirmation of malfunction 4

XX XXO

[ X XXJ

Confirmation of malfunction 3

Confirmation of malfunction 4

XXX XXO

(@00 @00 0|

Confirmation of malfunction 3

Confirmation of malfunction 4

X XXX

[ X XX X]

Confirmation of malfunction 3

Confirmation of malfunction 4

(0000000000000

Confirmation of malfunction 3

Confirmation of malfunction 4

(0000000000000

Confirmation of malfunction 3

Confirmation of malfunction 4

(0000000300000 0

Confirmation of malfunction 3

Confirmation of malfunction 4

(000000 B00O0DOOID

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit

To Diagnosis Flow 3
(Faulty combination of outdoor
units)

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit

Replace the main PC board of the
outdoor unit
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Troubleshooting

& ) Be sure to turn off power switch before connect or disconnect connector,
Caution  or parts damage may be occurred.

Diagnosis Flow 3
Confirmation of malfunction 3 Confirmation of malfunction 4

(0000000000000

Check if the
outdoor unit PCB

Check if the unit

. h isnot connected :
is replaced with ; Replace the main PCB of the
PCB for spare 0 8#‘ &?ﬁg{;{{"s outdoor unit.

parts. models,

Check the model of the outdoor
unit.

Is a correct spare
PCB procured?

Replace it with the correct spare
PCB

Check if the spare NO
PCB setting is Correct the setting to reset the
correct. power.

YES

Replace the spare PCB.
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3.78 “UF” System is not Set yet

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

Troubleshooting

ﬂ Note:

—
I~ subcode 6: QA wiring problem

-
U™ subcode 10: Transmission problem with outdoor unit

All indoor unit models
All outdoor unit models

On check operation, the number of indoor units in terms of transmission is not corresponding to
that of indoor units that have made changes in temperature.

The malfunction is determined as soon as the abnormality aforementioned is detected through
checking the system for any erroneous connection of units on the check operation.

Improper connection of transmission wiring between indoor units and outdoor unit
Failure to execute check operation

Defect of indoor unit PCB

Stop valve is closed

Be sure to turn off power switch before connect or disconnect connector,
or parts damage may be occurred.

& Caution

NO

Are the stop valves
opened?

Open the stop valve.

Is the check
operation carried
out?

s indoor-outdoor uni
transmission wiring
and QA wiring
normal?

Replace the indoor unit PCB.

NO

Is indoor-outdoor unit
transmission wiring
and QA wiring
normal?

After fixing the incorrect
wiring, push and hold the
RESET button on the outdoor
unit PCB for 5 seconds.

YES * The unit will not run for up to
12 minutes.

Wiring check operation may
not have been carried out
successfully.

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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3.79 “UH” Malfunction of System, Refrigerant System Address
Undefined

Remote
Controller
Display

Applicable
Models

Method of
Malfunction
Detection

Malfunction
Decision
Conditions

Supposed
Causes

subcode 0

All indoor unit models
All outdoor unit models

Detect an indoor unit with no address setting.

The malfunction decision is made as soon as the abnormality aforementioned is detected.

B Improper connection of transmission wiring between indoor units and outdoor unit
m Defect of indoor unit PCB
B Defect of outdoor unit main PCB

Troubleshooting
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Troubleshooting

& Be sure to turn off power switch before connect or disconnect connector,

Caution  or parts damage may be occurred.

Is electricity being
introduce for the first
time after installation
or after an indoor or
outdoor unit PCB has
been replaced?

Does a malfunction
occur even after 12
minutes elapses from the
time when electricity is
introduced to indoor and

Is indoor - outdoor NO

unit transmission
wiring normal?

Push and hold the RESET
button on the outdoor unit
PCB for 5 seconds.

oes a malfunction NO

occur?

wh N,

oes a wn
malfunction occur for

NO

all indoor units in the
system?

Normal

After fixing the incorrect wiring,

push and hold the RESET

button on the outdoor unit PCB

for 5 seconds.

* The unit will not run for up to
12 minutes.

Normal

Replace the indoor unit PCB.

Replace the outdoor unit PCB
(A1P or A3P).
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[CHECK 1]

[CHECK 2]

Check on connector of fan motor (Power supply cable)

(1) Turn off the power supply.

Measure the resistance between phases of U,V,W at the motor side connectors (three-core
wire) to check that the values are balanced and there is no short circuiting, while connector
or relay connector is disconnected.

Red

White

Black

O

O

O

Measure the resistance
values between phases
u,v,w.

(1) Turn off the power supply.

(2) Measure the resistance between Vcc and each phase of U,V,W, and GND and each phase
at the motor side connectors (five-core wire) to check that the values are balanced within the
range of + 20 %, while connector or relay connector is disconnected.

Furthermore, to use a multiple meter for measurement, connect the probe of negative pole
to Vcc and that of positive pole to GND.

5 Gray

4 Pink

3 Orange

2 Blue

1 Yellow

O OO OO0

GND

Vcc

W

\

u

7
—
—-—

bttt M

Measure the resistance
values between Vcc
and U,V,W, and GND
and U,V,W.
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[CHECK 3]

Temperature
increase of
discharge
pipe

Check the Factors of Overheat Operation
Referring to the Fault Tree Analysis (FTA) shown below, probe the faulty points.

Faulty
discharge
_| pipe
temperature
control

Compressor
| overheat

[Incooling mode]
If the indoor unit
electronic

expansion valve
is excessively
throttled. (*3)

Faulty
superheated —
degree -
control.

[In heading
mode] If the
outdoor unit
electronic
expansion valve
is excessively
throttled. (+4)

Refrigerant gas
shortage

Large resistance
of piping

— gas bypass

Faulty hot

control

(*1)

Hot gas circuit clogging |
Defective solenoid |
valve coil

Defective solenoid |
valve body

Defective control PCB |

<« Check if coil resistance and insulation
are normal.

Defective valve coil

<« Check if coil resistance and

insulation are normal.

<« Check if the voltage property is

normal.

heat exchanger outlet | < Check if the connector is connected properly.

Check if the thermistor resistance property is

normal.

<« Check if the pressure value given by the

Subcooling
| i de onl electronic Defective valve
[In cooling mode only] eXFanSIQn body
Faulty valve failure Defective Tow
s:chtoolllng pressure sensor
electronic . :
expansion valve Control Defective subcooling
control (EV2) failure thermistor
(*2) :
Defective control
Four way valve is in the
Faulty of four middle position.
—{ way valve
operation Leak from hot gas bypass
valve

Superheat due to
shaft damage

Superheat due to
defective compressor

Indoorunit
electronic expansion
valve failure

Faulty control

utdoor unit
electronic expansion
valve failure

Faulty control

Defective valve coil

Defective valve body

Defective thermistor for
indoor unit gas pipe

Defective thermistor for
indoor unit liquid pipe

Defective control PCB

Defective valve coil

Defective valve body

Defective low pressure
sensor

Defective thermistor for
suction pipe

Defective control PCB

Irregular piping

length |

Bend/collapse

(Including moisture choke)|

Stop valve is cl

osed. |

service checker corresponding to actual
measurement value by the sensor.

<« Check if the piping temperature connected
to the four way valve is normal.

<« Check if coil resistance and insulation are
normal.

<« Check if the connector is connected properly.
Check if the thermistor resistance property is
normal.

<« Check if the connector is connected properly.
Check if the thermistor resistance property is
normal.

<« Check if coil resistance and insulation are
normal.

<« Check if the voltage property is normal.

< Check if the connector is connected properly.
Check if the thermistor resistance property is normal.

<« Check if the pressure value given by the
service checker corresponding to actual
measurement value by the sensor.

<« Refer to [Check 7]

« Does the piping length fall in the permissible range?

| « Conduct visual checks.
<« Remove the moisture by vacuum break. (Refer to [Check 8])

« Check if the stop valve is open.

*1: Refer to “Low pressure protection control” (page 79) for hot gas bypass control.

«2: Refer to page 62 for subcooling electronic expansion valve control.

*3: “Superheating temperature control” in cooling mode is conducted by indoor unit electronic expansion valve.

*4: Superheating temperature control in heating mode is conducted by outdoor unit electronic expansion valve (EVM).

*5: Judgement criteria of superheat operation:
(1) Suction gas superheating temperature: 10 degrees and over. (2) Discharge gas superheating temperature: 45 degrees

and over, except for immediately after starting and drooping control, etc..

(Use the above stated values as a guide. Depending on the other conditions, the unit may be normal despite the values
within the above scope.)
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[CHECK 4]

Power Transistor Check

Perform the following procedures prior to check.

(1) Power Off.

(2) Remove all the wiring connected to the PCB where power transistors are mounted on.

[Preparation]
- Tester

W
O

@ JO

[Point of Measurement and Judgement Criteria]
- Measure the resistance value using a tester at each point of measurement below, 10 minutes later after power OFF.

To use analog tester:

Measurement in the resistance value mode in the range of

multiplying 1kQ.

* Preparing a tester in the analog system is recommended.
A tester in the digital system with diode check function will

be usable.

To use digital tester:

Measurement is executed in the diode check mode. (—»—)

Point of Measurement | Judgement Point of Measurement | Judgement
No. " — Criteria Remarks No. " — Criteria Remarks
1 P2 U 1 P2 U Due to condenser charge and
2 P2 \ 2 ~ 15kQ 2 P2 \ 1.2V and over | so on, resistance measurement
3 P2 W 3 p2 W may require some time.
4 U P2 4 U P2
5 \Y P2 Due to condenser 5 \% P2
15kQ2 and charge and so on
6 W P2 ’ 6 w P2
above resistance 0.3~0.7V
7 N3 U |(including) | measurement may 7 N3 u
8 N3 \ require some time. 8 N3 \Y
9 N3 w 9 N3 w
10 v N3 10 U N3 Due to condenser charge and
11 \Y N3 2 ~ 15kQ 11 \" N3 | 1.2V and over | soon, resistance measurement
12 w N3 12 W N3 may require some time.

[PCB and Circuit Diagram]

J1
\ o
2~ 77N
B )
o T
NS
o ow |
! [
:X10AK2 |
| e '
I
H[ee] J3 |
' |
! |

o
[PCo505-_1(A])

P

e
il e
e
S

E AD
HO

o

&

X11A
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[CHECK 5] Check for causes of rise in high pressure
Referring to the Fault Tree Analysis (FTA) shown below, probe the faulty points.
Stop valve closed <« Check to be sure the stop valve is open.
Local High pipe - i i i
— ﬁg%ssure 4| resistance Bent or crashed plpe| <« Conduct visual checks for pipe conditions.
Clogging of foreign < Is there any temperature difference caused
, particles before and after the filter or branch pipe.
[In cooling] ) ) ) )
If the outdoor unit electronic | Fautty outdoor Faulty valve coil < Are the coil resistance and insulation normal?
expansion valve is throttled: — unt elegtronicl
(See *1.) Expansion valve Faulty valve bod
Afemperature iference i excess of 10°C between e y y
Rise in high et and e outet s deemed f be abnoml. - . e
pressure Faulty high pressure sensor| < Are the electrical characteristics normal?
Faulty
control . .
Faulty control PCB < Is the pressure value checked with the Service Checker
Faulty high corresponding to the measurement of the pressure sensor?
— gg%?%llre Faulty indoor Faulty valve coil < Are the coil resistance and insulation
unit electronic normal?
expansion valve Faulty valve body

Faulty high pressure sensor| <« Are the electrical characteristics normal?
flnheating] Fault i i Is th t | ted?

If the indoor unit electronic aulty Faulty indoor unit <« IS Ine connector properly connected:

Caulty i ! 0
expansion valve is excessively control liquid pipe thermistor Are the thermistor resistance characteristics normal?
throtllfd: « Is the pressure value checked with the
(See "2, Faulty control PCB Service Checker corresponding to the

measurement of the pressure sensor?
i P <« Is the suction air temperature not more
[In cooling] High suction air Short circuit | than 43°C?
Hiah sucti temperature of
ailrg suction indoor unit High ambient temperature | « Is the outdoor temperature not more than 43°C?
L temperature . Lo
of the High suction air Short circuit | « Is the suction air temperature not more than 27°C?
condenser = temperature of
indoor unit High ambient temperature | < Is the indoor temperature not more than 27°C?
.. ) : } < Is the connector properly connected?
) Fautty suction air themmistor of indoor unit | Are the thermistor resistance characteristics normal?
[In heating]
_| High suction air temperature of outdoor unit| < Is the outdoor temperature not more than 16°CWB?
—|Fau|ty outdoor temperature thermistor of outdoor unit | « Is the connector properly connected?
Are the thermistor resistance characteristics normal?
Egr?égggit%n n Dirty condenser « Is the heat exchanger clogged? (In cooling)
capacity
Mixing of non-condensable gas « 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
fan output insulation normal?
Pecrer%sed Faulty control
rZ?eal ow E;iéi'{;,md'”g « If a spare PCB is mounted, is the capacity
i ?
sefting) setting properly made?
High air Dirty filter < Is the air filter clogged?
passage
resistance
Obstacle < Is there any obstacle in the air passage?
Excessive refrigerant charging
) . « Is the indoor unit too small compared to
Improper model selection | [In heating] the large-sized outdoor unit?
*1: In cooling, it is normal if the outdoor unit electronic expansion valve (EVM) is fully open.
*2: In heating, the indoor unit electronic expansion valve is used for “subcooled degree control”.
SDK04009
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Troubleshooting by Indication on the Remote Controller

[CHECK 6]

Abnormally low
low-pressre (Low
evaporating

temperature)

Check for causes of drop in low pressure
Referring to the Fault Tree Analysis (FTA) shown below, probe the faulty points.

[In

cooling]

(See *1.)

Faulty low
-pressure
control

and heating]
(See *2.)

[In cooling]

If the indoor unit
electronic
expansion valve
excessively

throttled: (See *3.)

[In'both cooling

is

control

Faulty electronic| |
H|expansion valve [

[In heating]

electronic
expansion valve
excessively
throttled:

(See *4.)

If the outdoor unit

[In cooling

—T"|capacity

Faulty
compressor

control

Faulty low
pressure
protection control

Faulty low pressure sensor| <« Are the electrical characteristics normal?

Faulty control PCB

Faulty low pressure sensor

Faulty hot gas solenoid valve

Faulty control PCB

Faulty valve coil

Faulty valve body

Faulty gas pipe
thermistor of indoor unit

control

Low suction air

]
——{temperature of
indoor unit

_4p

Faulty low pressure sensor |
control Faulty suction pipe thermistor |
Faulty control PCB |

Short circuit
Low ambient temperature

Faulty liquid pipe thermistor
of indoor unit

Faulty control PCB

Faulty valve coil

Faulty valve body

« Isthe pressure value checked with the Service Checker
corresponding to the measurement of the pressure sensor?

<« Are the electrical characteristics normal?
<« Are the coil resistance and insulation normal?

< Is the pressure value checked with the Service Checker
corresponding to the measurement of the pressure sensor?

<« Are the coil resistance and insulation normal?

<« Check for the thermistor resistance and
connection.

<« Check for the thermistor resistance and
connection.

< Is the pressure value checked with the Service Checker
corresponding to the measurement of the pressure sensor?

<« Are the coil resistance and insulation normal?

<« Are the electrical characteristics normal?

<« Check for the thermistor resistance and
connection.

<« Is the suction air temperature not less than 14°C

< Is the indoor temperature not more than 14°C

<« Is the connector properly connected?
Are the thermistor resistance characteristics normal?

< Is the outdoor temperature more than -20°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?

<« Check to be sure the stop valve is open.

Decreased

< Can the fan motor be rotated with hands?

fan airflow

rate

High air
passage
resistance

Faulty control PCB
(Including capacity setting)

Low suction
air Faulty suction air thermistor of indoor unit|
L ltemperature
of the
evaporator —|Low suction air temperature of outdoor unit |
—|Fau|1y outdoor temperature thermistor of outdoor unit |
[In heating]
Abnormal piping length
resistance Bent or crashed pipe
Clogging of foreign particles
Stop valve closed
Less
—gl:g%ﬁ?,ogf Inadequate refrigerant quantity | <« Refer to P259.
refrigerant -
Moisture choke | « Eliminate moisture by vacuum operation.
Dirty evaporator < Is the heat exchanger clogged?
Degradation
in condensing Faulty fan motor
capacity Decreased Y
fan output

« If a spare PCB is mounted, is the
capacity setting properly made?

Dirty filter

« Is the air filter clogged?

*1: For details of the compressor capacity control while in cooling, refer to “Compressor Pl Control” on P59.
*2: The “low pressure protection control” includes low pressure protection control and hot gas bypass control. For details, refer to P79.
*3: In cooling, the indoor unit electronic expansion valve is used for “superheated degree control”.

*4: In heating, the outdoor unit electronic expansion valve (EVM) is used for “superheated degree control of outdoor unit heat exchanger”.

SDK04009

Are the motor coil resistance and insulation normal?

« Is there any obstacle in the air passage?
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Troubleshooting by Indication on the Remote Controller ESIE10-03B

[CHECK 11] Check for overcharge of refrigerant
The only way to judge as the overcharge of refrigerant is with operating conditions due to the
relationship to pressure control and electronic expansion valve control.
As information for making a judgement, refer to information provided below.

Diagnosis of overcharge of refrigerant

1. High pressure rises. Consequently, overload control is exercised to cause scant cooling
capacity.

2. The superheated degree of suction gas lowers (or the wet operation is performed).
Consequently, the compressor becomes lower in discharge pipe temperature despite of
pressure loads.

3. The supercooled degree of condensate rises. Consequently, in heating operation, the
temperature of outlet air passing through the supercooled section becomes lower.

Cooling
i High pressure
! drooping control
! High pressure : tFhrequ_er_wy colrnesI to
! gradually rises with | € minimum fevel.
1
)
1
1
)
1
)

increase in frequency.

1

: Supercooled degree
! becomes higher.

! (Liquid connection
1

1

1

1

1

High pressure pipe temperature

lowers.)

(Low pressure is

1
maintained at a i
constant level.)

Low pressure )
Low pressure rises

due to reduced
compressor output.

Frequency

To maintain low pressure,
frequency increases under !
the capacity control.

The outdoor unit electronic expansion
Heating valve is closed due to the overload control.

i Frequency comes to i
! the minimum level. !
1 (High pressure is maintained ! 4
i ata constant level) | i
)
1
1
1
1

High pressure

High pressure drops or rises
immediately after the overload
control is complete.

|

Low pressure

b\

Low pressure rises
due to reduced
frequency.

! Low pressure drops due to
closed outdoor unit
electronicexpansionvalve.
Hot gas bypass is activated
for low pressure protection,
i.e., hunting at low pressure.

9

Frequency

To maintain high pressure,
frequency reduces under the
capacity control.

(Degree of overcharge)
Proper quantity Higher degree of overcharge
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[CHECK 12] Check for shortage of refrigerant
The only way to judge as the shortage of refrigerant is with operating conditions due to the
relationship to pressure control and electronic expansion valve control.
As information for making a judgement, refer to information provided below.

Diagnosis of shortage of refrigerant

1. The superheated degree of suction gas rises. Consequently, the compressor discharge gas
temperature becomes higher.

2. The superheated degree of suction gas rises. Consequently, the electronic expansion valve

turns open.
3. Low pressure drops to cause the unit not to demonstrate cooling capacity (heating capacity).
Cooling o _
The opening degree of the indoor unit Fan control is activated for high
electronic expansion valve becomes larger. pressure protection under

. ) . cooling control at low outdoor
Either of the electronic expansion  temperature, i.e., the fan is

valves becomes fully open. hunting at high pressure.

Frequency comes to the minimum Ievel.‘

|
|
|
|
|
|
|
|
|
|
i
. |
(Low pressure is 1 | Hgh pressurecrops vithdecrease
maintained ata i {incompressocapcy.
|
|
|
|
|
|
|
|
|
|
|
|
)
|
|

High pressure

constant level.)

Low pressure X
Low pressure rises as the
opening degree of the indoor
unit electronic expansion
valve becomes larger.
Frequency slightly increases
under the capacity control.

Frequency

If frequency comes to the
minimum level, low pressure
cannot be maintained.

To maintain low
pressure,
frequency drops
due to the capacity
control.

Heating

The opening degree of the outdoor unit electronic expansion valve becomes larger.
The outdoor unit electronic expansion valve fully opens and frequency increases.

Discharge pipe or low pressure drooping control
1

Frequency comes to ‘

wﬁmm level.
T ———

High pressure

(High pressure is
| maintained at a
| constant level.)

Low pressure

——_|

Frequency

To maintain low pressure,
frequency drops due to
the capacity control.

Frequency drops
due to the drooping 1
control. '

(Degree of refrigerant shortage)
Proper quantity < > Higher degree of shortage
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[CHECK 14] List of inverter-related malfunction codes
Code Name Condition for determining malfunction Major cause
< L5 Instantaneous overcurrent of e Inverter output current exceeds 32.3A even | e Liquid sealing
o inverter compressor instantaneously. * Faulty compressor
§ * Faulty inverter PCB
5 L8 Overcurrent of inverter * Compressor overload running * Backflow of compressor liquid
a compressor (Electronic thermal) An overcurrent of 19.0A or more continues for | * Sudden changes in loads
o a period of 5 consecutive seconds or that of | Disconnected compressor wiring
g— 16.1A or more continues for a period of 260 | Faulty inverter PCB
5} consecutive seconds.
o * The inverter loses synchronization.
L1 Faulty inverter PCB * No output is given. * Faulty heavy current part of
compressor
L9 Faulty startup of inverter * The compressor motor fails to start up. e Liquid sealing or faulty
compressor compressor
* Excessive oil or refrigerant
e Faulty inverter PCB
E5 Inverter compressor lock * The compressor is in the locked status (does | Faulty compressor

Protection device and others

not rotate).

L4 Radiator fin temperature rise * The radiator fin temperature reaches 87°C or | * Malfunction of fan
more (while in operation). * Running in overload for an
extended period of time
e Faulty inverter PCB
u2 Power supply voltage error * The inverter power supply voltage is high or | * Power supply error
low. e Faulty inverter PCB
P1 Imbalanced power supply * Power supply voltages get significantly * Power supply error (imbalanced
imbalanced among three phases. voltages of 2% or more)
* Faulty inverter PCB
* Dead inverter PCB
LC Transmission error (between ¢ With the outdoor unit PCB, no * Broken wire in communication
inverter PCB and control PCB) communications are carried out across control | line
PCB - inverter PCB - fan PCB. * Faulty control PCB
e Faulty inverter PCB
* Faulty fan PCB
PJ PCB mismatching * Any PCB of specification different from that of | « PCB of different specification
the product is connected. mounted
P4 Faulty fin thermistor * The fin thermistor gets short-circuited or open. | * Faulty fin thermistor

292
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ESIE10-03B Troubleshooting by Indication on the Remote Controller

[CHECK 15] Concept of inverter-related malfunction codes

Transmission error
When transmissions between the
main PCB and the inverter PCB
are not normal

Main (Control) PCB
Instantaneous overcurrent of inverter compressor
(When inverter output current exceeds 32.3A even

instantaneously)
—— Overcurrent of inverter compressor
[ LC } (1)An overcurrent of 19.0A or more continues
for a period of 5 consecutive seconds
< (2)An overcurrent of 16.1A or more continues>
for a period of 260 consecutive seconds.

Weak-current | Inverter
Power supply part PCB
(3 phase, 400VAC) I

Q Heavy-current (L5)(L8])

part (Power
transmission etc.)

Compressor

(L1) (P4)(L4](PJ)

Unbalanced power supply voltage PCB mismatching Faulty startup of inverter compressor
When imbalance in < When incorrect inverter> (Compressor stops running
voltages among three PCB is connected immediately after it starts up.)
o,
g?er}ns;icomes to 2% Radiator fin temperature rise Inverter compressor lock
When the radiator fin (Compressor does not run at all.)
Power supply voltage error temperature reached
93°C or more

<When the power supply> Faulty fin thermistor

voltage falls out of the ) . .
range of 400VAC+10% (When the.fln 'ghermlstor resistor detects )
an open circuit (-30°C or less) or a short
circuit (120°C or more)
Faulty inverter
hen the heavy current part of
inverter gets faulty (gives no output)>

5 consecutive sec.

ol e
— j Max. control

Time

c
Malfunction codes related £ —
0 Compressor curre O 4 . |overcurrent L5
32.3A f------- -
Compressor overcurrent
(Electronic thermal 2) L8
Compressor overcurrent
| (Electronic thermal 1) L8
19.0A i
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Wiring Diagrams

Legend
Printed circuit board R10 Resistor (current sensor) (A6P, A7P)
A1P: Main A5P: Inverter R50, R59 Resistor
A1P~A8P A2P: Sub 1 A6P, A7P: Fan R90 Resistor (current sensor)
A3P: Sub 2 A8P: Current sensor | R95 Resistor (current limiting)
A4P: Noise filter Thermistor
BS1~BS5 Push Button Switch R1T: Air (A1P) R8T: Suction 1
(Mode, Set, Return, Test, Reset)
C1, C63, C66 Capacitor R1T: Fin (A5P) ROT: Liquid 1
E1HC, E2HC Crankcase heater (A1P, A3P) R2T: H/E Gas 1 R10T: Suction 2
F1U, F2U Fuse (T, 3.15A, 250V) (A1P, A3P) R31T: M1C R11T: H/E Gas 2
Discharge
F1U Fuse (T, 3.15A, 250V) (A2P) R32T: M2C R12T: H/E Deicer 2
R1T~-R15T Discharge
R31T, R32T
F1U Fuse (8A, DC650V) (A6P, A7P) R4T: H/E Deicer 1 R13T: Sub cool
H/E Gas 2
F5U Field fuse R5T: Sub cool H/E R14T: Liquid 2
Gas 1
F400U Fuse (T, 6.3A, 250V) R6T: Sub cool H/E R15T: H/E Liquid 2
Lig
H1P~H8P Pilotlamp (Service monitor - orange) R7T: H/E Liquid 1
[H2P] Prepare, test ------ Flickering
Malfunction detection— —Light up
HAP Pilot lamp (Service monitor - green) (A1P, | SINPH Pressure sensor (high)
A2P, A3P)
K1: Magnetic relay S2NPL Pressure sensor (low)
K1-Ka K3: Magnetic relay S1PH, S2PH Pressure switch (high)
K2: Magnetic contactor (M1C) T1A Current sensor
K4: Magnetic contactor (M1C) SD1 Safety devices input (A1P, A3P)
Magnetic relay ViR Diode bridge (A5P) Power module (A6P,
A7P)
K1R: Y4S (A2P) K5R: for option V2R Power module
(A2P)
K1R: K2M (A3P) K5R: Y9S (A3P) X1A~X9A Connector
K1R~K8R, K11R K2R: Y5S K6R: Y7S X1M Terminal strip (power supply)
K3R: Y1S (A1P) K7R: ETHC (A1P) | X1M Terminal strip (control) (A1P, A3P)
K3R: Y6S (A2P) K8R: E2HC (A3P) | X2M Terminal strip (relay)
K4R: Y8S K11R: Y3S (A1P) Y1E Electronic expansion valve (main 1)
K5R: Y2S (A1P) K11R: Y10S (A3P) |Y2E Electronic expansion valve (subcool 1)
L1R Reactor Y3E Electronic expansion valve (main 2)
M1C, M2C Motor (compressor) Y4E Electronic expansion valve (charge)
M1F, M2F Motor (fan) Y5E Electronic expansion valve (subcool 2)
PS Switching power supply (A1P, A3P, A5P) Solenoid valve
Q1DI Earth leakage breaker Y1S: RMTG Y6S: RMTT
Q1RP Reverse phase detection circuit (A1P, Y2S: 4-way valve (H/ | Y7S: RMTO
A3P) E 1)
Y18-~Y10S Y3S: RMTL Y8S: 4-way valve
(pipe)
Y4S: Hot gas Y9S: 4-way valve (H/
E2)
Y5S: EV Bypass 1 Y10S: EV Bypass 2
Z1C~Z8C Noise filter (ferrite core)
Z1F Noise filter (with surge absorber)

Connector for optional parts

X7A Operation output (A2P)
X9A Power supply (adapter) (A2P)
X37A Power supply (adapter) (A3P)
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ESIE10-03B Wiring Diagrams
Legend
Printed circuit board R10 Resistor (current sensor) (A6P, A9P)
A1P: Main A5P, A8P: Inverter R50, R59 Resistor (A5P, A8P)
A1P~A8P A2P: Sub 1 A6P, A9P: Fan R90 Resistor (current sensor) (A5P, A8P)
A3P: Sub 2 R95 Resistor (current limiting) (A5P, A8P)
A4P, A7P: Noise filter Thermistor
BS1~BS5 Push Button Switch R1T: Air (A1P) R8T: Suction 1
(Mode, Set, Return, Test, Reset)
C1, C63, C66 Capacitor R1T: Fin (A5P, A8P) | R9T: Liquid 1
E1HC, E2HC Crankcase heater (A1P, A3P) R2T: H/E Gas 1 R10T: Suction 2
F1U, F2U Fuse (T, 3.15A, 250V) (A1P, A3P) R31T: M1C Discharge | R11T: H/E Gas 2
F1U Fuse (T, 3.15A, 250V) (A2P) R1T~R15T R32T: M2C Discharge | R12T: H/E Deicer 2
F1U Fuse (8A, DC650V) (AGP, A9P) R31T, R32T R4T: H/E Deicer 1 R13T: Sub cool
H/E Gas 2
F5U Field fuse R5T: Sub cool H/E R14T: Liquid 2
Gas 1
F400U Fuse (T, 6.3A, 250V) (A4P)(A7P) R6T: Sub cool H/E Liq | R15T: H/E Liquid 2
H1P~H8P Pilotlamp (Service monitor - orange) R7T: H/E Liquid 1
[H2P] Prepare, test ------ Flickering
Malfunction detection — — Light up
HAP Pilot lamp (Service monitor - green) (A1P, S1NPH Pressure sensor (high)
A2P, A3P)
K1: Magnetic relay (A5P, A8P) S2NPL Pressure sensor (low)
K3: Magnetic relay (A4P, A7P) S1PH, S2PH Pressure switch (high)
K1~K4 K2: Magnetic contactor (M1C-A5P, M2C-
A8P)
K;lijl;llagnetic contactor (M1C-A4P, M2C- SDA1 Safety devices input (A1P, A3P)
Magnetic relay ViR Diode bridge (A5P, Power module (A6P,
A8P) A9P)
K1R: Y4S K5R: for option (A2P) | V2R Power module (A5P, A8P)
K2R: Y5S K5R: YOS (A3P) X1A~X9A Connector
K1R~K7R, K11R K3R: Y1S (A1P) K6R: Y7S (A2P) X1M Terminal strip (power supply)
K3R: Y6S (A2P) K7R: E1THC (A1P) X1M Terminal strip (control) (A1P, A3P)
K4R: Y8S K7R: (E2HC) (A3P) | X2M Terminal strip (relay)
K5R: Y2S (A1P) K11R: Y10S (A3P) Y1E Electronic expansion valve (main 1)
Y2E Electronic expansion valve (subcool 1)
L1R, L2R Reactor Y3E Electronic expansion valve (main 2)
M1C, M2C Motor (compressor) Y4E Electronic expansion valve (charge)
M1F, M2F Motor (fan) Y5E Electronic expansion valve (subcool 2)
PS i\évg;:hing power supply (A1P, A3P, A5P, Solenoid valve
Q1DI Earth leakage breaker Y1S: RMTG Y6S: RMTT
Q1RP Reverse phase detection circuit (A1P, A3P) Y2S: 4-way valve (H/E | Y7S: RMTO
Y1S~Y10S )
Y3S: RMTL Y8S: 4-way valve
(pipe)
Y4S: Hot gas \2()98:4-way valve (H/E
Y5S: EV Bypass 1 Y10S: EV Bypass 2
Z1C~z12C Noise filter (ferrite core)
Z1F Noise filter (with surge absorber) (A4P, A7P)

Connector for optional parts

X7A Operation output (A2P)
X9A Power supply (adapter) (A2P)
X37A Power supply (adapter) (A3P)
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ESIE10-03B

1.2.3 Legend

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 Multi tenant PCB
A10P Thermostat PCB
A11P Receiver PCB

B1PH High pressure sensor
B1PL Low pressure sensor
C1-C3 Filter capacitor
C1-C3 (A4P) PCB capacitor

DS1 (A*P) Dip switch

F1U Fuse (T, 3.2A, 250V)

F1U (A1P, A3P, A9P)

Fuse (T, 3.15A, 250V)

F1U (A6P)

Fuse (T, 6.3A, 250V)

F1U - F2U (A7P)

Fuse (5A, 250V)

F3U - F4U (A*P)

Fuse (T, 6.3A, 250V)

HAP (A*P) PCB LED

IPMA Integrated power module

K1A - K3A Interface relay

K1E - K3E Electronic expansion valve

K*R (A*P) PCB relay

K1S 3-way valve

K2S 3-way valve

K3S 3-way valve

K4S 2-way valve

M1C Compressor

M1F Switch box cooling fan

M1P - M2P DC inverter pump

PC (A11P) Power circuit

PHC1 (A7P) 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

R1H (A10P) Humidity sensor

R1T (A10P) Ambient sensor

R2T Domestic hot water tank thermistor
R2T External sensor (floor or ambient)
R3T Liquid thermistor R410A

R4T Returning water thermistor

R5T Leaving water thermistor (heating)
R6T Discharge thermistor

R7T Liquid thermistor R134a
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Wiring Diagrams

Part number

Description

R8T Fin thermistor

ROT Leaving water thermistor (cooling)
R10T Liquid thermistor (cooling)

R11T Suction thermistor (cooling)

RC (A*P) Receiver circuit

S1PH High pressure switch

S18 Benefit kWh rate power supply contact
S3S Input multiple setpoint 1

S4S Input multiple setpoint 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) PCB terminal strip
X1Y - X4Y Connector

Z1F - Z5F (A*P) Noise filter
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ESP Curve

2. ESP Curve
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Thermistor Resistance / Temperature Characteristics

3. 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 unit For outdoor air R1T

For coil R2T

For suction pipe R4T

For Receiver gas pipe R5T

For Receiver outlet liquid pipe R6T
T°C kQ T°C kQ T°C kQ T°C kQ T°C kQ
10 R 20 |197.81| [ -19.5 [192.08 30 | 16.10 305 | 15.76
-8 - 19 |186.53| | -18.5 |181.16 31 | 15.43 315 | 15.10
-6 88.0 -18 |175.97| | -17.5 | 170.94 32 | 14.79 325 | 14.48
:‘2‘ 79 17 |166.07| | -16.5 | 161.36 33 | 14.18 | | 335 | 13.88
-16 |156.80 | | -15.5 | 152.38 34 | 13.59 345 | 13.31
0 64.1 -15 |148.10| | -14.5 |143.96 35 | 13.04 || 355 | 1277
i g;:g 14 [139.94]| -135 |136.05 36 | 1251 || 365 | 12.25
6 473 13 [132.28| | -12.5 |128.63 37 | 12.01 375 | 11.76
8 42.9 12 |125.09| | -11.5 |121.66 38 | 11.52 385 | 11.29
10 389 11 11834 | -105 |115.12 39 | 11.06 395 | 10.84
12 353 10 |111.99|[ 95 |108.96 40 | 1063 | | 405 | 10.41
14 32.1 -9 |106.03|| -85 |103.18 41 | 10.21 415 | 10.00
16 29.2 -8 |100.41 75 | 97.73 42 9.81 425 | 9.61
18 26.6 7 | 95.14 6.5 | 92.61 43 9.42 435 | 9.24
20 24.3 6 | 90.17 55 | 87.79 44 9.06 445 | 8.88
22 222 -5 | 85.49 -45 | 83.25 45 8.71 455 | 8.54
gg fgg -4 | 8108 || -35 | 78.97 46 | 837 465 | 821
o8 17.0 3 | 76.93 25 | 74.94 47 | 805 475 | 7.90
2 | 73.01 45 | 71.14 48 | 7.75 485 | 7.60
gg ]f":g 4 |6932 || -05 | 6756 49 | 746 || 495 | 7.31
34 13.1 0 | 65.84 05 | 64.17 50 | 7.18 505 | 7.04
36 12.0 1 62.54 15 | 60.96 51 6.91 515 | 6.78
38 11.1 2 | 5943 25 | 57.94 52 | 6.65 525 | 6.53
20 103 3 | 56.49 35 | 55.08 53 | 6.41 53.5 | 6.53
42 9.5 4 | 5371 45 | 52.38 54 | 6.65 545 | 6.53
44 8.8 5 | 51.09 55 | 49.83 55 | 6.41 55.5 | 6.53
46 8.2 6 48.61 6.5 | 47.42 56 6.18 56.5 | 6.06
48 76 7 | 46.26 75 | 4514 57 | 595 575 | 5.84
50 7.0 8 44.05 85 | 42.98 58 5.74 585 | 5.43
2421 g-g 9 | 4195 95 | 40.94 59 | 5.14 595 | 5.05
o6 e 10 | 39.96 105 | 39.01 60 | 4.96 605 | 4.87
58 50 11 | 38.08 115 | 37.18 61 479 615 | 4.70
0 279 12 | 36.30 12.5 | 35.45 62 | 4.62 62.5 | 4.54
62 446 13 | 34.62 13.5 | 33.81 63 | 4.46 63.5 | 4.38
64 415 14 | 33.02 145 | 32.25 64 | 4.30 64.5 | 4.23
66 3.87 15 | 31.50 15.5 | 30.77 65 | 4.16 65.5 | 4.08
68 3.61 16 | 30.06 16.5 | 29.37 66 | 4.01 66.5 | 3.94
70 3.37 17 | 28.70 17.5 | 28.05 67 | 3.88 67.5 | 3.81
72 3.15 18 | 27.41 185 | 26.78 68 | 3.75 68.5 | 3.68
74 2.94 19 | 26.18 19.5 | 25.59 69 3.62 69.5 | 3.56
;g SZ? 20 | 2501 || 205 | 24.45 70 | 3.50 705 | 3.44
21 | 23.91 215 | 23.37 71 3.38 715 | 3.32
80 241 22 | 2285 || 225 | 22.35 72 | 327 725 | 3.21
gi 2:?2 23 | 2185 || 235 | 21.37 73 | 316 || 735 | 3.11
86 199 24 | 2090 || 245 | 20.45 74 | 3.06 745 | 3.01
88 187 25 | 2000 || 255 | 19.56 75 | 2.96 755 | 2.91
90 176 26 | 19.14 || 265 | 18.73 76 | 2.86 765 | 2.82
92 165 27 | 18.32 275 | 17.93 77 | 277 775 | 2.72
94 1.55 28 | 1754 || 285 | 17.17 78 | 2.68 785 | 2.64
96 1.46 29 | 16.80 || 295 | 16.45 79 | 260 795 | 2.55
98 1.38 30 | 16.10 305 | 15.76 80 2.51 805 | 2.47
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Thermistor Resistance / Temperature Characteristics ESIE10-03B
Outdoor Unit
Thermistors for
Discharge Pipe
(R3T, R31T, R32T)
T°C kQ T°C kQ T°C kQ T°C kQ T°C kQ T°C kQ
0 640.44 0.5 624.65 50 72.32 50.5 70.96 100 13.35 100.5 13.15
1 609.31 1.5 594.43 51 69.64 51.5 68.34 101 12.95 101.5 12.76
2 579.96 2.5 565.78 52 67.06 52.5 65.82 102 12.57 102.5 12.38
3 552.00 3.5 538.63 53 64.60 53.5 63.41 103 12.20 103.5 12.01
4 525.63 4.5 512.97 54 62.24 54.5 61.09 104 11.84 104.5 11.66
5 500.66 5.5 488.67 55 59.97 55.5 58.87 105 11.49 105.5 11.32
6 477.01 6.5 465.65 56 57.80 56.5 56.75 106 11.15 106.5 10.99
7 454.60 7.5 443.84 57 55.72 57.5 54.70 107 10.83 107.5 10.67
8 433.37 8.5 423.17 58 53.72 58.5 52.84 108 10.52 108.5 10.36
9 413.24 9.5 403.57 59 51.98 59.5 50.96 109 10.21 109.5 10.06
10 394.16 10.5 384.98 60 49.96 60.5 49.06 110 9.92 110.5 9.78
11 376.05 11.5 367.35 61 48.19 61.5 47.33 111 9.64 111.5 9.50
12 358.88 12,5 350.62 62 46.49 62.5 45.67 112 9.36 112.5 9.23
13 342.58 13.5 334.74 63 44.86 63.5 44.07 113 9.10 113.5 8.97
14 327.10 14.5 319.66 64 43.30 64.5 42.54 114 8.84 114.5 8.71
15 312.41 15.5 305.33 65 41.79 65.5 41.06 115 8.59 115.5 8.47
16 298.45 16.5 291.73 66 40.35 66.5 39.65 116 8.35 116.5 8.23
17 285.18 17.5 278.80 67 38.96 67.5 38.29 117 8.12 117.5 8.01
18 272.58 18.5 266.51 68 37.63 68.5 36.98 118 7.89 118.5 7.78
19 260.60 19.5 254.72 69 36.34 69.5 35.72 119 7.68 119.5 7.57
20 249.00 20.5 243.61 70 35.11 70.5 34.51 120 7.47 120.5 7.36
21 238.36 215 233.14 71 33.92 71.5 33.35 121 7.26 121.5 7.16
22 228.05 225 223.08 72 32.78 72.5 32.23 122 7.06 122.5 6.97
23 218.24 235 213.51 73 31.69 73.5 31.15 123 6.87 123.5 6.78
24 208.90 24.5 204.39 74 30.63 74.5 30.12 124 6.69 124.5 6.59
25 200.00 25.5 195.71 75 29.61 75.5 29.12 125 6.51 125.5 6.42
26 191.53 26.5 187.44 76 28.64 76.5 28.16 126 6.33 126.5 6.25
27 183.46 27.5 179.57 77 27.69 77.5 27.24 127 6.16 127.5 6.08
28 175.77 28.5 172.06 78 26.79 78.5 26.35 128 6.00 128.5 5.92
29 168.44 29.5 164.90 79 25.91 79.5 25.49 129 5.84 129.5 5.76
30 161.45 30.5 158.08 80 25.07 80.5 24.66 130 5.69 130.5 5.61
31 154.79 31.5 151.57 81 24.26 81.5 23.87 131 5.54 131.5 5.46
32 148.43 32.5 145.37 82 23.48 82.5 23.10 132 5.39 132.5 5.32
33 142.37 33.5 139.44 83 22.73 83.5 22.36 133 5.25 133.5 5.18
34 136.59 34.5 133.79 84 22.01 84.5 21.65 134 5.12 134.5 5.05
35 131.06 35.5 128.39 85 21.31 85.5 20.97 135 4.98 135.5 4.92
36 125.79 36.5 123.24 86 20.63 86.5 20.31 136 4.86 136.5 4.79
37 120.76 37.5 118.32 87 19.98 87.5 19.67 137 4.73 137.5 4.67
38 115.95 38.5 113.62 88 19.36 88.5 19.05 138 4.61 138.5 4.55
39 111.35 39.5 109.13 89 18.75 89.5 18.46 139 4.49 139.5 4.44
40 106.96 40.5 104.84 90 18.17 90.5 17.89 140 4.38 140.5 4.32
41 102.76 41.5 100.73 91 17.61 91.5 17.34 141 4.27 141.5 4.22
42 98.75 425 96.81 92 17.07 92.5 16.80 142 4.16 142.5 4.11
43 94.92 43.5 93.06 93 16.54 93.5 16.29 143 4.06 143.5 4.01
44 91.25 445 89.47 94 16.04 94.5 15.79 144 3.96 144.5 3.91
45 87.74 455 86.04 95 15.55 95.5 15.31 145 3.86 145.5 3.81
46 84.38 46.5 82.75 96 15.08 96.5 14.85 146 3.76 146.5 3.72
47 81.16 47.5 79.61 97 14.62 97.5 14.40 147 3.67 147.5 3.62
48 78.09 48.5 76.60 98 14.18 98.5 13.97 148 3.58 148.5 3.54
49 75.14 49.5 73.71 99 13.76 99.5 13.55 149 3.49 149.5 3.45
50 72.32 50.5 70.96 100 13.35 100.5 13.15 150 3.41 150.5 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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VH : Output Voltage [High Side] Voc
VL : Output Voltage [Low Side] Voc

: High pressure (MPa)
PL : Low pressure (MPa)

PH =4.1VnH-2.05
PL=7/3 x VL-7/6

PH

Detected Pressure
P, PL
(kg/cm?) MPa

4. Pressure Sensor Characteristics
4.1 Outdoor Unit EMRQ

Pressure Sensor Characteristics
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Indoor Unit EKHVM(R/Y)D

4.2

PH : Detected Pressure [High Side] MPa
PL : Detected Pressure [Low Side] MPa
VH : Output Voltage [High Side] Vbc
Vi : Output Voltage [Low Side] Voc

PH = 1.38V-0.69
PL=0.57V-0.28

PH : High pressure (MPa)
VL : Low pressure (MPa)

V : Voltage (V)

Detected Pressure

PH. PL

(kg/eni)
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Method of Checking the Inverter’s Power Transistors and Diode Modules ESIE10-03B

5. Method of Checking the Inverter’'s Power
Transistors and Diode Modules
5.1 OQOutdoor Unit EMRQ

Checking failures in power semiconductors mounted on inverter PCB

Check the power semiconductors mounted on the inverter PCB by the use of a multiple tester.

<Items to be prepared>

@ Multiple tester : Prepare the analog type of multiple tester.
For the digital type of multiple tester, those with diode check function are
available for the checking.

<Test points>

® Turn OFF the power supply. Then, after a lapse of 10 minutes or more, make measurement

of resistance.
<Preparation>
® To make measurement, disconnect all connectors and terminals.

Inverter PCB

J1
J2
N
Electronic circuit
il VR
l
|
1IX10A K2
[T+
2]
L8]z
\ ]
|
‘ i
|

(V2895)

According to the checking aforementioned, it is probed that the malfunction results from the
faulty inverter. The following section describes supposed causes of the faulty inverter.
Faulty compressor (ground leakage)

Faulty fan motor (ground leakage)

Entry of conductive foreign particles

Abnormal voltage (e.g. overvoltage, surge (thunder), or unbalanced voltage)

In order to replace the faulty inverter, be sure to check for the points aforementioned.
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1. Power module checking

When using the analog type of multiple When using the digital type of multiple
tester, make measurement in resistance tester, make measurement in diode check
measurement mode in the x1kQ range. mode ( —+— ).
Measuring Measuring
No. point Criterion Remark No. point Criterion Remark
+ - + -
1 P3 U 1 P3 U Not less | It may take time to
than determine the voltage
2 P3 V_|2to 15k 2 P3 v 1.2V due to capacitor
3 P3 w 3 P3 W | (including) | charge or else.
4 u P3 4 U P3
5 V | P3 It may take 5 vV | P3
Not less | time to
6 W | P3 than | determine the 6 W | P3 031007V
7 N3 U 15kQ | resistance due 7 N3 U ’ :
(including) | to capacitor
8 | N3 | V charge or else. 8 | N3 | V
9 N3 w 9 N3 w
10 U N3 10 U N3 Not less | It may take time to
than determine the voltage
1 v N3 | 21015k 1 v N3 1.2V due to capacitor
12 w N3 12 W N3 | (including) | charge or else.

2. Diode module checking

When using the analog type of multiple When using the digital type of multiple
tester, make measurement in resistance tester, make measurement in diode check
measurement mode in the x1kQ range. mode ( —+— ).
Measuring Measuring
No. point Criterion Remark No. point Criterion Remark
+ - + -
1 P1 J1 1 P1 Ji Not less | It may take time to
than determine the voltage
2 P1 J2 | 2to 15kQ 2 P1 J2 19V due to capacior
3 P1 J3 3 P1 J3 | (including) | charge or else.
4 J1 P1 4 J1 P1
5 | J2 | P1 It may take 5 | J2 | P1
5 13 1 Notless |time to 6 13 P
than determine the
7 N3 J1 15kQ | resistance due 7 N3 J1 03t00.7v
(including) |to capacitor
8 | N3 | J2 charge or else. 8 | N3 | J2
9 N3 J3 9 N3 J3
10 J1 N3 10 J1 N3 Not less | It may take time to
than determine the voltage
11 J2 N3 |2to 15kQ 11 J2 N3 19V due to capacitor
12 J3 N3 12 J3 N3 | (including) | charge or else.
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5.2

Indoor Unit EKHVM(R/Y)D

/N\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.

<Items to be prepared>

e Multiple tester : Prepare the digital type of multiple tester with diode check function.

<Preparation>

e 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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Inverter PC board
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Power module checking
When using the digital type of multiple tester, make measurement in diode check mode.

Tester terminal Criterion Remark

+ -

C+ U Not less than 0.3V It may take time to
v (including o0)* 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 «)*

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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Precautions for Refrigerant (R-410A) ESIE10-03B

1. Precautions for Refrigerant (R-410A)

1.1 Outline
1.1.1 About Refrigerant R-410A

B Characteristics of new refrigerant, R-410A
1. Performance
Almost the same performance as R-22 and R-407C
2. Pressure
Working pressure is approx. 1.4 times more than R-22 and R-407C.
3. 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
; Non-azeotropic mixture | Quasi-azeotropic mixture | o )
Somposing | of HFC32, HFC125and | of HFC32 and JFC125 | -ndle- component
ubstances HFC134a (*1) (*1) refrigerant
. 3.2 MPa (gauge pressure) | 4.0 MPa (gauge pressure) | 2.75MPa (gauge pressure)
Design pressure | _ 32.6 kgffcm? = 40.8 kgf/cm? = 28.0 kgficm?
Refrigerant oil Synthetic oil (Ether) Mineral oil (Suniso)
Ozone destruction
factor (ODP) 0 0 0.05
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 MPa=10.19716 kgf / cm?
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B Thermodynamic characteristic of R-410A
DAIREP ver2.0

Temperature Steam pressure Density Specific heat at constant| ~ Specific enthalpy Specific entropy
(°C) (kPa) (kg/m2) pressure (kJ/kgK) (kJ/kg) (kJ/KgK)
Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor
=70 36.13 36.11 1410.7 1.582 1.372 0.695 100.8 350.6 0.649 2.074
-68 40.83 40.80( 1404.7 1.774 1.374 0.700 103.6 391.8 0.663 2.066
-66 46.02 45.98 1398.6 1.984 1.375 0.705 106.3 3983.0 0.676 2.058
-64 51.73 51.68 1392.5 2.213 1.377 0.710 109.1 394.1 0.689 2.051
-62 58.00 57.94 1386.4 2.463 1.378 0.715 111.9 395.3 0.702 2.044
-60 64.87 64.80] 1380.2 2.734 1.379 0.720 114.6 396.4 0.715 2.037
-58 72.38 72.29 1374.0 3.030 1.380 0.726 117.4 397.6 0.728 2.030
-56 80.57 80.46] 1367.8 3.350 1.382 0.732 120.1 398.7 0.741 2.023
~54 89.49 89.36] 1361.6 3.696 1.384 0.737 122.9 399.8 0.754 2.017
-52 99.18 99.03] 13565.3 4.071 1.386 0.744 125.7 400.9 0.766 2.010

-51.58 101.32  101.17}f 1354.0 4.153 1.386 0.745 126.3 401.1 0.769 2.009

-50 109.69  109.51 1349.0 4.474 1.388 0.750 128.5 402.0 0.779 2.004
-48 121.07  120.85] 1342.7 4.909 1.391 0.756 131.2 403.1 0.791 1.998
-46 133.36 133.11] 1336.3 5.377 1.394 0.763 134.0 404.1 0.803 1.992
-44 146.61  146.321 1330.0 5.880 1.397 0.770 136.8 405.2 0.816 1.987
-42 160.89  160.55] 1323.5 6.419 1.401 0.777 139.6 406.2 0.828 1.981
-40 176.24  175.85] 1317.0 6.996 1.405 0.785 142.4 407.3 0.840 1.976
-38 192.71 192.271 1310.5 7.614 1.409 0.792 145.3 408.3 0.852 1.970
-36 210.37  209.86] 1304.0 8.275 1.414 0.800 148.1 409.3 0.864 1.965
-34 229.26  228.69| 1297.3 8.980 1.419 0.809 150.9 410.2 0.875 1.960
-32 249.46  248.81| 1290.6 9.732 1.424 0.817 153.8 411.2 0.887 1.955
-30 271.01  270.28( 1283.9 10.53 1.430 0.826 156.6 412.1 0.899 1.950
-28 293.99  293.16 1277.1 11.39 1.436 0.835 159.5 413.1 0.911 1.946
-26 318.44  317.52f 1270.2 12.29 1.442 0.844 162.4 414.0 0.922 1.941
-24 344.44  343.41 1263.3 13.26 1.448 0.854 165.3 414.9 0.934 1.936
~22 372.05 37090 1266.3 14.28 1.455 0.864 168.2 415.7 0.945 1.932
-20 401.34  400.06{ 1249.2 15.37 1.461 0.875 171.1 416.6 0.957 1.927
-18 432.36  430.95( 1242.0 16.52 1.468 0.886 174.1 417.4 0.968 1.923
-16 465.20  463.64 1234.8 17.74 1.476 0.897 177.0 418.2 0.980 1.919
-14 499.91  498.20( 1227.5 19.04 1.483 0.909 180.0 419.0 0.991 1.914
~12 536.68  534.69( 1220.0 20.41 1.491 0.921 182.9 419.8 1.003 1.910
-10 575.26  573.20{ 1212.5 21.86 1.499 0.933 185.9 420.5 1.014 1.906
-8 616.03  613.78] 1204.9 23.39 1.507 0.947 189.0 421.2 1.025 1.902
-6 658.97  656.562| 1197.2 25.01 1.516 0.960 192.0 421.9 1.036 1.898
-4 704.15 701.49] 1189.4 26.72 1.624 0.975 1856.0 422.6 1.048 1.894
-2 751.64  748.76| 1181.4 28.53 1.533 0.990 168.1 423.2 1.059 1.890
0 801.62  798.41 1173.4 30.44 1.543 1.005 201.2 423.8 1.070 1.886
2 863.87  850.52] 1165.3 32.46 1.562 1.022 204.3 424.4 1.081 1.882
4 908.77  905.16[ 1157.0 34.59 1.663 1.039 207.4 424.9 1.092 1.878
6 966.29  962.421 1148.6 36.83 1.573 1.067 210.5 425.5 1.103 1.874
8 1026.5  1022.4) 1140.0 39.21 1.584 1.076 213.7 425.9 1.114 1.870
10 1089.5  1085.1 1131.3 41.71 1.696 1.096 216.8 426.4 1.125 1.866
12 1166.4  1150.71 1122.5 44.35 1.608 1.117 220.0 426.8 1.136 1.862
14 1224.3  1219.2] 1113.6 47.14 1.621 1.139 223.2 427.2 1.147 1.859
16 1296.2  1290.8{ 1104.4 50.09 1.635 1.163 226.5 427.5 1.158 1.855
18 1371.2  1365.5] 10956.1 53.20 1.650 1.188 229.7 427.8 1.169 1.851
20 1449.4  1443.4| 1085.6 56.48 1.666 1.216 233.0 428.1 1.180 1.847
22 1630.9  1624.6) 10759 59.96 1.683 1.243 236.4 428.3 1.191 1.843
24 1615.8  1609.2] 1066.0 63.63 1.701 1.273 239.7 428.4 1.202 1.839
26 1704.2  1697.2] 1055.9 67.51 1.721 1.306 243.1 428.6 1.214 1.834
28 1796.2  1788.9] 1045.5 71.62 1.743 1.341 246.5 428.6 1.225 1.830
30 1891.9  1884.2f 1034.9 75.97 1.767 1.379 249.9 428.6 1.236 1.826
32 1991.3  1983.2) 1024.1 80.58 1.793 1.420 263.4 428.6 1.247 1.822
34 2094.5  2086.2] 1012.9 85.48 1.822 1.465 256.9 428.4 1.258 1.817
36 2201.7  2193.1| 1001.4 90.68 1.855 1.514 260.5 428.3 1.269 1.813
38 2313.0  2304.0 989.5 96.22 1.891 1.569 264.1 428.0 1.281 1.808
40 2428.4  2419.2 977.3 102.1 1.932 1.629 267.8 427.7 1.292 1.803
42 2548.1  2538.6 964.6 108.4 1.979 1.696 271.5 427.2 1.303 1.798
44 2672.2 26624 951.4 116.2 2.033 1.771 275.3 426.7 1.315 1.793
46 2800.7  2790.7 937.7 122.4 2.095 1.857 279.2 426.1 1.327 1.788
48 2933.7  2923.6 923.3 130.2 2.168 1.965 283.2 425.4 1.339 1.782
50 3071.56  3061.2 908.2 138.6 2.256 2.069 287.3 424.5 1.351 1.776
52 3214.0  3203.6 892.2 147.7 2.362 2.203 291.5 423.5 1.363 1.770
54 3361.4  3351.0 875.1 157.6 2.493 2.363 2965.8 422.4 1.376 1.764
56 3513.8  3503.5 856.8 168.4 2.661 2.557 300.3 421.0 1.389 1.757
58 3671.3  3661.2 836.9 180.4 2.883 2.799 305.0 419.4 1.403 1.749
60 3834.1  3824.2 814.9 193.7 3.191 3.106 310.0 417.6 1.417 1.741
62 4002.1  3992.7 790.1 208.6 3.650 3.611 316.3 4156.5 1.433 1.732
64 4175.7  4166.8 761.0 225.6 4.415 4.064 321.2 413.0 1.450 1.722
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1.2 Refrigerant Cylinders

B Cylinder specifications
e The cylinder is painted refrigerant color (pink).
e The cylinder valve is equipped with a siphon tube.

Cylinder

/

Siphon tube

upright position.

Refrigerant can be charged in liquid state with cylinder in I

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).

320
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Precautions for Refrigerant (R-410A)

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

Compatibility
Tool HFC HCFC Reasons for change
R-410A | R-407C R-22

* Do not use the same tools for R-22 and
Gauge manifold % R-410A.
Charge hose » Thread specification differs for R-410A

and R-407C.

Charging cylinder X ©) ¢ Weighting instrument used for HFCs.
Gas detector O X 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

¢ Seal material is different between R-22

: and HFCs.
Charge mouthpiece X e Thread specification is different
between R-410A and others.

Flaring tool (Clutch type) O o For R-410A, flare gauge is necessary.
Torque wrench O e Torque-up for 1/2 and 5/8
Pipe cutter O
Pipe expander O
Pipe bender O
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.

B 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] 0.8 (0] 0.8
$12.7 (@) 0.8 (0] 0.8
$15.9 O 1.0 (0] 1.0
$19.1 (0] 1.0 1/2H 1.0
$22.2 1/2H 1.0 1/2H 1.0
$25.4 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 14
$44.5 1/2H 1.6 1/2H 1.6

* O: Soft (Annealed)
H: Hard (Drawn)

Precautions for Refrigerant (R-410A)
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1. Flaring tool

Flare gauge

B Specifications
e Dimension A

Unit:mm
, . Tube O.D. 2,
Nominal size -
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

m 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.

322
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2. Torque wrench

B Specifications

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

m 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

B Specifications

e Discharge speed ® Maximum degree of vacuum
50 I/min (50HZz) Select a vacuum pump which is able to keep
60 I/min (60Hz) the vacuum degree of the system in excess of
e Suction port UNF7/16-20(1/4 Flare) —100.7 kPa (5 torr — 755 mmHg).

UNF1/2-20(5/16 Flare) with adapter

m Differences
e Equipped with function to prevent reverse oil flow
e Previous vacuum pump can be used by installing adapter.
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4. Leak tester

B Specifications
o Hydrogen detecting type, etc.
o Applicable refrigerants
R-410A, R-407C, R-404A, R-507A, R-134a, etc.

m Differences

e Previous testers detected chlorine. Since HFCs do not contain chlorine, new tester detects
hydrogen.

5. Refrigerant oil (Air compal)

B Specifications
o 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
e 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)
o No oil is used in pressure test of gauges.
— For prevention of contamination
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e Temperature scale indicates the relationship between pressure and temperature in gas
saturated state.

m Differences

e Change in pressure
e Change in service port diameter

7. Charge hose for R-410A

(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

N

\T/Can not be used

B Specifications

e Use weigher for refrigerant charge listed below to charge directly from refrigerant cylinder.

m 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

e 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.

m Differences
o 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.

m 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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