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1.1 General information

© Copyright 2024 Johnson Controls-Hitachi Air Conditioning Spain, S.A.U. — All rights reserved.

No part of this publication may be reproduced, copied, filed or transmitted in any shape or form
without the permission of Johnson Controls-Hitachi Air Conditioning Spain, S.A.U.

Within the policy of continuous improvement of its products, Johnson Controls-Hitachi Air
Conditioning Spain, S.A.U. reserves the right to make changes at any time without prior notification
and without being compelled to introducing them into products subsequently sold. This document
may therefore have been subject to amendments during the life of the product.

The English version is the original one; other languages are translated from English. Should any
discrepancy occur between the English and the translated versions, the English version shall
prevail.

Hitachi makes every effort to offer correct, up-to-date documentation. Despite this, printing errors
cannot be controlled by Hitachi and are not its responsibility.

As a result, some of the images or data used to illustrate this document may not refer to specific
models. No claims will be accepted based on the data, illustrations and descriptions included in
this manual.

No type of modification must be made to the equipment without prior, written authorization from
the manufacturer.

Hitachi pursues a policy of continued improvement in design and performance of Products. The
right is therefore reserved to vary specifications without notice. Hitachi cannot anticipate every
possible circumstance that might involve a potential hazard. No part of this manual may be
reproduced without written permission.

1.1.1 Introduction

Hitachi UTOPIA Prime/ UTOPIA IVX Prime series is an outdoor unit series designed with the goal

to cover the requirements of the split and multisplit systems, for installations where from one
indoor unit (single system) to up to 4 indoor units, are connected to the same UTOPIA outdoor unit
(depending on model).

UTOPIA series consists in two different outdoor unit series: UTOPIA Prime and UTOPIA IVX Prime,
which compliant with the Eco Design (ErP) and Energy Labelling (ELD) directives about seasonal
energy performance:

e ErP 206/2012& ELD (626/2011) for models up to 12 kW of Cooling capacity
e ErP 2016/2281 for models higher than 12kW of Cooling capacity

The seasonal energy efficiency ratio (SEER) in cooling mode and the seasonal coefficient of
performance (SCOP) in heating mode, show an approach values to the real energy consumption.

Nominal capacity range goes from 5 kW to 14 kW (cooling mode). Connectable indoor units is
up to 4 units (depending on model) and total capacity ratio range is from 90 % up to 115 % for
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outdoor units from 4 to 6 HP, and 100 % for 2 to 3 HP outdoor units.

One of the main merits of Hitachi indoor units range is the combinability and flexibility of its indoor
units SYSTEM FREE. This outstanding technology makes possible to use the same indoor units with
both UTOPIA and SET FREE outdoor units, making easier the design, installation and control of the
air conditioning installations as well as optimizes stocks investment.

1.2 Applied symbols

During normal air conditioning system design work or unit installation, greater attention must
be paid in certain situations requiring particular care in order to avoid damage to the unit, the
installation or the building or property.

Situations that jeopardise the safety of those in the surrounding area or that put the unit itself at
risk will be clearly indicated in this manual.

A series of special symbols will be used to clearly identify these situations.

Pay close attention to these symbols and to the messages following them, as your safety and that of
others depends on it.

A DANGER

e The text following this symbol contains information and instructions relating directly to your
safety, in addition to hazards or unsafe practices which could result in severe personal injuries
or death.

e Not taking these instructions into account could lead to serious, very serious or even fatal
injuries to you and others in the proximities of the unit.

In the texts following the danger symbol you can also find information on safe procedures during
unit installation.

A CAUTION

e The text following this symbol contains information and instructions relating directly to your
safety, in addition to hazards or unsafe practices which could result in minor personal injury or
product or property damage

e Not taking these instructions into account could lead to minor injuries to you and others in the
proximities of the unit.

e Not taking these instructions into account could lead to unit damage.

In the texts following the caution symbol you can also find information on safe procedures during
unit installation.

@ NOTE

e The text following this symbol contains information or instructions that may be of use or that
require a more thorough explanation.

e [nstructions regarding inspections to be made on unit parts or systems may also be included.
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1.3 Norms and Regulations

Following Regulation EU No. 517/2014 on Certain Fluorinated Greenhouse gases, it is mandatory
to fill in the label attached to the unit with the total amount of refrigerant charged on the
installation.

Do not vent R32 into the atmosphere: R32 is fluorinated greenhouse gas covered by the Kyoto
protocol global warming potential (GWP) R32 = 675.

Do not vent R410A into the atmosphere: R410A are fluorinated greenhouse gases covered by the
Kyoto protocol global warming potential (GWP) R410A = 2088.

Tn of CO, equivalent of fluorinated greenhouse gases contained is calculated by indicated GWP *

Total Charge (in kg) indicated in the product label and divided by 1000.

Appropriate refrigerant

The refrigerant used in each unit is identified on the specification label and manuals of the unit.
Hitachi shall not be held liable for any failure, trouble, malfunction or accident caused by units
illegally charged with refrigerants other than the specified one.

Consequences of charging non-specified refrigerant

It may cause mechanical failure, malfunction and other accidents.
It may cause operational failure of protection and safety devices of air conditioners.

It may also cause lubrication failure of the sliding part of the compressor due to deterioration of
refrigerant oil.

In particular, hydrocarbon refrigerants (such as propane, R441A, R443A, GF-08, etc.) are not
allowed, since these are combustible and may cause major accidents such as fire and explosion in
case of improper handling.

Once a non-specified refrigerant has been charged, no further servicing (including draining of
refrigerant) shall be performed, even in case of malfunction. Improper handling of refrigerant may
be a cause of fire and explosion, and servicing in such cases may be considered an illegal act.

End clients and costumers shall be informed that servicing is not approved, and the installer who
charged the non-specified refrigerant shall be asked to fix the unit.

Hitachi will accept no responsibility for units that have been charged with non-specified refrigerant
once.
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HITACHI

1.4.1 Classification of outdoor unit models

RAS

Position-separating hyphen (fixed)

H = Heat pump

Unit type (Outdoor unit): RAS

Capacity (HP): 2,2.5, 3,4,5,6

V = Single phase unit (~ 230V 50 Hz)

- = Three phase unit (3N ~ 400 V 50 Hz)

(X)

R = R32 refrigerant
N = R410A refrigerant

C: Simultaneous/Monosplit operation mode
P: Individual operation mode

2/3 = series

E = Made in Europe
- =Made in Japan

X | (x

1.4.2 Classification of indoor unit models

The indoor unit models and codes are the last updated at time of publication; other previous
models and coming developments could be available for combination with the outdoor unit series.

Check the exact classification for each unit (model, type, power and series).

Unit type (indoor unit): RCI, RCIM, RCD, RPC, RPIL, RPI, RPIH, RPK, RPF, RPFI

XXX(X)

Position-separating hyphen (fixed)

FS = SYSTEM FREE

FS

(X)

(H)

Capacity (HP): 0.4,0.6,0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 5.0, 6.0, 8.0, 10.0, 16.0, 20.0

R =R32 / R410A refrigerant
N = R410A refrigerant

H = Hotel (RPK-(0.4-1.5) only)

1/2/3 = series

(X)

P= Pair

(P)

E = Made in Europe
M = Made in Malaysia
—=Made in Japan or China

(-f) = Non-flammable insulation (RPI-(8.0-20.0)FSN3(P)E-f only)
X) | (X)
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1.4.3 Product line-up: Outdoor units

HITACHI

€ UTOPIA Prime (Simultaneous/Monosplit operation models)

R32

~ 230V 50 Hz

Unit Code
RAS-2HVRC3 60289007
RAS-2.5HVRC3 60289008
RAS-3HVRC3 60289009
R32 R410A
~ 230V 50 Hz 3N ~ 400V 50 Hz ~ 230V 50 Hz 3N ~ 400V 50 Hz
\"’4
S
o)

Unit Code Unit Code Unit Code Unit Code
RAS-4HVRC2E 7E303034 RAS-4HRC2E  7E303134 RAS-4HVNC2E 7E305055 RAS-4HNC2E 7E305155
RAS-5HVRC2E 7E303035 RAS-5HRC2E  7E303135 RAS-5HVNC2E 7E305056 RAS-5HNC2E 7E305156
RAS-6HVRC2E 7E303036 RAS-6HRC2E  7E303136 RAS-6HVNC2E 7E305057 RAS-6HNC2E 7E305157

€ UTOPIA IVX Prime (Individual operation models)
R32 R410A

~ 230V 50 Hz

3N ~ 400V 50 Hz

~ 230V 50 Hz 3N ~ 400V 50 Hz

ol
|

Unit Code Unit Code Unit Code Unit Code
RAS-4HVRP2E 7E303234  RAS-4HRP2E  7E303334 RAS-4HVNP2E 7E305255 RAS-4HNP2E  7E305355
RAS-5HVRP2E  7E303235 RAS-5HRP2E  7E303335 RAS-5HVNP2E 7E305256 RAS-5HNP2E  7E305356
RAS-6HVRP2E 7E303236  RAS-6HRP2E  7E303336 RAS-6HVNP2E 7E305257 RAS-6HNP2E  7E305357
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1.4.4 Outdoor unit accessory code list

HITACHI

Name Outdoor unit reference Description Code Figure
DBS-12L RAS-(2-3)HVRC3 Drain discharge connection 60291491 -
{ e )
DBS-26 RAS-(4-6)H(V)(R/N)(C/P)2E Drain discharge connection 60299192 Q
—
AG-264 RAS-(2-3)HVRC3 Air flow guide 60292374 I‘
AG-335A RAS-(4-6)H(V)(R/N)(C/P)2E Air flow guide 60291431
. —
WSP-SP10A RAS-(2-3)HVRC3 Wind guard 60292375 E
WSP-335A RAS-(4-6)H(V)(R/N)(C/P)2E Wind guard 60291432

ooooonn
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Snow protection hood

Name OU Reference Description Code Figure
Zinc plate

ASG-SP10FTB (Half) 60292336
RAS-(2-3)HVRC3 —_—

ASG-SP11FTB (Full) 60292339
Air outlet -

ASG-NP335F1 (Half) 60291771
RAS-(4-6)H(V)(R/N)(C/P)2E —_—

ASG-SP11FB (Full) 60291782

ASG-SP10BTB RAS-(2-3)HVRC3 60292337
Air inlet of rear side —_—

ASG-SP10BE RAS-(4-6)H(V)(R/N)(C/P)2E 60291938

ASG-SP10LTB RAS-(2-3)HVRC3 60292338
Air inlet of left side —_—

ASG-SP10LE RAS-(4-6)H(V)(R/N)(C/P)2E 60291939

Stainless plate

ASG-NP335FS4 (Half) 60291940
RAS-(4-6)H(V)(R/N)(C/P)2E Air outlet —_—

ASG-SP2 (Full) 60291947

ASG-SP10BES2 RAS-(4-6)H(V)(R/N)(C/P)2E Air inlet of rear side 60291943

ASG-SP10LES2 RAS-(4-6)H(V)(R/N)(C/P)2E Air inlet of left side 60291944

@ NOTE

Hitachi has a range of accessories and remote control systems that can be used with the
UTOPIA Prime and UTOPIA IVX Prime series outdoor units. Please, refer to the related technical
documentation.
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1.4.5 Product line-up: indoor units

€ RCl and RCIM indoor units

HITACHI

RCI (R32/ R410A )

RCIM ( R32 / R410A )

e,

7

o

w

=

4-way cassette

4-way cassette (compact)

Unit Code Unit Code

RCIM-0.4FSRE (*1) 7E414148

RCIM-0.6FSRE (*1) 7E414137

RCIM-0.8FSRE 7E414100

RCI-1.0FSR1 7C405314 RCIM-1.0FSRE 7E414101

RCI-1.5FSR1 7C405315 RCIM-1.5FSRE 7E414102

RCI-2.0FSR1 7C405316 RCIM-2.0FSRE 7E414103

RCI-2.5FSR1 7C405317 RCIM-2.5FSRE 7E414104
RCI-3.0FSR1 7C405318
RCI-4.0FSR1 7C405320
RCI-5.0FSR1 7C405321
RCI-6.0FSR1 7C405322

Panel Panel
(withoupt %Zosh{\i)izsensor) 70532000 (withoi?:wii:\cln/;\\'\:ensor) 70533000
P-AP160KA3 (standard P-AP56NAMS
panel without motion 60297337 (motion sensor 70533100
sensor, black) embedded)

i A::S?;\I(ﬁchnwgt:n?o?on 60297328 (receiit?rpljfgr?l';/lelf:ided) 70533500
conic panel white 60297331
(ico:ifzigg:f?)llaack) 60297339

P-GP160NAPU

(iconic panel, with 60297334

elevating grille)

The RCI and RCIM models must be used in combination with the indicated panels.

(*1): Follow the detailed information about the combinability and restrictions for 0.4 HP and 0.6 HP Indoor Units, which
can only be used in combination with current SET FREE Mini (RAS-(4-6)FSNME, RAS-(8-12)FSXNME), SET FREE Sigma

(RAS-FSXN(S/P)E) and air365 Max (Pro) (RAS-FSXN(S/P)2E).
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€ RCD and RPC indoor units

HITACHI

RCD ( R32 / R410A)

RPC (R32 /R410A)

2-way cassette Ceiling type
Unit Code Unit Code Unit Code
RCD-0.8FSR (*) 60279168
RCD-1.0FSR (*) 60279169
RCD-1.5FSR (*) 60279170 RPC-1.5FSR 60279267
RCD-2.0FSR (*) 60279171 RPC-2.0FSR 60279268
RCD-2.5FSR (*) 60279172 RPC-2.5FSR 60279269
RCD-3.0FSR (*) 60279173 RPC-3.0FSR 60279270
RCD-4.0FSR (*) 60279174 RPC-4.0FSR 60279271
RCD-5.0FSR (*) 60279175 RPC-5.0FSR 60279272
RCD-6.0FSR (*) 60279176 RPC-6.0FSR 60279273

Panel

Panel

P-APSODNA 60297319

P-AP160DNA 60297320

The RCD models must be used in combination with the indicated panels.

(*): 1 indoor unit combinations with UTOPIA Prime / UTOPIA IVX Prime and UTOPIA IVX Standard / Premium series not

allowed.
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€ RPIl indoor units

RPIL (R32 / R410A) RPI(R32/R410A) RPIH ( R32 / R410A)

Ducted indoor units

Unit Code Unit Code Unit Code
RPIL-0.4FSR1E(*1) 7E426062

RPIL-0.6FSR1E (*1) 7E426050

RPIL-0.8FSR1E 7E426000

RPIL-1.0FSR1E 7E426001

RPIL-1.5FSR1E 7E426063 RPI-1.5FSR1E 7E426064
RPI-2.0FSR1E 7E426003
RPI-2.5FSR1E 7E426004
RPI-3.0FSR1E 7E426005
RPI-4.0FSR1E 7E426034 RPIH-4.0FSR1E 7E426045
RPI-5.0FSR1E 7E426035 RPIH-5.0FSR1E 7E426046
RPI-6.0FSR1E 7E426036 RPIH-6.0FSR1E 7E426047

(*1): Follow the detailed information about the combinability and restrictions for 0.4 HP and 0.6 HP Indoor Units, which
can only be used in combination with current SET FREE Mini (RAS-(4-6)FSNME, RAS-(8-12)FSXNME), SET FREE Sigma
(RAS-FSXN(S/P)E) and air365 Max (Pro) (RAS-FSXN(S/P)2E).

SMGBO0151 rev.0 - 02/2024 11

GENERAL INFORMATION @ PRODUCT GUIDE



€ RPK, RPF and RPFIl indoor units

HITACHI

RPK (R32/R410A)

RPF ( R410A)

RPFI (R410A)

—a] 5\,
Wall type Floor type Floor concealed type
Unit Code Unit Code Unit Code
RPK-0.4FSRM (*1) 60279204
RPK-0.4FSRHM (*1) 60279221
RPK-0.6FSRM (*1) 60279205
RPK-0.6FSRHM (*1) 60279222
RPK-0.8FSRM 60279206
RPK-0.8FSRHM 60279223
RPK-1.0FSRM 60279207
RPK-1.0FSRHM 60279224 RPF-1.0FSN2E 7E450001 RPFI-1.0FSN2E 7E460001
RPK-1.5FSRM 60279208
RPK-1.5FSRHM 60279225 RPF-1.5FSN2E 7E450002 RPFI-1.5FSN2E 7E460002
RPK-2.0FSRM 60279209 RPF-2.0FSN2E (*2) 7E450003 RPFI-2.0FSN2E (*2) 7E460003
RPK-2.5FSRM 60279210 RPF-2.5FSN2E (*2) 7E450004 RPFI-2.5FSN2E (*2) 7E460004
RPK-3.0FSRM 60279211
RPK-4.0FSRM 60279212

Expansion valve kit (*3)

EV-1.5N1 (*3)

60291791

(*1): Follow the detailed information about the combinability and restrictions for 0.4 HP and 0.6 HP Indoor Units, which
can only be used in combination with current SET FREE Mini (RAS-(4-6)FSNME, RAS-(8-12)FSXNME), SET FREE Sigma
(RAS-FSXN(S/P)E) and air365 Max (Pro) (RAS-FSXN(S/P)2E).

(*2) 1 indoor unit combinations with UTOPIA Prime / UTOPIA IVX Prime and UTOPIA IVX Standard / Premium series not

allowed.

(*3) For RPK-(0.4-1.5)FSRHM models only.
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1.4.6 Product line-up: KPI energy recovery unit

KPI

Energy recovery Active (Energy Recovery+ R410A DX section)
Unit Code Unit Code
KPI-252E4E 70603000
KPI-502E4E 70603001 KPI-502X4E 70603201
KPI-802E4E 70603002 KP1-802X4E 70603202
KPI-1002E4E 70603003 KPI-1002X4E 70603203
KPI-1502E4E 70603004
KPI-2002E4E 70603005

1.4.7 Product line-up: DX-Interface

DX-Interface (R410A)

Unit Code
EXV-2.0E2 7E611000
[ EXV-2.5E2 7E611001
q

. EXV-3.0E2 7E611002
Control box EXV-4.0E2 7E611003

===n
EXV-5.0E2 7E611004
EXV-6.0E2 7E611005

Expansion valve box

g EXV-8.0E2 7E611006
EXV-10.0E2 7E611007
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1.4.8 Multi-Kits

Name Description Code Figure

E-102SN4 70524201
E-162SN4 70524202
E-242SN3 70524104
E-302SN3 70524105
MW-NP2682A3 60292295
E-52XN3 Line Branch 70525100
E-102XN3 70525101
E-162XN3 70525102
E-202XN3 70525103
E-242XN3 70525104
E-322XN3 70525106
MH-84AN1 70522009

MH-108AN Header Branch 70522008 ‘ *W
MH-108XN 70523108

1.4.9 Individual remote controls

Name Description Code Figure
265
PC-ARFG-E Wired remote control 70510005 22.LEE
[0} GRS 3
PC-ARH1E Simplified remote control 70510004 TR
[‘
PC-AWR Wireless remote control 60291969 o

GG
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1.4.10 Centralised remote controls

HITACHI

Name Description Code Figure
|
\
PSC-A64GT Touch screen central station 60291730 “
PSC-A32MN Touch screen central station mini 60291966
PSC-A64S Centralised remote control 60291479
PSC-A16RS Centralised ON/OFF control 60291484
1.4.11 Building air conditioning controls
Name Description Code Figure
Centralised control with a touch interface
CSNET Manager of 10 inches which runs CSNET Manager 2 7E512203
2T10 . .
software to control the indoor units.
Centralised control with a touch interface
CSNET Manager of 15 inches which runs CSNET Manager 2 7E512206
2T15 . .
software to control the indoor units.
Centralised control interface screen-less
CSNETZI\gIEmager which runs CSNET Manager 2 software to 7E512204 ~
control the indoor units.
CSNET Lite Centralised coqtrol whlch ru.ns CSNET-the soft.ware 7E512205
to control the indoor units in a small installations.
H-LINK gateway used by CSNET Manager &
HC-A64NET Screens to communicate with indoor units 7E512200 =

(Max. 64 indoor units)

SMGBO0151 rev.0 - 02/2024
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1.4.12 Gateways for building management systems (BMS)

Name Description Code Figure

Integration with installation with intelligent control
HC-A16MB (Building Management System) Gateway Interface 7E513210
to MODBUS systems (Max. 16 indoor units).

Integration with installation with intelligent control %
HC-A64MB (Building Management System) Gateway Interface 7E513205
to MODBUS systems (Max. 64 indoor units).

Integration with installations with intelligent control
HI-AC-KNX-16 (BMS) through CSNET Manager 2 and CSNET Lite. 70513303
Gateway Interface to KNX systems.

Integration with installations with intelligent control
HI-AC-KNX-64 (BMS) through CSNET Manager 2 and CSNET Lite. 70513304
Gateway Interface to KNX systems.

HI-AC-BAC-16 BACnet gateway connectable to HC-A16MB 70513100

HI-AC-BAC-64 BACnet gateway connectable to HC-A64MB 70513101 '_..:J

1.4.13 Control support devices

Name Description Code Figure
e
PSC-ALT Programmable timer 60291482 @ - oo
—
PSC-6RAD H-LINK RAC Adapter 60063017 g/& ¥
>4

GENERAL INFORMATION @ PRODUCT GUIDE

PSC-5HR H-LINK Relay 60291105
PSC-5HR1 H-LINK Relay 60063224
PC-AMTB Connection board for multitenant buildings 7E519200
THM-R2AE Remote temperature sensor (THM4) 7E299907

SMGBO0151 rev.0 - 02/2024 16



1.4.14 Control accessories

HITACHI

Name

Description

Code Figure

Wall support 2

Wall mounted support
(for both CSNET Manager 2 T10 / T15)

Stand mounted support

Stand support (for both CSNET Manager 2 T10 / T15) 7E512301
Din rail Standard din rail for CSNET Lite 7E512303
PCC-1A Optional function connector 70590901

PRC-10E1 2P-Extension cord (10 metres) 7E790211
PRC-15E1 2P-Extension cord (15 metres) 7E790212
PRC-20E1 2P-Extension cord (20 metres) 7E790213
PRC-30E1 2P-Extension cord (30 metres) 7E790214

Net Configuration Kit

Net configuration kit for HC-A(8/64)MB and
HC-A64NET

7€512306 Q O@K
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Units installation

HITACHI

2.1 Optional parts and installation for RAS-(2-3)HVRC3........cccvviiiiiiiiiiieecci 19
2.1.1 Air flow gUIde AG-264 .....ooooiiiieeeeeeeeee e 19
2.1.2 Wind guard WSP-SPLOA .....ccooiiiii ettt 21
2.1.3 Snow protection hoOd........cooiiiiiiiiceee e 22

2.1.3.1 Airdischarge hood .........ooeveiiiiiiiiiiiiii e 22
2.1.3.2 Rear suction hood .......ccouiiiiiiiiiiiiiic 24
2.1.3.3 Left suction hood........cooiiiiiiiiie e 25
2.1.3.4 Assembly of snow protection hood ...........ccceviiiiiiiiiinennne, 26

2.2 Optional parts and installation RAS-(4-6)H(V)(R/N)(C/P)2E ....cceevveveeieennn 27
2.2.1 Air flow guide AG-335A ... e 27
2.2.2 Wind guard WSP-335A ... e 29
2.2.3 Snow protection hoOd........cooiiiiiiiiieceeeeeeeee e 30

2.2.3.1 Airdischarge hood .........oooveiiiiiiiiiiiiii e 30
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2.1 Optional parts and installation for RAS-(2-3)HVRC3

@ Air flow guide, wind guard and snow protection hood

Optional parts Model
Air flow guide AG-264
Wind guard WSP-SP10A

ASG-SP10FTB (Half)

Air outlet
Snow ASG-SP11FTB (Full)
protection Zinc Plate
hood Air inlet of rear side ASG-SP10BTB 1 Air flow guide
2 Wind Guard
Air inlet of side face ASG-SP10LTB 3 Snow protection hood
2.1.1 Air flow guide AG-264
& Specifications
Air discharge direction Upward (downward) left and right
Material Weather proof polypropylene resin A=A
547 92 18
Color Gray (Munsell code: 1.0Y8.5/0.5) 500 68 (
30|
Weight 1.7 kg A

Fixing screw 4 x [M5 (SUS) x 12] + 4 x [M5 (SUS) x 30]
Accessories  Self-screw Self-screw 2x [M4 x 13]
Installation manual

547
500

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION FOR RAS-(2-3)HVRC3

“Wind Guard” or “Snow protection
hood” is not available to install with air E A
flow guide. (“Guard net” is available to

be installed together.)

Installation restriction
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@ Installation

1 Open the holes for the attachment of the airflow guide with a M4x13 self-tapping screw at the
designated locations.

2 Attach the air flow guide to the air discharge grille with the supplied M5x12 SUS screws for
fixing the airflow guide.
3 Do not remove the air discharge grille for air flow guide installation.

A CAUTION

If the air guide is installed without discharge grille it may cause injury due to rotating fan.

€@ One air flow installation

4xMS5 fixing screw

Air discharge grille (Accesories)
40 500
121 m’ Ty,
——— Air flow

=1 TNV % {

———e—e——
pd
5
=
o
S

@ Service space

* In case of right and left sides air discharge enough space for air discharge is required.

e The downward air discharge is also available. In such case install the base under the unit to
secure enough space for air discharge.

e |n case of serial units installation air discharge should be upward.

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION FOR RAS-(2-3)HVRC3

L 2R 2R ¢ Min.150 mm
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2.1.2 Wind guard WSP-SP10A

@ Specifications

HITACHI

Material Galvanized sheet metal + baked painting
Color UTOPIA Beige (Munsell code: 2.5Y8/2)
Weight 4.0 kg

Unitfixing (M5 (sUS) x 30]

screw

Accessories Wind guard

T 10 x [M5 (SUS) x 12]

Installation manual

“Guard net”, “Air flow guide” or “Snow
Installation restriction protection hood” is not available to
install with Wind guard

d L
{ }
568
500
= €

4-6x10 Long Hole
5 (Both Sides) - M5 Screw (attachement)

202

178

AN

@ Installation

1 Attach the wind guard to the air discharge grille with four (4) screws (supplied).

2 The fixing holes are located at 4 positions on the grille (screw tightening torque

2.4Nm~ 3.1 Nm)

3 Do not remove the air discharge grille for wind guard guide installation.

A CAUTION

If the wind guard is installed without discharge grille it may cause injury due to rotating fan.

€ One wind guard cover installation

Air discharge grille
202 Wind guard

4 x M5 fixing screw
(Accessories)

SMGBO0151 rev.0 - 02/2024
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@ Service space (In case of upward air discharge)

e |n case of right and left sides air discharge enough space for air discharge is required.

e The downward air discharge is also available. In such case install the base under the unit to
secure enough space for air discharge.

e |n case of serial units installation air discharge should be upward.

L 2 2 Min.150 mm

2.1.3 Snow protection hood

2.1.3.1 Air discharge hood

ASG-SP10FTB (Half) (1)

Product name ASG-SP11FTB (Full) (2)

Material Bonderized steel sheet
Color Gray (1.0Y8.5/0.5)
e
Assembling Assembly on site
Components

Hood For air discharge part x1

(1) 7 x [M5x12]

Fixing screw (2) 16 x [M5x12]

Hood fixing screw (SUS) 5 x [M5x16]

Self-screw 2 x [M4x13]
Installation restriction Installation with “Air flow guide” or “Wind guard” is not available.
Safety wire rope ASG-SW?20A (for overturning prevention (optional parts))

SMGBO0151 rev.0 - 02/2024 22

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION FOR RAS-(2-3)HVRC3



HITACHI

ASG-SP10FTB (Half) (1)
ASG-SP11FTB (Full) (2)

(1) Half type
480 2 x @8
7
(455) @ 240

A

Product name

@] D 3 B
(500) 4 x A7
(2) Full type
482 @)-2x28,
h(@)ﬂ
b LD
. | 52®
9 o b
} (500) \ 4x07(7)

No. Name of parts Quantity (Half type) Quantity (Full type)
1 Right plate 1 1
2 Left plate 1 1
3 Front plate 1 -
4 Fixing support Hole 4 4
5 Front plate (Upside) - 1
6 Front plate (Downside) - 1
7 Hole (safety wire rope) 2 2
8 Assembling screw 6 15
9 Fixing plate - 1
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2.1.3.2 Rear suction hood

Product name ASG-SP10BTB
Material Bonderized steel sheet
Color Gray (1.0Y8.5/0.5)
Weight 3.9kg
Assembling Assembly on site
Components

For rear side air intake x 1

Hood (Upper side x 1 lower side x 1)
Fixing screw 4 x [M5x12]
Hood fixing screw (SUS) 10 x [M5x12]
Self-screw 2 x (M4x13)
Installation restriction Installation with “Guard net” is not available
Safety wire rope ASG-SW20A (for overturning prevention (optional parts))
C)@B
718 229
(698)
ol [ - )
©
N
Al —_
A [e0}
! (e}
] « > NS
o
* N
r M
i U]
195
(5)@7x12
No. Name of parts Quantity
1 Right side plate 1
2 Left side plate 1
3 Upper front panel (Upside) 1
4 Upper front panel (Downside) 1
5 Fixing screw (Accessories) 1
6 Hole for safety wire rope to prevent overturning 10
7 Surface plate (Middle) 1
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2.1.3.3 Left suction hood
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Product name

ASG-SP10LTB

Material Bonderized steel sheet
Color Gray (1.0Y8.5/0.5)
Weight 2.5kg
Assembling Assembly on site
Components
Hood For left side air intake x 1
Fixing screw 6 [M5x12]
Hood fixing screw (SUS) 6 x [M5x12]
Self-screw 2 (M4x13)

Installation restriction

Installation with “Guard net” is not available

Safety wire rope

ASG-SW?20A (for overturning prevention (optional parts))

240 312
160 =)
5) | 2% El
i~ /C:)
) g
«Q ©
N / : * -~
253
§> (1)
S
Nl
\j
No. Name of parts Quantity
1 Right plate 1
2 Left plate 1
3 Upper front panel (Upside) 1
4 Upper front panel (Downside) 1
5 Fixing screw (accessory) 1

SMGBO0151 rev.0 - 02/2024

25

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION FOR RAS-(2-3)HVRC3



HITACHI

2.1.3.4 Assembly of snow protection hood

A B C

200 798/ !
70 455 “/
C il

200 298
160 |227. 95

N
42
126

698

532
421

43

7 (379)

47

200, 298 __237 200 798

160 / 70| _ 455
F ~

IN
42
126

496
534
421
|

[ip)
m\ 3 43

A. Rear side
B. Left side
C. Front side

1. Fixing screw

2. Airinlet hood

3. Wire rope (optional for over turning protection)
4, Air discharge hood

5. Outdoor unit

6. Left suction hood

7. Air discharge grille

@ NOTE

* a > Maximum snowfall height

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION FOR RAS-(2-3)HVRC3

e Base structure supplied in the field
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2.2 Optional parts and installation RAS-(4-6)H(V)(R/N)(C/P)2E

@ Air flow guide wind guard and snow protection hood

Optional parts Model
Air flow guide AG-335A
Wind guard WSP-335A
ASG-NP335F1 (Half)
Air outlet
ASG-SP11FB (Full)
Zinc plate
Air inlet of rear side ASG-SP10BE
Snow Air inlet of side face ASG-SP10LE °
protection
hood ASG-NP335FS4 (Half)
. Air outlet
Stainless ASG-SP11FBS2
plate 1 Air flow guide
(SUS304) Air inlet of rear side ASG-SP10BES2 2 Wind Guard
Air inlet of side face ASG-SP10LES2 3 Snow protection hood

Drain Heater

DH-SP280A

2.2.1 Air flow guide AG-335A

& Specifications

Air discharge direction

Upward (downward) left and right

620

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION RAS-(4-6)H(V)(R/N)(C/P)2E

Material Weather proof polypropylene resin = i
Color Natural gray = ]
Weight 1.9kg
Fixing screw 4 x [M5 (SUS) x 20] alg

Accessories ©|0

Installation manual

“Wind guard” or “Snow protection L] i
Installation restriction hood” is not available to install with air LA

flow guide.

SMGBO0151 rev.0 - 02/2024
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@ Installation

1 To attach the air flow guide, remove the 4 fixing screws at corner of resin air outlet grille.
Then, attach the air flow guide by 4 screws (accessory). (Tightening torque: 2.4 - 3.1 Nm)

2 When the air flow guide is attached, do not remove the air outlet grille.
(If it is removed, there is danger of touching fan rotating parts.)

@ NOTE

Air flow direction of both air flow guides should be the same.

&€ One air flow installation

Screw (4 x M5)
121 (Accessory)

| Air outlet grille -

L~ Air flow

t

L, Air flow guide : "

S—
= L= LJD

@ Service space (In case of upward air discharge)

e |n case of right and left sides air discharge enough space for air discharge is required.

e The downward air discharge is also available. In such case install the base under the unit to
secure enough space for air discharge.

¢ |n case of serial units installation air discharge should be upward.

¥ ¥ 3 Min.200 mm

SMGBO0151 rev.0 - 02/2024
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2.2.2 Wind guard WSP-335A

@ Specifications

Material Galvanized sheet metal + baked painting —+
Color Gray (1.0Y8.5/0.5) ¢©4
528 275

Weight 8 kg N 0 225
Fixing
screw

H#

Accessories 4 x [MS5 (SUS) x 12]

Installation manual

%
o0

N
4

“Guard net” “Air flow guide” or “Snow protection

Installation restriction . . . . .
hood” is not available to install with Wind guard

@ Installation

1 Remove the 4 fixing screws at corner of resin air outlet grille to attach the air flow guide.

2 Attach the air flow guide by 4 screws (accessory). (Tightening torque: 2.4 - 3.1 Nm).
3 Do not remove the air discharge grille for air flow guide installation.

A CAUTION

If the air guide is installed without discharge grille it may cause injury due to rotating fan.

€ One wind guard cover installation

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION RAS-(4-6)H(V)(R/N)(C/P)2E

275 {} Air flow
Wind | A
«— guard
=
Air flow Air flow
| )
= )
Screw (4 X M5) .
(Accessory) @ Air flow
@ Service space
e Both sides of the outdoor unit should be open.
e No obstacles should be placed in the air discharge side.
L 2R 2 ¢ Min.200 mm
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2.2.3 Snow protection hood

2.2.3.1 Air discharge hood

HITACHI

Product name

ASG-NP335F1 (Half) (1)
ASG-SP11FB (Full) (2)

ASG-NP335FS4 (Half)(1)
ASG-SP11FBS2 (Full) (2)

Material Bonderized steel sheet (ilt:;réli;;)
Color Gray (1.0Y8.5/0.5) —
03 03
Assembling Assembly on site
Components

Hood For air discharge part x1

Fixing screw (1) (2) 6x[M5x12]

Hood fixing screw (SUS) 6 x [M5x12] 8 x [M5x14]

Self-screw

Installation restriction

Installation with “Air flow guide” or “Wind guard” is not available.

Safety wire rope

ASG-SW20A (for overturning prevention (optional parts))

SMGBO0151 rev.0 - 02/2024
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Product name ASG-NP335F1 (Half) (1) ASG-NP335FS4 (Half)(1)
ASG-SP11FB (Full) (2) ASG-SP11FBS2 (Full) (2)
(1) Half type
590
(500)
~
id K E
b ~
M 5 S
/‘ z
~
<
8 3 3 S
(i © T
2 / s
4x 07 =
Ilif‘/_)“b_ 1 o 1)
e c
z
(2) Full type o
590 4x¢7 400 '<_.:
(520) 2x¢8 5 g
o 5 7 g
. . : 6 o
=
j\ y 8 2 U 55
2 / 8|8 e
<
e a i
<
.. * /‘; %
| (20 9 =
[a
@]
No. Name of parts Quantity (Half type) Quantity (Full type)
1 Rightplate 1 1 @
2 Left plate 1 1 %
=
3 Front plate 1 - -
s
4 Fixing support Hole 4 - 2
5 Front plate (Upside) - 1 2
z
6 Front plate (Downside) - 1 -
7 Hole (safety wire rope) 1 1
8 Assembling screw 1 1
9 Fixing plate - 1
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2.2.3.2 Rear suction hood

HITACHI

Product name ASG-SP10BE ASG-SP10BES2
Material Bonderized steel sheet (;t:siglisgso)
Color Gray (1.0Y8.5/0.5) —
Weight 11kg 11 kg
Assembling Assembly on site
Components

Hood For rear side air intake x 1
(Upper side x 1 lower side x 1)
Fixing screw 9 x [M5x12]

Hood fixing screw (SUS) 14 x [M5x12]

16 x [M5x14]

Self-screw

Installation restriction

Installation with “Guard net” is not available

Safety wire rope

ASG-SW20A (for overturning prevention (optional parts))

783

(763)

2x

271
3
250

)
)
' «©
0 . =) g
S
4 -

No. Name of parts Quantity
1 Right side plate 1
2 Left side plate 1
3 Upper front panel (upside) 1
4 Upper front panel (downside) 1
5 Fixing screw (accessories) 1
6 Hole for safety wire rope to prevent overturning 10
7 Surface plate (middle) 1
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2.2.3.3 Left suction hood
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Product name ASG-SP10LE ASG-SP10LES2
Material Bonderized steel sheet (;?Sizlisgso)
Color Gray (1.0Y8.5/0.5) —
Weight 6.5 kg 6.5 kg
Assembling Assembly on site
Components

Hood For left side air intake x 1
Fixing screw 10 x [M5x12]

Hood fixing screw (SUS)

12 x [M5x12] 14 x [M5x14]

Self-screw

Installation manual

Installation restriction

Installation with “Guard net” is not available

Safety wire rope

ASG-SW20A (for overturning prevention (optional parts))

5 320 221
A s >m/
S
6 8
+ ol B
I
A8
7 < .
“y Enlarged view of A
CIN (fixing hole)
\ f15
No. Name of parts Quantity
1 Right plate 1
2 Left plate 1
3 Front plate (upper) 1
4 Front plate (lower) 1
5 Assembling screw (accesory) 1
6 Fixing screw (accesory) 1
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33

UNITS INSTALLATION @ OPTIONAL PARTS AND INSTALLATION RAS-(4-6)H(V)(R/N)(C/P)2E



HITACHI

2.2.3.4 Assembly of snow protection hood

A B C
250 . (370) . 245 200 (950)
1 224 219
; 1
‘//’ ‘\\\\E —
e 6

2 i
i

0
1140
\/
980
780 @

A. Rear side
B. Left side
C. Front side

1. Fixing screw

2. Rear suction hood

3. Wire rope (optional for over turning protection)
4. Air discharge grille

5. Left suction hood

6. Air discharge hood

7. Outdoor unit

@ NOTE

e g > Maximum snowfall height.

e The holes locations marked with a mark shall be made by using self screw (M4X13) and later
shall be used SUS Screw for fixing protection hood.

SMGBO0151 rev.0 - 02/2024
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Piping work and refrigerant charge
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3.1 General notes before performing pipe work
3.1.1 Piping materials

1 In order to avoid supply problems in terms of local regulations and quality, prepare locally-
supplied copper pipes.

@ NOTE

In case of using copper pipes for piping sections bigger than @19.05 mm (3/4 inches), flaring work
cannot be performed. If necessary, use a joint adapter.

2 Select the piping size with the correct thickness and correct material able to withstand sufficient
pressure.
3 Select clean copper pipes. Make sure there is no dust and moisture inside. Blow the inside of

the pipes through with oxygen-free nitrogen to remove any dust and foreign materials before
connecting pipes.

4 After connecting the refrigerant piping, seal the open space between the knockout hole and
refrigerant pipes by using insulation material as shown below:

A. Insulator material.
B. Field-supplied refrigeration pipe.

A CAUTION
e Do not use saws, grindstones or other tools which cause copper powder.

e When cutting pipes, secure the part for brazing in accordance with both national and local
regulations.

e Use security glasses and gloves for cutting or welding works.
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€ Piping Connection

Fix the connecting pipe as shown in the following figure using the insulation attached to the Indoor

Unit.
A B C
) _ r_ D
| i /
\ 2 ) 4] f !
Y i
H G F E
A. Use the flare nut of the indoor unit.
B. Insulate this part with the attached insulation.
C. Fix this part with the attached cord band or with tape.
D. Field-supplied refrigerant piping.
E. Field-supplied insulation.
F. Brazing.
G. Make flares after attaching flare nut to the connecting pipe in the multikit package.
H. Insulation attached to indoor unit.
l

Indoor unit.

C NOTE

A system with no moisture or oil contamination will give maximum performance and lifecycle
compared to a poorly prepared system. Take particular care to ensure that all copper piping is
clean and dry internally.

To ensure this, blow oxygen-free nitrogen through the pipes.

A CAUTION

Cap the end of the pipe when pipe is to be inserted through a wall hole.
Do not put pipes on the ground directly without a cap or vinyl tape at the end of the pipe.

Ok ) S X

If piping installation is not completed until next day or over a longer period of time, braze off the
ends of the piping and charge with oxygen free nitrogen through a Schrader valve type access
fitting to prevent moisture and particle contamination.

Do not use insulation material that contains NH3, as it can damage copper pipe material and
become a source of future leakage.

Insulate the unions and flare-nuts at the piping connection part completely.
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e Completely insulate both refrigerant gas and liquid piping between the indoor unit and the
outdoor unit to avoid a decrease of performance; if not, dew will occur on the piping surface.

® Refrigerant circuit and water circuit must be performed and inspected by a licensed technician
and must comply with all relevant European and national requlations.

@ Insulation

Attach the pipe insulation to each branch using vinyl tape. Attach also insulation to field supplied
pipes in order to prevent the capacity decrease according to the ambient air conditions and dewing
on the low pressure pipe surface.

1. Cap.
2. Field supplied insulation.
3. Do not make a gap.

@ NOTE

When polyethylene foam is applied, it is recommended the usage of a wall thickness of 10 mm for
the liquid piping and 15 mm to 20 m for the gas piping.
A CAUTION

e Perform the insulation work after the pipe surface temperature decreases to the room
temperature, if not the insulation material may melt.

e [fthe ends of the piping system are open after ending the piping work, attach caps or vinyl bags
securely to the ends of the piping, avoiding moisture and dust entering.

PIPING WORK AND REFRIGERANT CHARGE @ GENERAL NOTES BEFORE PERFORMING PIPE WORK
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3.1.2 Three principles on refrigerant piping work

HITACHI

In order to avoid oxidation, pay much careful attention to basic piping work control to avoid
infiltration of moisture or dust during the refrigerant piping work.

Three principles

Cause of failure

Presumable failure

Preventive action

Pipe protection

Icing inside tube at expansion 1. Pinching
valve 2. Taping
Water infiltration due to (Water choking) N%
insufficient protection at + Flushing
1. Dry : . .
pipe ends Generation of hydration and N
Keep good Dewing inside of pipes oxidation of oil Vacuum Drying
dryness Insufficient vacuum d 1 gram of water turns into gas
pumping time Clogged strainer, etc., (approx. 1000 Irs) at 1 Torn
insulation failure and Therefore, it takes long time
compressor failure to vacuum-pump by a small
vacuum pump
Infiltration of dust or other Clogging of expansion valve, . .
through the pipe ends. ci\g}:)iléry tutE)e and filter Pipe Protection
2. Clean Oxidation film during 1. Mounting Caps

- Oxidation of oil

No dust inside brazing without blowing - Compressor failure 32.;?]5;‘??
of pipes nitrogen. NE ) 0 g
Insufficient flushing by Insufficient cooling or heating Flushing
nitrogen after brazing compressor failure
) Careful Basic Brazing Work
. ) Refrigerant shortage N
Brazing failure
) . -> Performance decrease Basic Flaring Work
3. No leakage Failed flaring work and Oxidati f o ¢
insufficient torque of ~ Oxidation of oi Basic I c e Work
No leakage squeezing flare - Overheating of compressor asic Flange Connecting Wor
shall exist Insufficient t ‘ N N
nsufficient torque o . . . Air Tight Test
squeezing flanges Insufficient cooling or heating 1

compressor failure

Holding of Vacuum

SMGBO0151 rev.0 - 02/2024
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3.1.3 Suspension of refrigerant piping

Suspend the refrigerant piping at certain points and prevent the refrigerant piping from touching
weak parts of the building such as walls, ceiling, etc. (If touched, abnormal noises may occur due
to the vibration of the piping. Pay special attention in case of short piping length).

1-16m

B H H

.

In order to fix the piping to wall or ceilings use suspension and clamping systems as shown in the
following figure.

A. Fire-proof section treatment.
B. Indoor unit.

3.1.4 Brazing work

The most important work in the refrigerant piping installation work is the brazing of the pipes. If it
accidentally occurs a leakage due to a careless brazing process, it will cause clogged capillary pipes
or serious compressor failure.

In order to guarantee a proper brazing neck between different pipes surfaces, accurate pipe
dimensions after the expansion process (see the table below):

It is important to control the clearance of the pipe fitting portion as shown below. In the case that
a cooper tube expansion jig is used, following dimensions should be secured.

PIPING WORK AND REFRIGERANT CHARGE @ GENERAL NOTES BEFORE PERFORMING PIPE WORK
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J
] -
| 5
Copper pipe size @d1 Gap a Copper pipe size @d1 Gap a
+0.08 +0.1 0.33 +0.09 +0.1 0.39
@635 — @65 6 ©22.22 ——— ($22.42 10
-0.08 0 0.07 -0.09 0 0.11
+0.08 +0.1 0.35 +0.12 +0.1 0.42
@9.52 ——— @9.7 8 @254 ——— (@25.6 12
-0.08 0 0.09 -0.12 0 0.08
+0.08 +0.1 0.38 +0.12 +0.1 0.42
@127 —— @129 8 $28.58 ——— (28.78 12
-0.08 0 0.19 -0.12 0 0.08
+0.09 +0.1 0.41 +0.12 +0.1 0.47
©15.88 — @16.1 8 ®31.75 ——— ©32.0 12
-0.09 0 0.13 -0.12 0 0.13
+0.09 +0.1 0.44 +0.12 +0.1 0.52
©19.05 — (19.3 10 ®38.1 ——— (@383 14
-0.09 0 0.16 -0.12 0 0.18

A basic brazing method is shown below.

[ 1 J— f—

" (3

. Pre-heat the outer tube for better flowing of the filler metal.
. Heat inner side tube evenly.

. Rubber plug.

. Packless valve.

. High pressure hose.

. 0.03 to 0.05 MPa (0.3 to 0.5 kg/cm? G).

. Reducer valve: open this valve only when the gas is needed.
. Nitrogen gas flow 0.05 m3/h or smaller.

coO~NOOUTI A WNER
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A CAUTION

e Use nitrogen gas for blowing during pipe brazing. If oxygen, acetylene or fluorocarbon gas is
used, it will cause an explosion or poisonous gas.

e During the brazing work, a lot of oxidation film will be generated inside of the pipes if no
oxygen-free nitrogen gas is blown through the pipes. This film will be flecked off after operation
and will circulate in the refrigeration cycle, resulting in clogged expansion valves, etc. This could
origin problems in the compressor.

e Use a reducer valve when nitrogen gas blowing is performed during brazing. The gas pressure
should be maintained within 0.03 to 0.05 MPa. If an excessively high pressure is applied to a
pipe, it could origin an explosion.

3.2 Piping connection for outdoor unit

3.2.1 RAS-(2-3)HVRC3

1 Take the piping cover away from the unit. Then fetch the pipes through the rear side and route
piping according to the installation place as shown in the figure. Make holes by cutting along the
guideline at the rear of the cover or punching with a driver. Remove the burr with a cutter, and
place a insulation (field supplied) to protect cables and pipes.

Pipe cover
o)
Rear side L7 .
piping Y Stop valve Cpnnectlng
piping
s
¢ /

Direction to remove pipe cover
2 Attach the pipe cover in order to prevent rainwater from entering inside the cabinet.
3 Use a pipe bender for pipe bending work when connecting pipes.
4 Check to ensure that the stop valves are completely closed before connecting pipes.
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5 Connect the field supplied refrigerant pipes to the indoor unit and outdoor unit. Apply the oil
thinly at the seat flare nut and pipe before tightening.

The required tightening torque is as follows:

Pipe Size Tightening torque (Nm)
@ 6.35 mm (1/4) 20
?9.52 mm (3/8) 40
@ 12.70 mm (1/2) 60
@ 15.88 mm (5/8) 80
@ 19.05 mm (3/4) 100

Use two spanners here
for pipe connection

® \ Do not work with

A two spanners here.
) Refrigerant

\27 leakage shall occur

6 After connecting the refrigerant piping, seal the open space between knockout hole and
refrigerant pipes by using insulation material.

No. Description

@ Insulation material
Unit Side @ Insulation material

® Field supplied

@ Insulation material

7 Operation of stop valve should be performed according to the “3.2.3 Outdoor unit stop valve”
explanation.
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3.2.2 RAS-(4-6)H(V)(R/N)(C/P)2E

1 The pipes can be connected from 4 directions. Make holes in the piping cover or cabinet for
taking out pipes.

Description

Rear side piping work

Pipe Cover

Right side piping work

(knockout hole)

)

C
I
[ —
/ -ozozz
e
ST S .
NN
/4
4%

"y

Front side piping work

Piping work

No
@
@
®
@ Bottom side piping work
®
®
@

Stop Valve

Removing direction for
service cover

2 Take the piping cover away from the unit and make holes by cutting along the guideline at the
rear of the cover or punching with a driver.

3 Remove the burr with a cutter and place a insulation (field supplied) to protect cables and pipes.

Front side of
piping cover

Guide Line (Slits)
A CAUTION

Notes to open/close the service cover:
e Remove the screws following the instructions to the above figure.

e Slowly press down the cover.

@ NOTE

Hold the cover with a hand to remove screws as the cover may fall down.

Service cover

Clasp (3 places)
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@ For the front and side piping

Select the correct knockout size depending on whether it is for power wiring or transition wiring

Front piping hole

Rigth side
piping hole

To use racking or conduit tubes, check the size and remove part following the slit.

@ NOTE

Place insulation (field supplied) to protect cables and pipes from being damaged by plate edges.
@ For the downward piping

After removing the bottom of the piping cover, perform piping and wiring works.

Gas piping

Liquid piping
Knockout hole

Bottom base

@ NOTE

Cables shall not contact directly to the pipes.
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@ For the rear side piping

After removing the rear-side piping cover, punch out the “A” holes along the guide line.

Rear Cover

@ NOTE

Remove the rear pipe cover under the rear cover and remove part following the slit.

4 Mount the piping cover in order to avoid water entering into the unit. Seal the holes where
pipes and wires are inserted, by using insulation (field-supplied).

5 If the field-supplied piping is connected with stop valves directly, it is recommended to use a
tube bender.

6 Check to ensure that the stop valves are completely closed before connecting pipes.

7 Connect the field supplied refrigerant pipes to the indoor unit and outdoor unit. Apply the oil
thinly at the seat flare nut and pipe before tightening.

The required tightening torque is as follows:

Pipe Size Tightening torque (Nm)
@ 6.35mm (1/4) 20
©®9.52 mm (3/8) 40
@ 12.70 mm (1/2) 60
@ 15.88 mm (5/8) 80
@ 19.05 mm (3/4) 100

8 After connecting the refrigerant piping, seal the open space between knockout hole and
refrigerant pipes by using insulation material.

No. Description

@ Insulation material

Unit Side @ Insulation material

®  Field supplied

@ Insulation material

9 Operation of stop valve should be performed according to the “3.2.3 Outdoor unit stop valve”
explanation.
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3.2.3 Outdoor unit stop valve

1 Remove the stop valve cap before performing the air tight test after connecting the flare nut.
Tighten the spindle valve in clockwise according to the following table “Tightening torque of
stop valves.”

2 Tighten the flare nut according the specified torque. If the tightening torque is excessive, it may
cause refrigerant leakage from the spindle part.

3 Perform the air tight test after the tightening work. It is more effective to perform this work
after fix the flare nuts for the piping connection to the stop valves.

4 Use the charging hose for the check joint connection. When removing the charging hose from
the check joint, a sound may be heard by a small quantity of refrigerant leak. However it is not
abnormality. Do not apply excessive force to the end of opening the spindle. (Tightening torque:
< 5.0 Nm).

Spindle Type

@  spindle valve

@  Flare nut

® cap

@ Check joint for service port

Tightening torque (Nm)

® @ ® )
Outdoor unit
Gas Liquid Gas Liquid Gas Liquid Gas Liquid
valve valve valve valve valve valve valve valve
RAS-(2-2.5)HVRC3 7-9 7-9 34-42 34-42 33-42 33-42 14-18 14-18
RAS-3HVRC3 9-11 7-9 68-82 33-42 33-42 33-42 14-18 14-18
RAS-(4-6)H(V)(R/N)(C/P)2E 9-11 7-9 68-82 33-42 50-62 33-42 14-18 14-18
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No. Description Remarks
@ Cap Tighten the cap with 37 Nm torque
© Menwrencn vy e
® Refrigerant piping Field supplied
@ Flare nut
(® Refrigerant pressure To outdoor unit
® Seat Surface Fully closed position
@ Check joint Only the charging those can be connected
(® Charge port cap Tighten the cap with 16 Nm torque
@ O-Ring Rubber
Open — Counter clockwise
@ Spindle valve

Close — Clockwise

Do not apply two
spanners at this position.
If applied, leakage will occur.

A CAUTION

Stop valve
(Spindle type)

Flare nut

Use two spanners
here for pipe
connection

Do not work
with two
spanners here.
Refrigerant
leakage shall
occur

e At the test run, fully open the spindle and ball stop valve.

e If not fully opened, the devices will be damaged.

e Do not attempt to turn service valve rod beyond its stop.

e Do not loosen the stop ring. If the stop ring is loosened, it is dangerous since the spindle will hop

out.

e An excess or a shortage of refrigerant is the main cause of trouble to the units. Charge the
correct refrigerant quantity according to the description of label at the inside of service cover.

e Check for refrigerant leakage in detail. If a large refrigerant leakage occurs, it will cause
difficulty with breathing or harmful gases would occur if a fire was being used in the room.
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3.3 Refrigerant piping range

3.3.1 Refrigerant piping length

HITACHI

The refrigerant piping between the indoor unit and the outdoor unit should be designed using the

following chart.

Keep the design point within the area of the chart, which is showing the applicable height

difference according to piping length.

Height difference (m)

When outdoor unit
is installed higher
than indoor unit

$

30 -
20 -
10

!

When outdoor unit
is installed lower
than indoor unit

0

-10 4
-20 4

Total length between outdoor unit and

each indoor unit.

L(m)

100

3.3.2 Piping system for header branch

4-6HP 2-3HP

DSw2 DSW302
ON ON
R CE R
ON ___|on
yiing| e
ON _ Jon
Fynines] —

Setting
before
shipment

1 indoor unit system (OU from 3 to 6 HP)

2 indoor units system (OU from 3 to 6 HP)

(diagrams are shown as an example)
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3.3.3 Maximum lenght of refrigerant piping

(m)

Outdoor unit 2HP 25HP 3HP 4HP 5HP 6HP
Maximum piping length Actual length (L) 50 50 50 75 75 75
between the outdoor unit
and the farthest indoor unit Eauivalent length (EL) 70 70 70 95 95 95

2 units (A+B+C) -- -- 50 85 85 85
Total piping length 3 units (A+B+C+D) -- -- -- 85 85 85

4 units (A+B+C+D+E+F+G) -- -- -- 85 85 85

2 units (B, C) - - 15 15 15 15
Maximum piping line after 4 3 it (B, C, D) -~ - - 15 15 15
first branch

4 units (B+D, B+E, C+F, C+G) -- -- - 15 15 15

Maximum height difference, outdoor / indoor (H)

{outdoor unit is|higher /lower] 30/20 30/20 30/20 30/20 30/20 30/20

Maximum height difference indoor / indoor 3 3 3 3 3 3

Maximum height difference:
branch pipe/indoor (2,3 and 4 indoor units system) 3 3 3 3 3 3
branch pipe/branch pipe (4 indoor units system)

Maximum length difference of the several branches:

(B-C) (2 and 3 unit system)
(B-D) (3 unit system)

(C-D) (3 unit system)
(C+G)-(C+F) (4 unit system)
(B+E)-(B+D) (4 unit system)
(C+G)-(B+E) (4 unit system)
(C+G)-(B+D) (4 unit system)
(C+F)-(B+E) (4 unit system)
(C+F)-(B+D) (4 unit system)

Example:

<8 <8 <8 <10 <10 <10

@ NOTE

e The liquid piping and the gas piping must be of the same piping length and run along the same
route.

e [nstall the branch piping as much as possible near the indoor units.

PIPING WORK AND REFRIGERANT CHARGE @ REFRIGERANT PIPING RANGE

e |nstall multikits at the same horizontal level.
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3.3.4 Combinations of piping size and piping length

Liquid ?6.35 $9.52 $12.70
Gas ?9.52 ?12.70 ?15.88 ?19.05 $12.70 ?15.88 $19.05 ?22.20 ?25.40 ?15.88 ©19.05
2-25-3HpP - 30m@ 30 - 300 | 50 - - - - -
4-5-6HP - - 5@ 5@ 400w 75 | 50 - - 300 3008

(1) Reducing gas pipe size will lower cooling capacity due to larger pressure loss in gas piping and narrow operation

range.

(2) Reducing liquid pipe size will narrow operation range due to indoor unit relation with expansion valve capacity.

(3) Increasing liquid pipe size will require additional refrigerant charge.
(4) When using #19.05 gas pipe (soft-annealed), please switch ON DSW2-4# in the outdoor unit PCB.

Default combination

3.3.5 Refrigerant piping size and multikit/distributor

Select the piping connection sizes according to the following procedures:

e Between outdoor unit and branch pipe: Select the same pipe connection size as the pipe size of

the outdoor unit.

e Between branch pipe and indoor unit: Select the same pipe connection size as the pipe size of

the indoor unit.

1 indoor unit system

(mm)
) Pipe size (L)
Outdoor unit HP
Gas Liquid
2/25 ©12.70 ?6.35
3-6 $15.88 $9.52
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2 indoor units system

(mm)
) Pipe size (A) )
Outdoor unit HP — Branch pipe
Gas Liquid
3-6 ?15.88 $9.52 E-102SN4
(mm)
. . Pipe size (B, C)
Indoor unit capacity —
Gas Liquid
<1.5HP $12.70 $6.35
1.8/2.0HP ?15.88 ?6.35
>2.3HP $15.88 $9.52
Connections including indoor units 8 and 10 HP are not possible
3 indoor units system
(mm)
) Pipe size (A) )
Outdoor unit HP .. Branch pipe
Gas Liquid
4/5/6 ?15.88 ©9.52 MH-84AN1
(mm)

Pipe size (B, C)

Indoor unit capacity

Gas Liquid

<1.5HP $12.70 ?6.35
1.8/2.0HP (15.88 ?6.35
>2.3HP ?15.88 ?#9.52
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4 indoor units system

(mm)

) Pipe size (A) o
Outdoor unit HP . Branch pipe @
Gas Liquid

4/5/6 $15.88 ©9.52 E-102SN4

(mm) (mm)
Total indoor unit capacity after  Pipe size (B, C) Sl (e @ Indoor unit Pipe size (D, E, F, G)
branch pipe 1+2 or 3+4 Gas Liquid capacity G Liquid
<1.5HP ©12.70 (¥6.35 E-102SN4 <1.5HP ©12.70 ?6.35
1.8/2.0HP ©15.88 ¢6.35 E-102SN4 1.8/2.0HP ?15.88 ?6.35
> 2.3 HP ©15.88 ¢9.52 E-102SN4 >2.3HP ?15.88 ?9.52

@ NOTE

e Recommended capacity ratio for 4 indoor units system:

Capacity indoor unit 1+2 / Capacity 1+2+3+4 < 60 %
Capacity indoor unit 3+4 / Capacity 1+2+3+4 < 60 %

e [fthe capacity ratio of branch of indoor units 1 and 2 is bigger than 60 % of total capacity of the
system or capacity ratio of branch of indoor unit 3 and 4 is bigger than 60 % of total capacity of
the system, please contact with your Hitachi Dealer or Hitachi Customer Service Department.

3.3.6 System installation

G NOTE
e Pipe connection size on outdoor units, indoor units and the multikit or distributor vary according

to the system.

e The sizes of the indoor and outdoor units could be different. Adjust the flare adapter (accessory)
to the indoor pipe connection in these cases.
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€ Height difference between indoor units and distributor

HITACHI

It is recommended to install all indoor units at the same height. When the height difference
between the indoor units due to building construction is necessary, this should be less than the

value indicated in the table.

Maximum height difference (clarification)

ou1

<30m

U1

ou1 < 20m

< 30m

U2

U1

< 30m —=

<20m

<20m
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< 30m

< 20m

ou1

< 30m M

1U3

<20m

@ NOTE

All pictures are as example. Branch and headers are not showed as real sizes or real picture, for the
installation of this components follow the technical documentation.
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@ Installing Distributor

1 Install the distributor supplied by Hitachi on request.

A tee can not be installed instead of a branch pipe.

O

Fix the branch pipe horizontally to the pillar, wall or ceiling. Piping must not be fixed rigidly to the
wall as thermal expansion and contraction can cause pipe fracture.

2 Installing the distributor

Horizontal To Indoor unit

Horizontal

-—>
To indoor unit Vertical l
Horizontal
To outdoor unit Fixing the branch pipe to Fixing the branch pipe

the surface of pillar or wall to ceiling or beam

@ NOTE

Fix the piping from outside of insulation or inserting absorber between the pipe and a fixing metal.

3 Correct position of distributor (available also for quad installation)

This is the correct position This is wrong position
> Up Refrigeranlt direction
Branch pipe o Branch pipe
Greater Refrigerant direction —» Main pipe /
than 0.5m _— Main pipe Refrigerant direction —>
,— Main pipe
<— Refrigerant direction Branch pipe Branch pipe Main pipe /

Down

4 Correct position of Triple Branch Pipe (Standard series only).

¢ |Install the header horizontally

Sample: Triple Branch pipe

Gas piping [0 @ @ - I==10-

Liquid piping
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3.4 Refrigerant charge considerations

A CAUTION

Do not charge OXYGEN, ACETYLENE, or other flammable and poisonous gases into the
refrigerant, as an explosion could occur. It is recommended that oxygen free nitrogen be charged
for these types of test cycles when performing a leakage test or an airtight test. These types of
gases are extremely dangerous.

Insulate the unions and flare-nuts at the piping connection part completely.

Insulate the liquid piping completely to avoid a decreased performance; if not, it will cause
sweating on the surface of the pipe.

Charge refrigerant correctly following the procedures of the manuals. Overcharging or
insufficient charging could cause a compressor failure. Insulate the unions and flare-nuts at the
piping connection part completely.

Check for refrigerant leakage in detail. If a large refrigerant leakage occurred, it would cause
difficult breathing.

If the flare nut is tightened too hard, the flare nut may crack after a long time and cause
refrigerant leakage.

Connect the gauge manifold using charging hoses with a vacuum pump or a nitrogen cylinder to
the check joints of the liquid line and the gas line stop valve.

Check for any gas leakage at the flare nut connection, by using nitrogen gas to increase the
pressure at 4.15 MPa for outdoor units inside of the field supplied piping.

Operate the vacuum pump for 1 to 2 hours until the pressure decreases lower than a pressure
of 756 mmHg in vacuum.

@ NOTE

Charge the proper quantity of refrigerant according to the piping length (calculate the quantity of
the refrigerant charge).

4

For charging refrigerant, connect the gauge manifold using charging hoses with a refrigerant
charging cylinder to the check joint of the liquid line stop valve.

Fully open the gas line stop valve, and slightly open the liquid line stop valve.
Charge refrigerant by opening the gauge manifold valve.

Charge the required refrigerant within the difference range of £0.5 kg by operating the system in
cooling.

Fully open the liquid line stop valve after completing refrigerant charge.
Continue cooling operation for more than 10 minutes to circulate the refrigerant.
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Gas stop valve
Liquid stop valve \
q p N

X
ez =y ) _ Nit tank
Wy (=0 itrogen tan
ERIEX I (For air tight test and
EEH ////‘ Nitrogen blow during brazing)
7
e

o= 4
|:|=]—_::::ﬁ
o0

Vacuum cylinder

3.4.1 Caution of the pressure by check joint

When the pressure is measured, use the check joint of gas stop valve (A), and use the check joint
of liquid piping (B) in the figure below.

At that time, connect the pressure gauge according to the following table because of high pressure
side and low pressure side changes by operation mode.

RAS-(2-3)HVRC3 RAS-(4-6)H(V)(R/N)(C/P)2E

PIPING WORK AND REFRIGERANT CHARGE @ REFRIGERANT CHARGE CONSIDERATIONS

Cooling operation Heating operation
Check joint for gas stop valve -A- Low pressure High pressure
Check joint for piping -B- High pressure Low pressure
Check joint for liquid stop valve -C- Exclusive for vacuum pump and refrigerant charge

@ NOTE

Be careful that refrigerant and oil do not splash to the electrical parts at removing the charge
hoses.
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3.5 Drain piping
3.5.1 Drain discharging boss

When the base of the outdoor unit is temporarily utilized as a drain receiver and the drain water in
it is discharged, this drain boss is utilized to connect the drain piping.

Model Applicable Model
DBS-12L RAS-(2-3)HVRC3
DBS-26 RAS-(4-6)H(V)(R/N)(C/P)2E

€ Connecting procedure

1 Insert the plastic cap into the drain boss up to the extruded portions.

2 Insert the boss into the unit base up to the extruded portions.
3 Size of the drain boss is:

v/ For DBS-12L: 15 mm (O.D.)

v/ For DBS-26: 32 mm (O.D.)

4 Adrain pipe should be field-supplied.

G NOTE
e Do not use this drain boss set in a cold area, because the drain water may freeze.

e This drain boss is not sufficient to collect all the drain water. If collecting drain water is
completely required, provide a drain-pan that is bigger than the unit base and install it under
the unit with drainage.

DBS-12L - RAS-(2-3)HVRC3 DBS-26 - RAS-(4-6)H(V)(R/N)(C/P)2E

Plastic cap [f[H Q y | Drain hole
_Drain hole N ! \(DBS-Zs)

& 100mm Drain pipe Drain hole
Extruted (connexion for DBS-26)

%cap portions
Push Pus:o D. & 15 mm 7 Drain boss
C Rubb @ Drain hole (*)
Drain pipe ubber cap V)

._@_

(*) To cover these drain holes, sealing
pads are included in DBS-26 kit.
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1 General notes

& DANGER

Do not connect or adjust any wiring or connections unless the main power switch is OFF.

Use an earth leakage breaker with medium sensitivity, and an activation speed of 0.1 s or less.
If this is not fitted, there is a risk of electric shock and/or fire.

Install an earth leakage breaker, fuse and circuit breaker for each outdoor unit power line. Not
fitting it may cause an electric shock or fire.

Never connect the earth cable to the refrigerant pipes. Fire may occur.

Do not connect the earth cable to the lightning arrest system. The electrical potential of earth
would increase abnormally.

A CAUTION

Before any electrical wiring work or reqular inspections, switch off the main power supply
switches of the indoor and outdoor units. Wait 3 minutes before starting installation or
maintenance work.

Make sure that the indoor and outdoor are completely stopped before starting work on the
electrical wiring or regular inspections.

Protect cables, drain hose, electric parts, etc. from rodents and insects; otherwise these might
damage unprotected components and, in the worst case, cause a fire.

Wrap the accessory packing around the wires, and plug the wiring connection hole with the seal
material to protect the product from any condensed water and insects.

Do not allow cables to come into contact with the refrigerant pipes, metal edges, printed circuit
boards (PCB) or the electric parts inside the unit; the cables may be damaged and, in the worst
case, cause d fire.

Tightly secure the wires with the cord clamp inside the indoor unit.
Lead the wires through the knockout hole in the side cover when using conduit.
Secure the cable of the remote control switch with the cord clamp inside the electrical box.

Electrical wiring must comply with national and local codes. Contact your local authority in
regards to standards, rules, reqgulations, etc.

@ NOTE

Use twisted pair wire (more than 0.75 mm?) for operation wiring between outdoor unit and
indoor unit, and operation wiring between indoor unit and indoor unit (do not use wire with
more than 3 cores).

H-LINK twisted pair shielded cable must be grounded in the outdoor unit side.

Use shielded wires for intermediate wiring to protect the units from noise obstacle at length of
less than 300 m and size complied with local code.
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4.1.1 General check

1 Ensure that the field-supplied electrical components (mains power switches, circuit breakers,
wires, connectors and wire terminals) have been properly selected according to the electrical
data indicated. Make sure that they comply with national and regional electrical codes.

2 Check to ensure that the power supply voltage is within +/-10 % of the rated voltage.

3 Check to ensure that power supply has an impedance low enough to warranty not reduce the
starting voltage more than 85 % of the rated voltage.

4 Check to ensure that the ground wire is connected.
5 Ensure that fuse or circuit breaker are of specified capacity.

4.1.2 LED’s indication

LED Indication

LED1 Green Power Indication

LED2 Red Power Indication

LED3 Red Heat pump operation (thermo ON/OFF)
LED4 Yellow Alarm (flickering with 1 s interval)
LED5 Green Not used

LED6 Yellow H-LINK transmission

LED7 Yellow H-LINK RCS transmission

SMGBO0151 rev.0 - 02/2024 62

ELECTRICAL AND CONTROL SETTINGS @ GENERAL NOTES



HITACHI

4.2 Electrical wiring connection for the outdoor unit

The correct electrical wiring connection for the outdoor unit is shown below.

1 Ensure the connection of the 3-phase power supply source wires L1, L2, L3 and N (for
400 V/50 Hz) or L1 and N (for 230 V/50 Hz ) to the terminal board. Connect the ground wire to
the plate in the electrical box.

RAS-(2-3)HVRC3

—

-

§S

HSoI[3 |
—HBol[ 3]

Earth terminal

/o

Power Transmission

wires wires
RAS-(4-6)HV(R/N)(C/P)2E RAS-(4-6)H(R/N)(C/P)2E
o= | ¢o]| O
= | b7 rge 0
bl O ®
= i F PCB
il T o
[}
ﬁﬁ PCB l ‘
m @ @@H
. (11 O (]
°
{ O
- i im
Earth @ (%) Earth Terminal
Power Transmission terminal ; o arth Termina
wires wires Power Transmission
wires wires

2 Ensure the wires connection between the outdoor unit and the indoor unit to the terminals 1
and 2 on the terminal board.

Lo L2 f 2 L1 |2 L|N 1 2
N
ololo|o O|l0O|0O|O0|0O|O
-~ =~ N — e
1 2 1 2
1. Power supply ~ 230 V. 1. Power supply 3N ~ 400 V.
2. Control cable (5V). 2. Control cable (5V).
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3 Ensure the cables are fixed with the clamp supplied in the Electrical Box to ensure strain relief.
4 When routing out cable, make sure that it does not obstruct mounting of the outdoor service

cover.

Earth screw

Rear cover

—

Wiring Method

Keep a distance between each wiring
terminal and attach insulation tape or

sleeve as shown in the figure.

Tape or sleeve

Control cable

Earth wire

Power supply cable

Wiring method with clamp:

Insert the wires into the cord clamp and
clamp them as shown in the figure.
Perform wiring so that wires do not touch
the compressor, refrigerant pipes or edge
of the covers.

i

Make a loop of wires so that disconnecting the
wirings for replacing the parts is not required.
Fasten the wires so that wires do not touch the
high temperature compressor and the other parts.

@ NOTE

RAS-(4-6)HV(R/N)(C/P)2E: ~ 230V 50 Hz

!

Screw (M5)
Screw (M4)

7

€

VA
)

Power
source
wiring

@)@
5]

Communication

wiring

Earth terminal

a Yellow ring core
Wind the wire 3 times
and fix with tie

o |0

Green ring core
Wind the wire 4 times
and fix with tie

Earth wire

Insert the power source cables L1 and N (for 1~ 230 V 50 Hz ) into the yellow ring core, coiling them
with 3 turns and fix the cables using the cable tie (accessory). As shown in next figure, do not insert
the cables from different sides into the ring core.

Insert the ground cable into the green ring core, coiling them with 4 turns and fix the cables using

the cable tie.

g S Bg
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4.3 Electrical settings

4.3.1 Outdoor and indoor unit electrical wiring

e Ensure proper connection of the electrical wires (indoor unit and the outdoor unit) as show in
the figure.

e When installing the electrical wiring, follow local codes and regulations.

e The refrigerant piping and the control wiring are connected to the units in the same refrigerant
cycle.

e Open a hole near the connection hole of power source wiring when multiple outdoor units are
connected from a single power source line.

e The recommended breaker sizes are detailed in the “4.3.2 Wire size” section.

¢ In the case that a conduit tube for field-wiring is not used, fix rubber bushes with adhesive on
the panel.

o All field wiring and equipment must comply with local and international codes.

A CAUTION

Take care with the connection of the operating line. Incorrect connection may cause a failure of the
PCB.

Power source from the outdoor unit to the indoor unit  Independent power source of outdoor unit and indoor unit

Number 0 System
Outdoor unit

L1(L2| 1|2
N
olololo

Number 0 System
Outdoor unit

L1fL2|1|2
N
QA olo

1 Operating Line
— (Shielded pair cable)

— Operating line
(Twisted shielded pair cable)

ELECTRICAL AND CONTROL SETTINGS @ ELECTRICAL SETTINGS

5VDC
5VDC L (Non-pole transmission,
s%ELB (Non-pole transmission, $2 ELB -
H-LINK system)
H-LINK system)
ELB ELB
4% CB 2 CB
ELB
AN

p VT /]

- o[d[d 1~ 606‘6‘6‘6‘5‘ ofo[o]ofo
230V / 50Hz| B | 230V / 50Hz| ‘Lw L2|N|A|B[1]2 L1|L2|N|A|B|1]2
_____ : No. | No.0 ™ No.1 T8

N N | Indoor Unit T ! Indoor Unit Indoor Unit
| 400V/50 Hz M~~~ | 400V /50 Hz r——-
—————— [
230V / 50Hz| *
x Remote control switch (]
(Twisted shielded pair cable)

Remote control switch
(Twisted shielded pair cable)

T8 Terminal board

c8  Circuit breaker

ELB  Earthleakage breaker

—— Field wiring

$2  Field supplied

ﬁ? Optional accessory
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4.3.2 Wire size

€ Connection wiring

Recommended minimum sizes for field provided wires:

HITACHI

Use wires which are not lighter than the ordinary polychloroprene sheathed flexible cord (code
designation 60245 IEC 57).

Power source cable size

Transmitting cable size

Model Power supply
EN 60 335-1 EN 60 335-1
All Indoor Units - 2300Vr 20 Hz
2
(ZecheP;;t 8,10, 16 and ~ 220V - 240V 50 Hz 0.75 mm
(depending on the model)
RAS-2HVRC3 2.5 mm?
2
RAS-2.5HVRC3 2.5mm? 0.75 mm
~230V50Hz
RAS-3HVRC3 4.0 mm?
RAS-(4-6)HV(R/N)(C/P)2E 6.0 mm?
RAS-(4-6)H(R/N)(C/P)2E 3N ~ 400V 50 Hz 4.0 mm?

@ NOTE

e Follow local codes and regulations when selecting field wires, circuit breakers and earth leakage

breakers.

e Use the wires which are not lighter than the ordinary polychloroprene sheathed flexible cord
(code designation 60245 IEC 57).

€ Main switch protection

Select the main switches in according to the next table:

Model

Power supply

Max. current (A)

ELB (no.poles/A/mA)

All Indoor Units

~ 230V 50Hz
or

(exceptz% :I(F);) 16 and ~ 220V -240V 50 Hz 5.0 2/40/30
(depending on the model)
ELB: Earth leakage breaker; CB: Circuit breaker
Outdoor unit MC (A) CB (A) ELB (no.poles/A/mA)
RAS-2HVRC3 12.5 16
RAS-2.5HVRC3 12.5 16
RAS-3HVRC3 16.5 20
RAS-4HV(R/N)(C/P)2E 22.5 25 2/40/30
RAS-5HV(R/N)(C/P)2E 22.5 25
RAS-6HV(R/N)(C/P)2E 22.5 25
RAS-4H(R/N)(C/P)2E 15.0 20
RAS-5H(R/N)(C/P)2E 15.0 20 4/40/30
RAS-6H(R/N)(C/P)2E 15.0 20
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4.4 Electrical wiring diagrams
4.4.1 RAS-(2-3)HVRC3

HITACHI

Mark Name
THM8 THM9 THMI10 MC Motor for compressor
TB1 THMY (Evapprator) (Discharge) (Condenser) MV1
2] (Ambient) ™ Pipe Gas Pipe MOF Motor for outdoor fan
t’° t° t° t°
PSC i QE RVR Reversing valve relay
TB1 PCB1 PCB2 EFR1, PF1,3 Fuse on PCB
- NHV//// I, LY L, 77 7 s ////é Vi :
S N % WHH1 EFR1—3A [&1 &3 [o1b25304 [&r bof [&1 &4 [b1 53] [ &g | o ozoso4é5oe| 010203| ~N16 22 ] v 22 CN301 MV1 Icr:)(_;grr:;?:rfev;f\?entro
| E—
o .: 'ﬁ 7 oWH2 PCN401 CN8 (Red) (White) (White) (Black) CNBA CN7 /7K é
m H ©@WH3 SEG1 @ 4 a3 TB1 Terminal board
- WH4 PSW3| 5 5
s 7© K PSW351 PF4 8.8. /AN o PCB1,2 Printed circuit board
Ay 7 —— 7 AN Z
L v, 4 PF1 O LED2 Y21swi PSW2 | o444 o LD4 .
= = pr— F 8 8 @ 7 THM7~10 Thermistor
Ts O LED1 g 3| Pswi O
S XELB RY1 ~ 3 3 LD3
™r ACL O LED3 DB1 RSW1 CZZ O PSH High pressure switch for
L‘v‘—/ 3 YcH - Kz & it LD2 protection
L) |Y21sw2 oA, o %
O LED4 LJ [o1 02 03] [0t 02 03] A <] DSW301 LD1 PSC Pressure switch for control
~230V CN2 CN1 | <
50Hz 7 otass _ CN22 PCN13  PCN5 PCN100 CN24 ST pswaoz 7 CH Oil heater
TAB3 ] 01 0203 0405060708?9?10?11‘ ‘01 ?3‘ | o1 ©2 03 4| ‘ 1 3| 1020304 5‘ ?ﬁ/: Y e %‘ ACL React
o o eactor
Y. . Y W{/ 1Y, LSS LY L d it 2o 2 ) L8 Wk s %
IPM Inverter system power module
AT VAT PSH]/ e—— o
[ CH | [RVR | NF1 Noise filter
-OWH11[ 01 52 03 04 05 06 O7 08 09 V10011017 MOF
U NF1 ¢ OWH12 CN21 7, Electrical RVR PSW1~3,351
@‘. :: —%—(g\t; IPM é control box DSWIRZ(,?/(;L 302 Setting switch on PCB
=AW /]y OW
MC Y, AL, 0 IS SEG1 Indication lamp for
7-segment
LED1~3
Electrical box parts layout diagram LED351,353 Indication lamp
LD1~4
PCB2
PCB1
IPM
TB1
Tae b
| AL .
]
A10596430A
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4.4.2 RAS-(4-6)HV(R/N)(C/P)2E (~ 230V 50 Hz)

1~
230V 50Hz

o

DCL

Overcurrent breaker
(Part prepared on site)

Mou

nted at the field

To INDOOR UNIT

CNC’;{
CN

CN1§
CN2

XEKS2001

CN16

|
i ettt o
CELB: Electric [ NFo | | PSH
Leakage Breaker (Part £ TBr| L | N| 2] 1 MV
prepared on site) d) | M THM7  THM8 THMS PsL
- L (1 R 1co
NFi R Lﬁf [ﬂﬁ Pd of |
E 1 | |CN17
NF2 €] L | PCB2
| o, — —— — — — f— e f— . — | — — — e ] — s — e — | — — — j [_
A R JLllfgh = & A =0 =8 (31
PE o o o 3 2 1 3 2 1 . .
Aic—N [PE Lole] Leeeotl tuu7  ThMs THMO CN100 PCN8 PCN10 —
HAC=L CN8 CN5A N I N
! CN59 r 1
NF7 NFs | —
o = 2 DSW1  DSW5 B
. | HHHONON — | | =
! 123 (12 L e —|
- L—COM 1 ]
| |
! CN42 PCN41 -
!E | 5 1 - 1 f 3 | CN58 ; ;
= - PCN100 PCN7  PCN5 L
103 103 103 | I
......... — _. —t
| =
L _. e e

HITACHI

Name

Crank-case heater

Aerial connectors

Reactor

Motor for compressor

Motor for outdoor fan

Electronic expansion valve

Noise filter (ring core)

PCB for control

PCB for DIP switch

PCB for fan

Pressure sensor (discharge side)

High pressure switch (for
protection)

Low pressure switch (for control)

4-Way valve coil

Solenoid valve coil (for high-low
pressure bypass)

Terminal board

Thermal cut-out

Mark
CH
CN16-17
DCL
MC
MOF
MV
NF1~2,4”‘8
DSW3 | PCB,
WEEEEEN, PCB,
123456
DSW2 pswe | PCB,
BEEEEECN [@EEoN! Pd
123456 123
DSW4 DSW1 | PSH
IR T
123456 (1234
| PSL
E E SEG1 .
L | RVR
PSW1PSW2PSW3 I
rRswi | SVA
DSW7 30 |
ON | /1N B
TP1 EE !% I !
................... J TCO
THM

Thermistor
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4.4.3 RAS-(4-6)H(R/N)(C/P)2E (3N ~ 400 V 50 Hz)

3 [N~
To INDOOR uniT 400V S0tz

P

tzE==d
LT

N
I

ELB: Electric Leakage Breaker
(Part prepared on site)

Overcurrent breaker

I
I
I
I
I
I
I
1

|
|
|
|
|
|
I
DE

HITACHI

(Part prepared on site) PCBJ
Lol (PO121)
eSO —
2|1 |Lp|Lp| N | Bl - 20L83A (reen) of
| | 1 poN202| %!
NF2 L = Giowo| o
NFs - | 3] (white) —
I N’ — W\ THM9  THM8  THM7 pSL ™~ 13 penoot ol
Td Te Ta [Pd] [P e | (mite)| | |
O3] PSH : ° ° =t oN201 % !
NF1 PE| i (Blue) |
T : CN202 EE
; £ | (15 VD) |
— | CN17 - N 1 L A S _
] s 2 (PCB2)-INV T R
L J| A T [ _% THM7 CN100 PCN10 |
. 531 I S : — P
| CN331 gnfu, i
— N o : CE186—
I = |
_-I I CE2
CNe [ o CE3
= (Red) | 03!
PCN406 | o[ |
O "
o
NFs[e (Yellow) [ o I
NFs CN404 | O3 |
o L | :
° !
|0 o [T
IS 1%l @J
[l
: o 3o - RV
I o !
I .
. PCNT PCN8 PCN5 PCN7
3 g e g g
L= L =4 == 1.0 1 =
|
|
|
| CH @v?
|
lg
XEKS2002

Mark Name
CE1,2.3 Terminating connector
CH Crank-case heater
CN,, . Aerial connectors
DCL Reactor
MC Motor for compressor
MOF Motor for outdoor fan
MV Electronic expansion valve
NF1 Noise filter (printed board)
NF,.. Noise filter (ring core)
PCB, PCB for control
PCB, PCB for Inverter
PCB, PCB for fan
Pd Pressure sensor (discharge side)
PSH High pressure _switch (for
protection)
PSL Low pressure switch (for control)
RVR 4-Way valve coil
SVA Solenoid valve coil (for high-low
pressure bypass)
TB, Terminal board
TCO Thermal cut-out
THM, Thermistor
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Control system

5.1

5.2

53

54
55

5.6

DEViCe CONTIOl SYSTEM L.vvviiiiiiee e 71
5.1.1 RAS-(2-3)HVRC3 .. ittt 71
5.1.2 RAS-(4-6)H(V)(R/N)(C/P)2E ....eeiieeeeeeeee et 72
Outdoor units printed circuit board (PCB) .....cc.ooooiiiiiiiieeiieeeeeeeee 76
5.2.1 RAS(2-3)HVRC3 oo, 76
5.2.2 RAS-(4-6)H(V)(R/N)YP/C)2E oo, 77

5.2.2.1 RAS-(4-6)HV(R/N)(C/P)2E (PCBL1) ...eeiviiiiiriieiieie e 77

5.2.2.2 RAS-(4-6)H(R/N)(C/P)2E (PCBL) w-vveeeeeeeeeeeeeeeeeeeeeeeeeeeeenn. 78
ProteCction CONTIOL......ii i 79
5.3.1 Protection control code on 7-segment display .........cccccceeevvviiiiininenn... 79
5.3.2 Activating condition of protection control code.............cccoevviivvvnnnnn... 79
Control and safety deVICES ......coiuiiiiiee e 90

Standard operation sequence RAS-(2-3)HVRC3 and

RAS-(4-6)H(V)(R/N)(C/P)2E . .cuiiiiieieeciie et 91
5.5.1 CoOliNG OPEratioN ...vuviiiiieeeeeeeee e, 91
5.5.2 Dry OPeratioN ..o 93
5.5.3 Heating OperatioN . .....ceii i i 95
5.5.4 Defrost operation RAS-(2-3)HVRC3......ovviiiiiiiiiieeeeeeeeeeeeeeee e 97
5.5.5 Defrost operation RAS-(4-6)H(V)(R/N)(C/P)2E ....ccveiiviieeiiiiiieeee 98
Standard control fUNCTIONS . ..c.viiiiiiie e 101
5.6.1 Freezing protection during cooling process or dry operation ............ 101

5.6.2 Prevention control for excessively high discharge gas temperature..102

5.6.3 Control for crankCase Neater . ... e e 103
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5.1 Device control system

The figure below shows the outline of the control system.

5.1.1 RAS-(2-3)HVRC3

€ Outline of the control system for RAS-(2-3)HVRC3

Wireless remote control switch

Remote
control MCU <

Transmission
circuit

Thermistor for inlet air

Thermistor of discharge air

Thermistor for gas pipe
Thermistor for liquid pipe

Wireless transmission circuit

A+D conversion
circuit

Remote control switch

~=

Thermistor for outdoor temperature

Discharge gas thermistor

Thermistor for heating evaporation temperature

H
H

A+D conversion H i E
circuit H | '
vy

HITACHI

Multiple signals

<¢— Single signals

Operation signals

Protection
circuit

Power
source

(=)

<
<

Transmission

circuit

s c
S s
Remote [ 8= . 2=
control 5 Indoor unit MCU 58
Mcu [ &
Electrlcgl control Relay drive Protective
expansion valve IR Fan control L
X - circuit circuit
drive circuit

LI

OO,

Q

Outdoor unit MCU <:>

F

I

Inverter
control MCU

Electrical control
expansion valve
drive circuit

Relay drive
circuit

Inverter control
for fan MCU

Inverter
power
section

v

Outdoor unit

Indoor unit ~—
To the transmission of the next indoor
unit or the next outdoor unit (H-LINK)
Symbol Name Symbol Name
PSH High pressure switch ACL Reactor
THe Electrical heater thermostat protection MC Motor for compressor
Input 1~7  Optional inputs MIF Motor for indoor fan
Output 1~4 Optional outputs MS Motor for auto-louver
CH1 Crankcase heater MV Electronic expansion valve
MOF Motor (for outdoor fan) PSC Pressure switch for control
RVR 4-way valve PSH High pressure switch
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5.1.2 RAS-(4-6)H(V)(R/N)(C/P)2E

HITACHI

Control device

Cooling operation

Control category

Purpose of control

Compressor inverter
frequency

Total indoor units
operating capacity

To determine the compressor frequency depending on:

- Difference between indoor inlet air temperature and setting
temperature.

- Amount of temperature difference change.

- Capacity ratio between operating indoor unit and outdoor
unit.

Electronic expansion
valve for indoor unit
heat exchanger

Indoor units heat
exchanger SH

Quasi Pl control:

- To determine the indoor units electronic expansion valve
opening so as to keep (temperature difference between
indoor gas pipe and indoor liquid pipe = indoor gas pipe
temperature - indoor liquid pipe temperature.) at an
optimum value.

- To change the indoor units electronic expansion valve
opening when the number of operating indoor units is
changed.

Electronic expansion
valve for the outdoor
unit heat exchanger

Capacity control

EVO: 480 pls (fully opened)

Outdoor unit fan

Pd control

To control the fan steps so that high pressure is within a stable
temperature range.

4-way valve control

OFF

Control of solenoid
valve for high/low
pressure gas bypass
valve (SVA)

1. Increase in Pd
protection

2. Decrease in Ps
protection

At start-up and when high pressure increase protection
activated: ON

High and low pressure
control

Shut-off of high and low

pressure in the cycle
during stoppage

SVA: ON (during operation stop)

Compressor
preheating control

Crankcase heater control

Control device

Heating operation

Control category

Purpose of control

Compressor inverter
frequency

Total indoor units
operating capacity

- Pl control:
To determine the compressor frequency so as to keep high
pressure.

- To determine the compressor frequency from difference
between indoor inlet air temperature and setting
temperature and capacity ratio between operating indoor
unit and outdoor unit when heating operation is started or
the number of operating indoor units is changed.
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Control device

Heating operation

Control category

Purpose of control

Electronic expansion
valve for indoor unit
heat exchanger

Indoor units heat
exchanger SC

- To determine the indoor units electronic expansion valve
opening so that the indoor liquid pipe temperature is at an
optimum level.

- To change the indoor units electronic expansion valve
opening when the number of operating indoor units is
changed.

Electronic expansion
valve for the outdoor
unit heat exchanger

Outdoor unit heat
exchanger SH

- Quasi Pl control:
To determine the outdoor unit electronic expansion valve
opening so as to keep the temperature at the top of the
compressor at an optimum level.

- When operating indoor unit number changed:
To determine the outdoor unit electronic expansion valve
opening from the compressor frequency ratio before/after
the change and quasi Pl control.

Outdoor unit fan

Ps control

The fan steps are dependent on Ta in the beginning. After
that to control the fan steps so that Ps is within a stable
pressure range.

4-way valve control

ON

Control of solenoid
valve for high/low
pressure gas bypass
valve (SVA)

1. Increase in Pd
protection

2. Decrease in Ps
protection

At start-up and when high pressure increase protection
activated: ON

Compressor preheating

control

Crankcase heater control

Control device

Defrosting (dry operation is included in the cooling operation)

Condition

Compressor inverter
frequency

SVA: ON (during operation stop)

Electronic expansion
valve for indoor unit
heat exchanger

To determine the U electronic expansion valve opening depending on the temperature
at the top of the compressor (Td).

Electronic expansion
valve for the outdoor
unit heat exchanger

EVO: 480 pls (fully opened)

Outdoor unit fan

To stop the outdoor fan.

4-way valve control

OFF

Control of solenoid
valve for high/low
pressure gas bypass
valve (SVA)

At start-up: ON

Compressor preheating

control

Crankcase heater control
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€ Outline of the control system for RAS-(4-6)HV(R/N)(C/P)2E

Wireless remote control switch

Suction gas pressure sensor

\

Multiple signals

Single signals

Thermistor for inlet air Discharge gas pressure sensor +—
Thermistor of discharge air Thermistor for outdoor temperature P ) .
.5 Thermistor for gas pipe Discharge gas thermistor Operatlon S|gnals
E Thermistor for liquid pipe Thermistor for heating evaporation temperature
Remote § k Discharge Gas Pressure Sensor (Pd)
control MCU l—| g
PSC PSH Power source
L|_'| [ Protection circuit
Wireless transmission circuit i H HE
A+D clonvirsmn A+D conversion |
cireul circuit ; HE vert
! i i nverter power
Remote control switch @ v v v v sectign
75 c c
Remote | &% . g = g = [ Outdoor unit Inverter
control < 5 Indoor unit MCU g g2, MCU control
MCU 2 - g |7 MCU
Electrical control . . Electrical control .
expansion valve Re(l)eilr):jirtlve Fan control Pr;trizti?/e expansion valve Re'?y d_rtlve Ingz:teigﬁ?ger
drive circuit drive circuit cireul MOF
L TN i
; \
e Outdoor unit
RVR
Indoor unit N
To the transmission of the next indoor
unit or the next outdoor unit (H-LINK)
Symbol Description Symbol Description
MC Motor for compressor CH Crankcase heater
MIF Motor for indoor fan RVR 4-way valve
MOF Motor for outdoor fan SVA Solenoid valve
MS Motor for auto-louver PSC Low pressure switch for control
MV Electronic expansion valve PSH High pressure switch
cMC Compressor magnetic
contactor
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@ Outline of the control system for RAS-(4-6)H(R/N)(C/P)2E

Wireless remote control switch Thermistor for inlet air

Thermistor of discharge air

Thermistor for gas pipe

Transmission
circuit

Thermistor for liquid pipe

Suction gas pressure sensor
Discharge gas pressure sensor

Multiple signals

\

‘ Single signals

Thermistor for outdoor temperature

Discharge gas thermistor Operation signals

Thermistor for heating evaporation temperature

Remote Discharge Gas Pressure Sensor (Pd)
control MCU l—]
PSC PSH Power source
[ Protection circuit
Wireless transmission circuit i H H H
A+D c_onvirsmn A+D conversion |
cireul circuit ; ! : mvert
H i i nverter power
Remote control switch @ v vy 4 sectign
8 c c
Remote [~ 8% . g = g = || Outdoor unit Inverter
control 5< Indoor unit MCU g2 52, MCU control
Mcu [ E = B MCU
J 400 = L I
Electrical control . . Electrical control . Inverter
expansion valve Rela_y d_rtlve Fan control Pro_\ect_ltve expansion valve Relgy dlrtlve control for fan
drive circuit cireul cireul drive circuit ciredt MCU
Y
e Outdoor unit
RVR
Indoor unit N~
To the transmission of the next indoor
unit or the next outdoor unit (H-LINK)
Symbol Description Symbol Description
MC Motor for compressor CH Crankcase heater
MIF Motor for indoor fan RVR 4-way valve
MOF Motor for outdoor fan SVA Solenoid valve
MS Motor for auto-louver PSC Low pressure switch for control
MV Electronic expansion valve PSH High pressure switch
Compressor magnetic
cMC P &
contactor
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5.2 Outdoor units printed circuit board (PCB)

5.2.1 RAS-(2-3)HVRC3

PCB2 PCBI1
LD4 LD3 LD2 LD DEws  SEGI
DSW0! DSW302 oepz L g g EIPSI
olLED1 Psi2
PSW3s! B olED3 1
LEDS5) o DSWI [ C—JDswa
PSWI @ LED3S] @
O psws O 1
01 USWE R
LED4 o
Switch indication PCB1 LED indication
DSW1 No setting required LED1 Red  Power source for the PCB
DSW2  Function selection LED2 Green This LED indicates the inverter

. transmission status
DSW3  Capacity

This LED indicates the transmission

DSW4  Ref. cycle number LED3 Yellow status between the indoor unit and

DSW5  End terminal resistance the outdoor unit
DSW6  Optional function LED4 Red  For checking 280V power source
DSW7 Optional function LD1 Red  Forinspection
DSW1 Optional function LD2 Red  Forinspection
DSW301 Test run mode LD3 Red  Forinspection
DSW302 Pipe length LD4 Red  Forinspection
RSW1 Ref. cycle number LED351 Red  Forinspection

Manual defrost operation switch. The defrost LED353  Red  Forinspection
PSW1 option is manually available under the forced
defrost area

PSW2 available optional function. Setting can be
psw3 selected using the 7-segment display
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5.2.2 RAS-(4-6)H(V)(R/N)(P/C)2E

HITACHI

RAS-(4-6)HV(R/N)(C/P)2E (PCB2)

RAS-(4-6)H(R/N)(C/P)2E (PCB1)

Display

(7SEG)
FEAEI
| |

i SEG1 |

PSW1 PSW2 PSW3

v A

Display r— _l

(75eG) | .
\ alal]
SEGT |

PSW1 PSW2 PSW3

000 =

vV A

DSW1 and PSW can be operated while power source is ON.

It may take up to 20 seconds for the change of operation state (RUN/STOP) to be effective after having set DSW1.

A CAUTION

Before changing the settings of the DSWs, the voltage supply should be disconnected. Otherwise,

the new settings will not be valid.

5.2.2.1 RAS-(4-6)HV(R/N)(C/P)2E (PCB1)

Iltem Part Name

LED LED1, LED2, LED***
Connector PCN*** CN***

Fuse FU1, FU2
Check Point 5V, 12V, GND

I

Wil
e i
Q‘D Yleh =)

\
12v. GND 5V
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5.2.2.2 RAS-(4-6)H(R/N)(C/P)2E (PCB1)

Iltem Part Name
LED LED1, LED2, LED3, LED4, LED6
Connector PCN*** CN***
Fuse EFR1, EFS1
Check Point P1, GND, VCCO05, VCC13, VDC-1
LEDS vDC1

VCC13

LED2

= [NI0D

Che

LED3

LED1

GND
VCC05

LED4

Srfar el

FONG  FONI3 FONID

P1 EISR1 EFS1

CONTROL SYSTEM @ OUTDOOR UNITS PRINTED CIRCUIT BOARD (PCB)
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5.3 Protection control

HITACHI

5.3.1 Protection control code on 7-segment display

1 Protection control code is displayed on 7-segment when a protection control is activated.

Protection control code is displayed while function is working, and goes out when released.

When several protection controls are activated, code number with higher priority will be
indicated (see “Priority order of protection controls”).

a. Higher priority is given to protection control related to frequency control than the other.

Priority order:

® High-pressure increase protection

® Over current protection

® Cold draft protection

b. In relation to retry control, the latest retrial will be indicated unless a protection control
related to frequency control is indicated.

@ NOTE

The protection control code being indicated on 7-segment display is changed to an alarm code
when the abnormal operation occurs. Also, the same alarm code is indicated on the remote control

switch.

5.3.2 Activating condition of protection control code

To monitor the conditions such as the temperature change and others, the control of the
frequency and other controls are performed by the protection control in order to prevent the
abnormal operations. The activating conditions of protection control are shown in the table below:

Code Protection Control

Remark

, Pressure ratio (€) protection
{
control

To control the compressor frequency for prevention of operation with high/low
pressure ratio.

High pressure (Pd) increase
protection control

u(
iy

To control the compressor frequency for prevention of high pressure increase.

Inverter current (linv)
protection control

1
LXN]

To control the compressor frequency for prevention of inverter current
increase in the outdoor unit during operation.

Inverter fin temperature (Tfin)
increase protection control

X
g

To control the compressor frequency for prevention of inverter fin temperature
increase. The inverter fin temperature is detected at the inverter PCB.

Discharge temperature (Td)
increase protection control

-
Uy

To control the compressor frequency for prevention of discharge gas
temperature increase during operation.

Low pressure (Ps) decrease
protection control

-
oy

To protect the compressor from a transitional decrease of suction pressure.

Inverter trip retry

Voltage drop (or overvoltage)
retry

-
]

To stop the unit operation temporarily for protection of the compressor and
inverter. The operation will be restarted or stopped depending on the retry.

Insufficient voltage/open phase frequency.

High pressure (Pd) decrease
protection control

X
Hx

To control the compressor frequency for prevention of high pressure decrease,
which would interrupt smooth refrigerant distribution to indoor units with
different height and oil supply to the compressor.

1
pux(]

Demand current control

To control the compressor frequency for fixing the inverter primary current
around the set value (40 % to 100 % of rated current for cooling).
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@ 7 [: Pressure ratio (€) protection control

RAS-(2-3)HVRC3

HITACHI

This function controls compressor frequency to prevent low pressure ratio and high pressure
ratio operation.

€<8.0

—1  E |
£>8.5‘

— D |
£>8.0 0

N A |
e<1.7 v

| B <~
e<1.5
A4
I

RAS-(4-6)H(V)(R/N)(C/P)2E

a. Pressure ratio increase protection control
It is performed in order to protect the compressor from an increase of pressure ratio.

€<7.0

e<75

e>1.7

e>1.5

Normal operation

Inhibits lowering of compressor frequency.

Compressor frequency increases

Inhibits compressor frequency increase.

m| O 0| m| >

Compressor frequency drops.

@ NOTE

Since the pressure ratio (€ [MPa]) is an estimate, it
differs slightly from the pressure ratio calculated from
the actual pressure measured with a pressure gauge.

A Normal operation

Not allowing frequency increases
(only frequency decreases are allowed)

Forced decrease in frequency (0.25 Hz/sec)

G

NOTE

In order to carry out this control, the pressure ratio of
each outdoor unit is calculated:

e Pressure ratio € = (Pd +0.1) / (Ps +0.1)
e Pd: High pressure sensor detected value (MPa).
e Ps: Low pressure sensor detected value (MPa).

b. Low compression ratio protection function

This function is activated to protect the compressor during occurrences of low compression

ratio.
| A "
<18
Y
| B <~
€<16
4
| c —
£<1.5
4
| D |

€>1.8

£€>1.6

A

Normal operation

B

Not allowing frequency increases
(only frequency decreases are allowed)

€

Forced increase in frequency (0.25 Hz/s)

D

Abnormal stoppage (cause of stoppage d1-11)

(1)

for 1 minute

@ NOTE

&: pressure ratio
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@ ~'Z": High pressure (Pd) increase protection control

The high pressure protection control is carried out to prevent the protection device from being
activated due to an increase in high pressure during an anomaly and protect the compressor
from excessive high pressure increases.

RAS-(2-3)HVRC3

A Normal operation

Not allowing frequency increases
(only frequency decreases are allowed)

[ A ]
C Forced decrease in frequency
Pd23.20(3.00] | Pd <3.10[2.90]
[ 8 =
Pd = 3.70 [3.35] ‘ Pd < 3.50 [3.30] < i J NOTE
Y

Iil— Pd: high pressure value (MPa). Depending on the

model, it is an estimated (from the temperature in
the cycle) or a sensed value.

[ ]: indicates the setting for existing piping.

RAS-(4-6)H(V)(R/N)(C/P)2E

A Normal operation

IIF_ B Not allowing frequency increases
Pd = 3.50 Pd <3.30 (only frequency decreases are allowed)
:g:: C Forced decrease in frequency (1.5 Hz/s)
Pd =355 Pd < 3.50 D Abnormal stoppage (cause of stoppage d1-13)
Y

C:I— (1) For 2 seconds

J Pd>3.80 (1)

[ o | G nore

Pd: high pressure sensor detected value (MPa).
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@ " 2 Inverter current (linv) protection control
RAS-(2-3)HVRC3

a. Controls the compressor frequency to prevent the current value of the outdoor unit from
rising during compressor operation.

A Normal operation

Not allowing frequency increases

A B (only frequency decreases are allowed)

or
linv, < finv, ,, linv, 2 linv, ,, Forced decrease in frequency.
and or
linv, < linv, , v linv,  linv, Repeated retry control (stop the outdoor unit
:| B | - C once and then restart it).
=0 P70 H
linv, | linv, 1 7-segment “F'"i” is displayed.
and or Abnormal stoppage.
linv, | y linv, 1 D  7-segment “~5” is displayed (overloaded
—| c | protected operation).
linv, 1
linv, 1 NOTE
y
D | linv,: Inverter primary current.

linv,: Inverter secondary current.
linv, . :Inverter primary current limit.
. - m . - .
linv, . :Inverter primary current limit.
_lim

b. When there is an imbalance between phases in the power supply voltage, the compressor
frequency is controlled to avoid activation of the earth leakage breaker (ELB) and damage
to the electrolytic capacitor inside the product in response to a phenomenon in which the
primary current of a specific phase increases. Controls compressor frequency at a lower
setpoint than the setpoint of the inverter current protection control.

A Normal operation
— A |

Not allowing frequency increases

At =15min Vimb > Vth B (only frequency decreases are allowed)
A or

4' B | Forced decrease in frequency.

@ NOTE

Vimb: power supply voltage estimated imbalance (between phases) from the voltage fluctuation
between electrolytic capacitor terminals (VDC voltage).

Vth: voltage threshold value.
At: time since control startup.

If this control is activated frequently, please check the power supply facilities, as it may cause
complaints such as not cooling or not heating up. Unbalanced voltage between phases (voltage
unbalance ratio) should be within 3 %.
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RAS-(4-6)H(V)(R/N)(C/P)2E

The inverter current protection control is carried out to prevent the damage of the inverter
caused by the increase of inverter secondary current value.

> A A Normal operation
linv < 12 linv > 11 B Not allowing frequency increases
£ (only frequency decreases are allowed)
4‘ B < C Forced decrease in frequency (2.0 Hz/s)
linv > 13 D Abnormal stoppage (cause of stoppage d1-17)

Y
| c

I (1) For 30 seconds

linv<l14
i
linv> 15 (1) G NOTE

y linv: Detected value of inverter secondary current
| D | sensor (A).
(A)
Model 1 12 13 14 I5
RAS-(4-6)HV(R/N)(C/P)2E 18.5 17.5 20.0 19 28
RAS-(4-6)H(R/N)(C/P)2E 19 18.5 20.0 19.5 28
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@ 7' Inverter fin temperature (Tfin) increase protection control

The inverter fin temperature increase protection control is carried out to prevent the damage of
the inverter caused by the increase in inverter fin temperature.

RAS-(2-3)HVRC3

SN .
Tfin < Tmax ¢ Tfin 2 Tmax
:,' B |
Tfin | y Tfin 1
— ¢ |
vy Tfin 1
.l o |

RAS-(4-6)H(V)(R/N)(C/P)2E

| A

Tfin2T2 \

Tfin <T1

Tfin 2T4
Y

Tfin< T3

| c

Tfin 2T5
Y

Tfin < T5

| D

Tfin 2 Tmax
Y

JR I I |

A Normal operation

Not allowing frequency increases

(only frequency decreases are allowed)
or

Forced decrease in frequency.

Repeated retry control (stop the outdoor unit
C once and then restart it).

=)
r {

7-segment is displayed.

Abnormal stoppage.

D 7-segment “5” is displayed (inverter fin

thermistor error).

@ NOTE

Tfin: inverter fin temperature sensor detected value.

A Normal operation

Not allowing frequency increases
(only frequency decreases are allowed)

C Forced decrease in frequency (0.125 Hz/s)

D Forced decrease in frequency (0.5 Hz/s)

E Abnormal stoppage (cause of stoppage d1-17)

@ NOTE

| E Tfin: inverter fin temperature sensor detected value.
(°C)
Model T1 T2 T3 T4 T5 Tmax
RAS-(4-6)HV(R/N)(C/P)2E 75 81 83 84 87 92
RAS-(4-6)H(R/N)(C/P)2E 89 90 91 92 95 100
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@ ~'=: Discharge temperature (Td) increase protection control

The discharge temperature increase protection control is carried out to protect the compressor
motor coil from a discharge temperature increase during an anomaly.

RAS-(2-3)HVRC3

A Normal operation

A Set the compressor upper limit frequency to a
lower value
Td > 92 Td <90
Y G NOTE
B
Td: discharge gas temperature sensor detected
value (°C).
RAS-(4-6)H(V)(R/N)(C/P)2E
A Pra— A Normal operation
B Not allowing frequency increases
Td > 92 Td <90 (only frequency decreases are allowed)
Y C Forced decrease in frequency (0.25 Hz/s)
B < D Abnormal stoppage (cause of stoppage d1-15)
Td > 97 Td < 95 (1) For5 secTJnds
Y (2) For 10 minutes
Cc
Td™ 2120 (G noTe
y Td@ >105
D Td: discharge gas temperature sensor detected
value (°C).

@ 5 Low pressure (Ps) decrease protection control

Low pressure decrease protection control is performed in order to protect the compressor from
a transitional decrease of suction pressure.

RAS-(4-6)H(V)(R/N)(C/P)2E

—>| A | A Normal operation
Ps <0.10 (MPa) B Forced decrease in frequency (0.25 Hz/s)
Y Ps < 0.09 (MPa) ™ c Not allowing frequency increases
| B -— (only frequency decreases are allowed)
Ps > 0.15 (MPa) D Abnormal stoppage (cause of stoppage d1-15)
Y

(1) For 12 minutes
| c —
Ps <0.10 (MPa) y

Ps > 0.20 (MPa) | D | G NOTE

Ps: detected value of low pressure sensor.
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@ F'"l: Inverter trip retry control / 7 E: Voltage drop (or overvoltage) retry control

Performed to temporarily stop (retry stop) the outdoor unit to protect the compressor and
inverter (restarts or stops abnormally (alarm stop) depending on the number of retries).

Retry in
progress
code

Stop reason
code P

Details of detection

Transistor module protection
activation

-

X
=
-

When short circuit occurs at output terminals U, V, and W phases of
the transistor module.

When the maximum rated current flows through the transistor
module.

When the control voltage of the transistor module is abnormally low.

Instantaneous overcurrent

[

(
-
Ty

When the compressor current detected by the current sensor
exceeds 150 % of the rated current.

Inverter fin temperature
increase

-
L

When the temperature of the inverter fin thermistor exceeds the set
value.

~—
D
<
-

Electronic thermal

-
)

When the compressor current detected by the current sensor is
105 % or more of the rated current for 30 seconds, or when the
cumulative time is 3 minutes or more in 10 minutes.

——
L

-~

——
)

Current sensor abnormality

If the current RMS value detected by the current sensoris 1.5 A or
less while the inverter frequency passes through 15 Hz to 18 Hz.

If the current wave height value detected by the U-phase current
sensor before the compressor starts running (at the end of
positioning) is 5 A or less.

-
1
(

Earth detection

-
-
-~
~
iy

When the compressor current reaches 80 % of the overcurrent
protection value during compressor startup.

———

[a(
o
iy
—_—

Synchronism loss detection

When the axis error exceeds the step-out detection judgment value
during position sensor-less control.

A
X(
x|

Undervoltage

‘|v
-
D)
L

When DC voltage is detected to be 194V or less

~———
g
~—
D
~—
)

Overvoltage

When DC voltage is detected to be 336 V or higher

Inverter inactivation

-
11
X
-

-
-
o
N
o

When the actual frequency is not transmitted from the inverter
board after the start control is completed.

~
[
A
-
<

Communication abnormality

‘
o
o
-

When the actual frequency is zero even though the command
frequency is present after the end of start control.
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@ 7™ High pressure (Pd) decrease protection control

HITACHI

The discharge pressure protection control is carried out to protect the compressor from a

transitory decrease in discharge pressure.

RAS-(2-3)HVRC3

LA =
Pd<1.2

Y
L B =
Pd<1.0

Y
[ ¢ |}

RAS-(4-6)H(V)(R/N)(C/P)2E

Pd 21.5

Pd 21.2

Pd 21.5

Pd 21.1

Lt

Pd <1.0 (1)

& - H: Demand current control

Normal operation

Not allowing frequency decreases
(only frequency increases are allowed)

Forced increase in frequency

C NOTE

Pd: high pressure sensor detected value (MPa).

Normal operation

Not allowing frequency decreases
(only frequency increases are allowed)

Forced increase in frequency (0.25 Hz/s)

Abnormal stoppage (cause of stoppage d1-26)

G NOTE

Pd: high pressure sensor detected value (MPa).

The compressor operation frequency is controlled to set at the setting value of the outdoor unit
inverter primary current (40 % to 100 % of rated current of cooling operation). This function is

detailed in the “Optional functions” chapter.

Operating conditions

The demand current control can be performed under the following conditions.

a. The demand signal is input from the centralized operation controller.

b. The demand signal is input at the external input terminals of the outdoor unit from external
equipment such as a building management system or a utility with a smart meter.

¢. The demand function settings are set from the outdoor unit PCB.
d. The wave function is set from the outdoor unit PCB.
e. The demand signal is input from the indoor unit (wired controller).

If the operation current exceeds each setting function value, the compressor operation frequency

is controlled.
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@ Priority order of protection controls

Priority order Code

Protection control contents

1 o

Pressure ratio (€) protection control

High pressure (Pd) increase protection control

Inverter current (linv) protection control

Inverter fin temperature (Tfin) increase protection control

Discharge temperature (Td) increase protection control

Low pressure (Ps) decrease protection control

Demand current control

High pressure (Pd) decrease protection control

O | | N O U B~ WN

-
(

Inverter trip retry

[EnY
o
-
o

Voltage drop (or overvoltage) retry

If upper and lower level protection controls are activated simultaneously, they follow the priority

order as indicated in the table below.

Protection control function with lower priority

Prohibited
increase

Forced Forced
decrease increase

Forced decrease

Forced decrease

Forced increase

Forced increase

Protection control
function with higher
priority

L . Forced Prohibited Prohibited
Prohibited increase . . *

decrease increase increase (*)

Prohibited decrease Forced 'Forced P'rohlblted
decrease increase increase

@ NOTE

g

(*) Discharge temperature increase protection control (i~ =) is higher than the following protection

controls:

[ g

e Low pressure (Ps) decrease protection control (' 1ia).

e Demand current control (FH).
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€ Degeneration control

The degeneration control is carried out to modify the protection control range. Prevents
frequent ON/OFF caused by alarm when retry stoppage by the abnormal control occurs.

Related protection control

Pressure ratio (€) decrease protection control (7' {).
High pressure (Pd) increase protection control (F'cZ'
Inverter current (linv) protection control (F ).

Inverter fin temperature (Tfin) increase protection control (F'*).

® a0 o ®

Discharge temperature (Td) increase protection control ().

Example of discharge temperature increase

Normal operation
protection control for RAS-(4-6)H(V)(R/N)(C/P)2E: P

| A | < Not allowing frequency increases
N: Td ) B (only frequency decreases are allowed)
292 N:Td <90 (°C) Forced decrease in frequency (1.0 Hz/s
D:Td>87 (°C) D:Td <85 (°C) auency { &
Y C Forced decrease in frequency (0.25 Hz/s)
B ; D Abnormal stoppage (cause of stoppage d1-15)
N: Td>97 (°C) N: Td < 95 (°C)
D:Td>92 (°C) D:Td < 99 (°C) (1) For 5 seconds
A

C (2) For 10 minutes

N Normal
Td>110(°C)®
v Td > 105 (°C) @ D Degeneration
| D | Td Discharge gas temperature sensor detected value
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5.4 Control and safety devices

1 Compressor protection: the compressor is protected by high pressure switch, this switch stops
the compressor when the discharge pressure exceeds the set value.

2 Oil heater: this band-type heater protects against the formation of foam on the oil during cold
starts and remains enabled when the compressor is at a standstill.

Model RAS-(2-3)HVRC3
For compressor
Pressure switches Automatic reset, non adjustable (each one for each compressor)
Cut-out 4.15 3%
High pressure MPa
Cut-in 3.20 918
Fuse capacity on PCB (PF1) ~ 230V 50 Hz A 25
CCP timer - Non adjustable
Time setting min 3
For fan module
Fuse capacity on PCB (EFR1) (for control circuit) A 3
Model RAS-(4-6)HV(R/N)(C/P)2E RAS-(4-6)H(R/N)(C/P)2E
For compressor
Pressure switches Automatic reset, non adjustable (each one for each compressor)
Cut-out 4.15 3% 4.15 3%
High pressure MPa
Cut-in 3.20 0% 3.20 9%
~ 230V 50Hz 50 -
Fuse capacity A
3N ~ 400V 50 Hz - 32
Oil heater capacity w 24 24
CCP timer - Non adjustable
Time setting min 3 3
For fan module
310VvDC A 3.15 5
Fuse capacity
3N ~ 400V 50 Hz A - -
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5.5 Standard operation sequence RAS-(2-3)HVRC3 and
RAS-(4-6)H(V)(R/N)(C/P)2E

5.5.1 Cooling operation

U :Indoor unit
OU : Outdoor unit

Power to

ON
(lower than activation level)

[+ Actuator
230 °C or 2 Outdoor temp. 25 °C
Power to Power to Temperature at top e Power to| CH ] ON )
OU: ON OU PCB: ON of compressor N
<30 °C or < Outdoor temp. 25 °C f
\ Power to| C )
. H
! Auto-louver | only for indoor unit
ith auto-I
, 0 Reset . with auto-fouver Start of communication between OU
Power to Power to tTtToTTo ) and IU
1U: ON IU PCB: ON Start of communication between IU and
wired controller

OFF (higher than activation level)

Power to

in IU: OFF

A

for unit with drain pump

MED

Pressfanspeed | Fan speed

in IU: OFF
Set operation "COOL" indication
mode to "COOL"
HIGH (HIGH 2) "HIGH (HIGH 2)"
indication

"MEDIUM"
indication

"LOW" indication

A switch: to increase set temp.

switch switch
l Low
Press
temperature
setting switch

Indication of set
temp.

V switch: to decrease set temp.

I Power to for20s

v

Press

RUN/STOP
switch

|

{ RUN indicator: ON )

operation at

set fan speed

Individual: > -5 °C
Simultaneous: > -15 °C

2 Set temp. o Power t Power t
utdoor )
Tem [vs2c]: [emcl: Elapsed Time: operation: ON
P ON ON 1s
No
< Set temperature Individual: < -5 °C operation: ON
Simultaneous: < -15 °C . H
! Start of !
'
PR, R, 1 auto-louver 1 Power to
' ' ’ [ B YH2 |.
' Press ' only for decorative :ON
' ——— <Alternately > panel or indoor unit
AUTO-LOUVER
VO awiteh e . with auto-louver operation: ON
I I ’ | i
' ' ' Stop of !
w7 ! opo ! for unit with drain pump
! auto-louver !
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Cooling operation (continued)

HITACHI

Press RUN/STOP

IU  :indoor unit
OU : Outdoor unit
[_]: Actuator
( Inverter: OFF
Temp. at top <25 °Cor < Outdoor temp. +20 °C /
of compressor NS Power to :ON
>30 °C or > Outdoor temp. +25 °C
( Power to : OFF

N N N

switch

operation: OFF

s
|

Power to IU: OFF

Power to :ON Power to : OFF

Elapsed time:
1min20s

operation: OFF

Power to : OFF l—’C -

for unit with drain pump

< operation: OFF

RUN indicator: OFF

\ COOL, set fan speed & set temp. indications: continuously ON

I

Power to OU: OFF

Power to IU PCB: OFF |—>< LCD indication: OFF

Power to OU PCB: OFF }—>< Power to : OFF
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5.5.2 Dry operation

Power to OU: ON Power to OU PCB: ON |——»

Temp. at top of 230 °C or 2 Outdoor Temp. 25 °C

HITACHI

IU  :Indoor unit
OU : outdoor unit
:] : Actuator

compressor

<30 °C or < Outdoor Temp. 25 °C

Power to

Power to

'
! Auto-louver ! only for indoor unit

' 0 Reset 1+ with auto-louver
'

Y )

)

Start of communication between OU
and IU

Power to IU PCB: ON
Power to IU: ON

Power to
in IU: OFF

Set operation mode

OFF
(higher than
activation level)

Power to

Start of communication between IU
and wired controller

1U: OFF

ON
(lower than
activation level)

- operation: ON

for unit with drain pump

to "DRY"

|

Press temp. setting

A switch: to increase set temp.

switch

l

"DRY" indication

V switch: to decrease set temp.

-

Press RUN/STOP Power to for20s

switch

Indication of set temp.

> Set temp.

1U air inlet temp.

Dry operation

C RUN indicator: ON )
Individual: 2 -5 °C |
Simultaneous: > -15 °C
. s
Outdoor temp. Elapsed time: Power to
1s
No

< Set temp.

Individual: < -5 °C
Simultaneous: < -15 °C

Elapsed time:
6 min

Elapsed time:
6 min

Yes

< Alternately >

. H ’
| \
' Press '
| AUTO-LOUVER
' switch '
| \
to2

'
Start of !
auto-louver !
only for decorative panel or
indoor unit with auto-louver
'
Stop of !
auto-louver !
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Dry operation (continued)

\

HITACHI

IU  :Indoor Unit
OU : Outdoor Unit
:] : Actuator

Inverter: OFF

Temp. at top of

Press RUN/STOP

compressor

< 25°C or < Outdoor temp. +20 °C

operation: OFF

> 30 °C or > Outdoor temp. +25 °C

Power to : ON

Power to : OFF

Ve ave

NN N

switch

operation: OFF

|

STOP

I

Power to| Y52C |: OFF

Power to : OFF

Elapsed time:
3min20s

Power to : OFF

—'C operation: OFF

)

for unit with drain pump

( operation: OFF

o/

Power to IU: OFF

-
N

RUN indicator: OFF

DRY, set fan speed & set temp. indications: continuously ON

I

Power to OU: OFF

Power to IU PCB: OFF

Power to OU PCB: OFF I

LCD indication: OFF

2

Power to : OFF

7
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5.5.3 Heating operation

Temp. at top of

Power to OU: ON

230 °C or 2 Outdoor temp. 25 °C

HITACHI

IU  :indoor Unit
OU : outdoor Unit

:] : Actuator

Power to OU PCB: ON |——»
compressor

<30 °C or < Outdoor temp. 25 °C

Power to : ON >

Power to IU: ON

|

Set operation mode

Power to : OFF

N )

—/

Start of communication between OU and IU

Power to IU PCB: ON

[ i

! Auto-louver ! only for indoor unit with
0 Reset 1 auto-louver

' '

Start of communication between IU and
wired controller

to "HEAT"

|

Press fan speed
switch

!

Press temp. setting

HIGH (HIGH 2)

"HEAT" Indication

|

"HIGH (HIGH 2)"

Fan speed MED

indication

"MEDIUM"

switch

indication

A switch: to increase set temp.

switch

Press RUN/STOP
switch

V switch: to decrease set temp.

"LOW" indication

Indication of set

temp.

i

Power tofor 20s I

( operation: ON >

for unit with drain pump

l

< Set temp.

Heating operation

1U air inlet temp.

4 . )
RUN indicator: ON
o

> Set temp.

Power to

operation at slow
fan speed

ime: Yes
Elapsed time: operation: ON
1s
No
operation: ON

Yes

Pd < 1.8 MPa

Elapsed time: No
>3 min

Yes

operation at slow fan speed

(with Thermo-OFF: low fan speed)

operation at low fan speed

peration at
set fan speed

Downward angle of
auto-louver: available

1U air inlet
temp.

>25°Cand
<30°C

only for indoor unit
with auto-louver
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Heating operation (continued)

HITACHI

IU  :Indoor Unit
OU : outdoor Unit

l

Press RUN/STOP

switch

STOP

Heat rejection
operation

[ 1: Actuator
( Inverter: OFF )
( operation: OFF )
< 25 °C or < Outdoor temp. +20 °C /
Temp. at top of )
Power to :ON
compressor N -
>30°C or > Outdoor temp. +25 °C / )
\ Power to|C
operation: OFF Power to : OFF Power to : OFF
<50°C

1U air outlet temp. < operation: OFF >

operation at
fan speed

Elapsed time
<2min

IU air
outlet
temp.

Operation at slow
fan speed

Elapsed time
22min

l

DRY, set fan speed & set temp. indications: continuously ON

/ RUN indicator: OFF

)

Power to IU: OFF

| Power to IU PCB: OFF

|

Power to OU: OFF

| Power to OU PCB: OFF

— C

Reset of timer for defrost operation

)

C Power to : OFF

)
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5.5.4 Defrost operation RAS-(2-3)HVRC3

1U: Indoor Unit

|:| : Actuator

Heating
operation

Defrosting
start condition is
approved

>| 4-way valve (21) } >

energization OFF (*)
> “DEFROST”
indication

Auxiliary electric heater (H1) N

———————— No___opemten ___.

> operation: OFF

~r

’ operation: OFF

4-way
valve (21) Energization ON (*)

Defrost operation

Defrosting
stop condition is
approved

& Standard defrost

1 Temperature condition

Temperature
conditions under
defrost operation

Thermo settings
less than preset

“DEFROST” indication: OFF

»\/ Aucxiliary electric heater (H1) N
operation /7

1U required 290 Hz

frequency

<90 Hz

operation at low
fan speed

» Compressor MC
stop

Thermo settings
temperature +1 °C or higher

suction, air
temperature

temperature

o
°

@

=

o

=3
)

=]

®

E3

CONTROL SYSTEM

et fan speed

>25°Cand

operation at <30°C
low fan speed ‘

T ~77 Indicates when an auxiliary electric heater is fitted.
(*) Refer to “10.4.1.4 4-way valve coil operation” for the timing diagram of the reversing valve.

o

= 15 Defrost
(] .
L operation stop
o 10+

5 area

©

cglo______] PIIIIIIVI
(] 5 \

Q.

1S 15 10 5 56 10 15

9 : : : 4 : :

Qo -2 4

.C

g &

3 ¢ Defrost

I r-10 .

2 operation
S 15| start area
2

3 o

o Outdoor temperature [°C]
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5.5.5 Defrost operation RAS-(4-6)H(V)(R/N)(C/P)2E

Heating
operation

Defrosting start No
condition is approved

Yes

(*)
Power to : OFF

U : Indoor Unit

:] : Actuator

"DEFROST" indication >

operation: OFF >

Defrost operation

Defrosting stop No
condition is approved

(*)
Power to :ON

N YN

operation: OFF >

"DEFROST" indication: OFF >

Heating operation

7N )

operation: ON >

Pd< 1.8 MPa

Elapsed time:
23 min

Yes

operation at slow fan speed

1U air outlet temp.

N

operation at low fan speed

( operation at set fan speed )
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& Standard defrost

1 Temperature condition

Defrost
ool oOperation stop
area

w10
Temperature ) 1 1
conditions under :
defrost operation BZAIAAAA
- -10  Defrost
operation
B start area

Outdoor evaporating temperature (Te) [°C]

- 21

Outdoor temperature [°C]

2 Conditioning of operating time for defrost operation start

The defrost operation starts when the temperature condition shown in “1 Temperature
condition” is met after a heating operation of 40 to 120 minutes. The heating operation time is
determined by estimating the amount of frost on the heat exchanger.

& Forced defrost

The “Forced Defrost” starts when all the following conditions are met:

CONTROL SYSTEM @ STANDARD OPERATION SEQUENCE RAS-(2-3)HVRC3 AND RAS-(4-6)H(V)(R/N)(C/P)2E

The reversing valve is “ON” for more than 120 minutes.

The outdoor temperature is 10 °C or lower.
The accumulated heating operation time is more than 60 minutes.

A wWwN R

The accumulated time is reset when the operation is stopped or the defrost operation is
performed.

w

The compressor is operated continuously for more than 90 seconds.
6 The outdoor evaporating temperature is lower than 5 °C right before the operation starts.
7 The pressure switch for control is “OFF”.
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€ Condition for completing defrost operation

The defrost operation stops when any of the following conditions is met:

N o o B

The outdoor evaporating temperature reaches 25 °C within 2 minutes after the defrost
operation starts.

The outdoor evaporating temperature reaches 15 °C (the outdoor temperature < 10 °C) and high
pressure reaches 1.5 MPa after a lapse of 2 minutes or more from the defrost operation start.

The outdoor evaporating temperature reaches 5 °C (the outdoor temperature > 10 °C) after a
lapse of 2 minutes or more from the defrost operation start.

The temperature at the top of the compressor reaches 132 °C.
The temperature switch for control is “ON”.
The high pressure reaches 3.3 MPa within 20 seconds after the defrost operation starts.

The high pressure reaches 3.1 MPa after a lapse of 2 minutes or more from the defrost
operation start.

More than 9 minutes have passed from the defrost operation start.

C NOTE

The defrost operation does not start immediately even if the above conditions are met, because
these conditions may be met temporarily depending on the refrigerant system variability.

The defrost operations start when these conditions are met continuously for a certain period of
time.
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5.6 Standard control functions

5.6.1 Freezing protection during cooling process or dry operation

operation

Cooling or dry

> Power supply

Is the
No compressor

A operated for more than

30 min Y2
Yes <

¢ Cooling or dry
operation

Gas or ) 3 A
liquid pipe surface Higher than 0°C

temperature on heat
exchanger

“1): The check interval differs
depending on the conditions

\4

Lower than 0 °C

Is it continuous for No
more than 3 min?

Yes

For simultaneous or

MIF operation at set fan speed single operation

(in case of dry operation
MIF operation: OFF for 6 min)

For individual
operation 4

\ 4

1U electronic expansion valve:

Inverter frequency =0 H
completely closed q 4 z

<«

Is it continuous
for more than 3 min?
(6 min in case of dry
operation)

No

Yes |
<

a Lower than 14 °C
Gas or liquid pipe surface temp of indoor
heat exchanger

\ 4

Higher than 14 °C

15 min
progress

Either
of pipe surface
2)

temp* >2°C

Yes “2), Pipe surface temperature NOT adopted at @
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5.6.2 Prevention control for excessively high discharge gas temperature

IU: Indoor unit

( Heating operation )

<65°C

y

IU air outlet

A

temperature

CMC: OFF

\

Compressor: OFF

»

Y

No 3 min
progress

Yes

»
>

Y

1V}
air outlet
temperature

Set temp is
lower than air intake
temp

CMC: ON

Compressor: ON

Thermo-ON/OFF control for indoor unit
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5.6.3 Control for crankcase heater

During compressor shutdown / during compressor operation.

Compressor: ON

Power to :ON

Td1 > Outdoor temp.+25°C

\

Td1>30°C

Power to : OFF

HITACHI

Td1 < Outdoor temp.+20 °C

\

Power to :ON

@ NOTE

Td1: Temperature at top of compressor (discharge pipe).
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Optional functions

6.1 RAS-(2-3)HVRC3.... oottt 107
6.1.1 Menu mode accessing (by 7-segment display)......ccccvveeveiiiveeeeiiennn.. 107
6.1.1.1 Check Mode.......cooiviiiiiiiiiecc e, 107
6.1.1.2 External input and output setting.......cccccoeeeieiiiiiiiiiiiiiieeee. 107
6.1.1.3 FuNCtion SEtHNG....oeeeiiiieieee e 107

6.1.2 External input and output setting (by 7-segment display) ................. 108
6.1.2.1 Available control functions.......ccccocvviiiiiiiiiie e 108
6.1.2.2 Setting of external input and outpUt ........eeeviiiiiiiiiiiiiiii . 109
6.1.2.3 Optional external output Signals.........cccevvveiiiiiiiiiiiiceeiiee, 110
6.1.2.4 Available POrtS......ccooiiiiieeee e 110
6.1.2.5 Available output SigNals .....cc.covvviieiiiiiicceeecee e, 112

6.1.3 Function setting (by 7—segment display) .....ccc.cccoeviiveieiiiiiiieeee 112
6.1.3.1 Sequence of the function setting.......cccceveeiiiiiiiiiiiiiiie. 112
6.1.3.2 FUNCTON SETENG ..uuviiieeeeiiiiie e 114
6.1.3.3 Circulator function at heating Thermo-OFF (FF) ....c.co......... 118
6.1.3.4 Night shift (Ilow N0iSe) (M1 ) .eeeiiiiiieeeeee e 118

6.1.3.5 Cancellation of outdoor ambient temperature limit (&'5)....119

6.1.3.6 Change of defrost condition (1Iimr) «.c.veveveveeeeeeeeeeeeeeeens 120
6.1.3.7 Slow (fan speed) defrost setting (Fmf) ......ccocvvveeeiereeeeeeee. 122
6.1.3.8 Priority capacity Mode (5md) ...oooveeeeeeeeeeeee e 122
6.1.3.9 Cooling capacity priority mode (M=) ......ccoovoveveeieeeeeeeeen 122
6.1.3.10 Heating capacity priority mode (MF) .o.ccoveveoeeeeeeeeeeee 123

6.1.3.11 Indoor expansion valve opening during heating operation
STOPPAEE (Z10 ) oo, 123

SMGBO0151 rev.0 - 02/2024 104

OPTIONAL FUNCTIONS @



HITACHI

6.1.3.12 Indoor expansion valve opening during heating Thermo-OFF

6.1.3.13 Outdoor expansion valve initial opening for heating (= )..123

6.1.3.14 LOW NO0iSE SETHNE (1) ceveeeeeeeeeeeeeeeeeeeeeee e 124
6.1.3.15 Demand function SEtHNG (I ) ovoveveeeeeeeeeeeeeeeeeeeeeee. 124
6.1.3.16 Wave function Seting () ...vveeeeeeeeeeeeeeeeeeeen. 126
6.1.3.17 Cold draft protection (FH) ....cocoeeeeeeoeeeeeeeeeeeeeeee, 126
6.1.3.18 Thermo-OFF setting for outdoor unit after defrosting
OPErATON (I21) oo 127
6.1.3.19 Intermittent operation of outdoor fan motor (F ) ............ 127
6.1.3.20 Alternate defrost mode (F'2)...oooooooeeeeeeeeeeeeeee, 128
6.1.3.21 Cancellation of defrost at absence judgement (F ™) .......... 129
6.1.3.22 Change forced stoppage status (F = ).....oceeeeeerereeeneene. 129
6.2 RAS-(4-6YH(V)(R/NYC/P)2E oo 129
6.2.1 Menu mode accessing (by 7-segment display)........ccccccceevveiviivnnnnnn... 129
6.2.1.1 Check MOde.......cooiuiiiiiiiiieeeee e, 130
6.2.1.2 External input and output setting......ccccceeeeeeiiiiiiiiiiiiiiieeeee. 130
6.2.1.3 FUNCHON SETENG . .uuviieeeiiiiee e 130
6.2.2 External input and output setting (by 7-segment display) ................. 131
6.2.2.1 Available control funCtionS........cccooviieiiiiiie e, 131
6.2.2.2 Setting of external input and outpUL ......ooevviiiieiiiiiiiiii 132
6.2.2.3 External input function setting ........ccoovviiiiiiiiiie 133
6.2.2.4 External output function setting.....cccccvvvveeiiiiiiiiiiiiiiiiieeee. 136
6.2.3 Function setting (by 7—segment display) ......ccccceviiiiiiiieiiiiieeiiee, 138
6.2.3.1 Sequence of the function setting........ccooveiiiiiiiiiiiiiii, 138
6.2.3.2 FUNCHiON SEtHNG...uviiieiiiieee e 140
6.2.3.3 Circulator function at heating Thermo-OFF (FF) ................. 144
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6.2.3.4 Night shift (Ilow N0ISE)(5 ) .eeeiiiiiiieieiii e 145

6.2.3.5 Cancellation of outdoor ambient temperature limit (&%).... 146

6.2.3.6 Change of defrost condition (Ifim) .......voveveoveveeieeeeeeeeen 147
6.2.3.7 Slow (fan speed) defrost setting (Fi—) .....coovevveveceeeeeeeeeens 147
6.2.3.8 Priority capacity Mode (5md) ooveeoveeeeeeeeeeee e 148
6.2.3.9 LOW N0ISE SELENG (). voveveee oo 148
6.2.3.10 Demand function setting (=) c.ovvvoveeeeeeeeeeeeeeeeeee, 149
6.2.3.11 Wave function Setting (145 ) ...cvcvveeveeeeeeeeeeeeeeeeeeeee, 150
6.2.3.12 Cold draft protection (F ) ....oceoeeeeeeeeeeeeeeeeeeeeeee, 150
Power saving function from wired controller ..............ccoooviiiiiiinn. 151
6.2.4.1 Power saving BUIdE.........uvvvviiiiiiieiiiiiiiiieeee e 151
6.2.4.2 Outdoor unit capacity control.......ccccocvvveiiiiiiiiiiiiiiiieeee 151
6.2.4.3 Rotation control funCtion ........cccveivviiiiiiiiic e, 153
6.2.4.4 Intermittent operation control function..............cceeeevvvnnnn. 154
6.2.4.5 Power saving schedule function .........cccccciiiiiiiiiiiii, 154
6.2.4.6 Operation noise reduction schedule function....................... 155
6.2.4.7 Power consumption display function ............cccccovviiiinnnnnn... 155
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6.1 RAS-(2-3)HVRC3

6.1.1 Menu mode accessing (by 7-segment display)

Make sure to perform external input/output and setting while the outdoor unit is stopped. It
cannot be set while the outdoor is operating or check mode.

PCB1 PCB2
LD4 LD3 LD2 LD1
oLED? DS\%VF SEGI OPsw3 DSW30CI> DOSW§02O

oLED1 m gpsw2 LI

PSW351 [0 oLED3 C—IDSW2 —

LEDSS8 o DSW7 () __IDSW3 P

o]
. DSW [ ] (0]
DSWi e
LED4 o

7-segment display, DSWs and PSWs location.
6.1.1.1 Check mode

It is used to check the condition of the outdoor and indoor units. It also displays the last 15 items
in alarm code history. It is mainly used for servicing.

Start setting Exit setting
Press PSW2 for 3 seconds Press PSW2 for 3 seconds

6.1.1.2 External input and output setting

It is used to set the functions by external input and output signals.

OPTIONAL FUNCTIONS @ RAS-(2-3)HVRC3

Order Start setting Order Exit setting
1 Turn ON DSW301 PIN4 1 Turn OFF I?SWZ PING durlng indicated
external input/output setting mode
2 Turn ON DSW2 PIN6 2 Turn OFF DSW301 PIN4

6.1.1.3 Function setting

It is used to set the operation mode of the indoor units depending on the requirements of the
system.

Order Start setting Order Exit setting

Turn OFF DSW2 PIN5 during indicated
external input/output setting mode

2 Turn ON DSW2 PIN5 2 Turn OFF DSW301 PIN4

@ NOTE

e After setting, confirm DSW2 and DSW1 setting is same as setting before shipment.

1 Turn ON DSW301 PIN4 1

e Release “Menu Mode” after the setting is completed. Otherwise, the air conditioner may not
operate appropriately.
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6.1.2 External input and output setting (by 7-segment display)

6.1.2.1 Available control functions

The outdoor unit PCB1 has 3 input terminals (CN1, CN2) that receive external signals and two
output terminals (CN7) that send signals to the exterior. The control functions are available by
setting input and output terminals as shown below:

e eteD Setting of input functions e ISl Setting of output functions
number number
o Without setting i Without setting
{ Fixing heating operation mode { Operation signal
Z Fixing cooling operation mode = Alarm signal
3 Demand stoppage (Thermo-OFF) 3 Compressor ON signal
o Outdoor unit fan motor start/stop H Defrost operation signal
- Forced stoppage (Thermo-OFF
- and indoor unit fan stop)
& Control of 40 % current demand
i Control of 60 % current demand
b= Control of 70 % current demand
&l Control of 80 % current demand
i Control of 100 % current demand
The following functions are set before shipment:
Input terminal
Name of the input terminal  Connector pin number Setting function Control function number
Input1(» {) CN1 (1-2) Fixing heating operation mode {
Input 2 (» &) CN1 (2-3) Fixing cooling operation mode 2
Input3 (» ) CN2 (1-2) Demand stoppage 3

Output terminal

Name of the output terminal Connector pin number Setting function Control function number
Output 1 (= {) CN7 (1-2) Operating signal {
Output 2 (=) CN7 (1-3) Alarm signal P

@ NOTE

The same input/output function cannot be assigned to different input/output terminals. In such
case, the setting of the higher terminal number would become invalid.
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6.1.2.2 Setting of external input and output
If the initial setting has to be modified, the following instructions must be followed:

1 DSW301 PIN4 of the outdoor unit PCB must be set to “ON” before the modification in order to
prevent activation of the compressor (the setting must be carried out during the stoppage of
the outdoor unit).

2 Set DSW2 PIN6 ON for “External input and output setting”, it will be displayed on the 7-segment
display.
3 Pressing PSW2 and PSW3 changes the input/output terminal name. After the name of each
input/output the function number appears; by pressing PSW1, it can be changed.
Function

(

) ’ Switch setting
contents with
PSW1

(
{

Input setting 1

I
!
Y
i

PSW2 PSW3

ON oN ) 1/0 terminal

name
Input setting 2

Function

1/0 terminal
name

Input setting 3

- _
DU | O Il I

Function

1/0 terminal
name

Il

—

AVARVARVARY,

Output setting 1

Function

1/0 terminal
name

N

Output setting 2

-‘
T ~—

Function

4 After selecting the control function number, turn OFF DSW2 PIN6. The display will be back
to the normal operation. Then turn OFF the DSW301 PIN4. The selected data is stored in the
outdoor unit PCB1 and the “external input and output setting” is completed. The stored data
is maintained even when the power source is cut OFF. Refer to the next table for the details for
the electrical wiring connection and the required parts.
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Specifications of required main parts

Components Specifications Remarks

PCC-1A (accessory) 5 cables with connectors in a single

3-pin connector cable (connected to a JST Connector, XARP-3) assembly

. . L
Cable (inside the unit) ow 0.3 mm? Less than 24 V

voltage
@ wore
[ ]

The terminal cable must be as short as possible.

e Do not place the cables alongside the high voltage cables. Maintain at least 30 cm of distance
between the cable and the high voltage cable. The cables may be crossed. If it is necessary to
place the cables alongside the high voltage cable, insert the low voltage cables inside a metal
conduit and ground it one of the end. If sealed cables are used for the low voltage cables,
ground it one of the end of the shield cable.

e The maximum length must be within 70 m.

6.1.2.3 Optional external output signals

€ Output signals through 7-segment display

The system has several input and output signals, which can be selected using the following
connectors of the PCB:

e Qutput connector CN7, which has two ports to configure two optional output signals.

The selection of these input and output signals represents the selection of some optional functions
programmed in the PCB through the 7-segment display.

@ NOTE

e Do not set same function to multiple output ports. If set, the setting of the higher output number
is cleared to G4

6.1.2.4 Available ports

The system has the following output ports.

Content Setting of the port in the PCB of the indoor unit Remarks Outlet
ol 1-2 of CN7 £ e—=— 12 VDC
Outputs
- 1 (X]
ol 1-3 of CN7 E— 12 VDC
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The system has the following connections:

Output connections

Indication Connections
12
oo
D= ! :
12
T e
1 3
X3
= Ll :
1 3 —|
[ /]x3
@ Specification of the components for a correct installation
Component Manufacturer or specifications Remarks

Auxiliary relay (X3)

OMRON mini power relay model: MY1F Voltage between relay terminals
or equivalent 12VDC-75mA

3P connector cable

Optional part PCC-1A (capable of

. Five wires with connectors as one set
connecting the JST XHP -3 connector)

Wire (control) Voltage 12 VDC

0.5 mm?

Wire (power)  Voltage 230 VAC

2.0 mm?

@ NOTE
o

The connection of the output signal is only an example.

e Keep the CN7 wire as short as possible.

e Do not run the wires along 230 VAC/400 VAC power cables Separately install them at a distance
of more than 30 cm (the cables may intersect).

e [fyou install the wires along a power supply wire, insert the wires in a metal conduit tube and

ground one end of the tube.

e The maximum wiring length is 70 m. If you use this function, it is recommended that you use
safety devices such as an electrical leakage breaker or a smoke detector.
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Ind. Output signal Application Port
D Without setting Without setting -

{  Operation signal This signal allows to pick up the machine’s operation signal. CN7
= Alarm signal This signal picks up the machine’s alarm. CN7
3 Compressor ON signal This si allows to pick up the compressor’s operation signal. CN7
- Defrost operation signal This signal allows to pick up the defrosting of the unit. CN7

@ NOTE

Do not set same function ( {~™) to multiple ports.

6.1.3 Function setting (by 7-segment display)

6.1.3.1 Sequence of the function setting

1 Set DSW301 PIN4 of the outdoor unit to ON position before performing in order to prevent
the compressor from being activated (outdoor unit stoppage). This setting must be carried out

during stoppage of the outdoor unit.

2 By selecting DSW2 PIN5 “Function setting”, the following appears on the 7-segment display.

SEG

|t

'- , ' <<— Function setting item

-/

@ NOTE

After the setting is completed, check that “Menu” is not shown in the display, otherwise the air

conditioner may not operate correctly.

3 Pressing PSW2 and PSW3 changes the function setting item. After the name of each input/

output the function number appears; by pressing PSW1, it can be changed.
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l @ DSW301 PIN4 ON

DSW2 PIN5 ON
SEG
Circulator function at heating
Thermo-OFF
PSW2 ¥ aPSW3
PSW1

PSW2 ¥ aPSW3

Night shift

PSW2 ¥ A PSW3

PSW1
(4

4
PSW2 v aPSW3

Cancellation of outdoor
(] ambient temperature limit

PSW2 ¥ A PSW3

i PSW1 | PSW1
> I o»

PSW2 ¥ A PSW3

PSW1

Change of defrost condition

PSW2 ¥ A PSW3

PSW2 v A PSW3

Slow (fan speed) defrost setting

PSW2 ¥ aPSW3

PSW1
4

PSW2 v aPSW3

No function

PSW2 v aPSW3

PSW1
4

PSW2 v aPSW3

PSW2 ¥ A PSW3

PSW1 PSW1
4 4

PSW2 ¥ aPSW3

PSW2 v aPSW3

PSW1
4

PSW2 v A PSW3

Heating capacity priority mode

PSW2 ¥ A PSW3

PSW1
4

PSW2 ¥ A PSW3

Priority capacity mode

PSW1

Cooling capacity priority mode

No function

PSW2 ¥ aPSW3

PSW1
4

PSW2 v A PSW3

Indoor expansion valve opening
during heating operation stoppage

PSW2 ¥ A PSW3

PSW1 PSW1
4 4

PSW2 ¥ A PSW3

Indoor expansion valve operating
during heating Thermo-OFF

PSW2 ¥ A PSW3

PSW1 Pswi1
4 4
PSW2 ¥ A PSW3

L

PSW2 ¥ A PSW3

PSW2 ¥ aPSW3

PSW2 v A PSW3

PSW2 v aPSW3

PSW2 ¥ aPSW3

PSW2 v aPSW3

PSW2 ¥ aPSW3

PSW2 ¥ A PSW3

PSW2 v A PSW3

PSW2 v A PSW3

PSW2 v aPSW3

PSW2 v aPSW3

PSW2 ¥ A PSW3

PSW2 ¥ aPSW3

PSW2 ¥ aPSW3

PSW2 ¥ A PSW3

PSW2 v aPSW3

PSW2 ¥ A PSW3

PSW2 ¥ aPSW3

PSW2 ¥ A PSW3

PSW2 ¥ aPSW3

PSW1 PsSwi1
> 4

PSW1 PSW1
4 4

PSW1 PSW1
4 4

PSW1 PSW1
4 4

PSW1 | PSW
» [ 1~3]

Outdoor expansion valve initial
opening for heating

Low noise setting

Demand function setting

PSW1
4

Wave function setting

PSW1
4

Protection of decrease in outlet
temperature for cooling

No function

No function

SW1
>

Thermo-OFF setting
for outdoor unit after
defrosting operation

PSW1
4

Intermitent operation of
outdoor fan motor

No function

PSW1
4

No function

PSW2 ¥ A PSW3

PSW2 ¥ aPSW3

No function

HITACHI

 ——

PSW2 v A PSW3

F

PSW2 ¥ APS

W3
~ PsSwi1
>

PSW2 ¥ A PSW3

Effectivity of alternation
= defrost mode

No function

Psw2 v

PsSwW3

PSW1
4

PSW2 v aPSW3

! No function
PSW2 ¥ A PSW3
PSW1
4
PSW2 v aPSW3
No function

PSW2 ¥ aAPSW3

PSW1

4
PSW2 v A PSW3

Cancellation of defrost at
absence judgment

PSW2 ¥ A PSW3

>
PSW2 v A PSW3

No function

PSW2 v aPSW3

PSW1
[

>
PSW2 v A PSW3

No function

PSW2 ¥ A PSW3

pswi [ PSW1
y | -3

PSW2 ¥ aPSW3

Permit indoor fan operation
during forced stoppage

No function

PSW2 v aPSW3

5

4
PSW2 v A PSW3

No function

PSW2 v A PSW3

PSW2 ¥ A PSW3

®

4 After selecting the function setting, turn OFF DSW2 PIN5. The display will be back to the normal
operation. Then turn OFF DSW301 PIN4. The selected data is stored in the outdoor unit PCB and
the “function setting” is completed. The stored data is maintained even when the power source

is cut OFF.
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6.1.3.2 Function setting

HITACHI

7-Segment

No. Setting Item . Contents
Display
Circulator function at heating o Function disabled (factory setting)
1 FHR
Thermo-OFF {  Heating Thermo-OFF fan intermittent operation
o Function disabled (factory setting)
2 Night shift (low noise) o
{ Night shift
o Function disabled (factory setting)
3 Cancellation of outdoor - {  Forheating
ambient temperature limit o ] For cooling
= For cooling/heating
o Function disabled (factory setting)
{ Defrost for cold area
4 Change of defrost condition i 2 Defrost for warm area
3 Defrost for extreme cold area 1
'-.’ Defrost for extreme cold area 2
o Function disabled (factory setting)
5 Slow (fan speed) defrost ot
{ Slow wind defrosting setting
o Function disabled (factory setting)
6 No function HI
{ No setting
o Function disabled (factory setting)
{ Cooling capacity correction mode 1
7  Priority capacity mode rud
2 Cooling capacity correction mode 2
3 Cooling capacity correction mode 3
o Function disabled (factory setting)
8 Cooling capacity priority mode  Hr=
{ Cooling capacity priority mode
o Function disabled (factory setting)
9 Heating capacity priority mode  +h
{ Heating capacity priority mode
- o Function disabled (factory setting)
10 No function =T
{ No setting
] . o Function disabled (factory setting)
Indoor expansion valve opening
11 during heating operation S { Heating operation stoppage 1
stoppage - . .
= Heating operation stoppage 2
o Function disabled (factory setting)
12 Indoor expansion valve opening En ‘ Heating Thermo-OFF 1

during heating Thermo-OFF

2 Heating Thermo-OFF 2
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No.

Setting Item

7-Segment

Display

Contents

Outdoor expansion valve initial
opening for heating

Function disabled (factory setting)

Initial opening for heating 1

Initial opening for heating 2

14

Low noise setting

Function disabled (factory setting)

Low noise setting 1

Low noise setting 2

Low noise setting 3

Low noise setting 1

Low noise setting 2

Low noise setting 3

Low noise setting 1

Low noise setting 2

Low noise setting 3

15

Demand function setting

Function disabled (factory setting)

Demand function always enabled

16

Wave function setting

Function disabled (factory setting)

Wave function enabled

17

Protection of decrease in outlet
temperature for cooling

Function disabled (factory setting)

Outlet temperature for cooling 1

Outlet temperature for cooling 2

18

No function

Function disabled (factory setting)

No setting

No setting

19

No function

g
=

Function disabled (factory setting)

No setting

20

Thermo-OFF setting for outdoor
unit after defrosting operation

Function disabled (factory setting)

Forced stop upon return from defrosting

21

Intermittent operation of
outdoor fan motor

Function disabled (factory setting)

Outdoor fan start/stop operation 1

iy

Outdoor fan start/stop operation 2

Ly

Outdoor fan start/stop operation 3

Outdoor fan start/stop operation 4
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7-Segment

No. Setting Item Sem Contents
' . o Function disabled (factory setting)
22 No function FiZ " No setting
o Function disabled (factory setting)
23 No function Fa
{ No setting
o Function disabled (factory setting)
24 No function FH
{ No setting
- Effectivity of alternation defrost e L Function disabled (factory setting)
mode {  Effectivity of alternation defrost mode
_ . o Function disabled (factory setting)
26 No function Fh : No setting
. - o Function disabled (factory setting)
27 No function - : No setting
. . o Function disabled (factory setting)
28 No function i : No setting
29 Cancellation of defrost at o o Function disabled (factory setting)
absence judgment {  Cancellation of defrost at absence judgment
. . o Function disabled (factory setting)
30 No function FL " No setting
o Function disabled (factory setting)
31 No function =
{ No setting
32 Change forced stoppage status  FE£ 7 Function disabled (factory setting)
{ Permit indoor fan operation during forced stoppage
' e o Function disabled (factory setting)
33 No function - " No setting
o Function disabled (factory setting)
{ No setting
2 No setting
34 No function Fl = No setting

'-I No setting

5 No setting

A No setting
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Fill out the selected function setting number in the space of the table as shown (SET).

Item SEG2 SEG1 SET
1  Circulator function at heating Thermo-OFF FR o |:|
2 Night shift (low noise) o o l:l
3 Cancellation of outdoor ambient temperature limit o5 o I:l
4 Change of defrost condition iz o l:l
5 Slow (fan speed) defrost setting Fod o l:l
6 No function HI o |:|
7  Priority capacity mode rud o |:|
8  Priority cooling capacity mode Hiz o I:l
9  Priority heating capacity mode Hi o l:l
10 No function =1 o l:l
11 Indoor expansion valve opening during heating operation stoppage = o I:I
12 Indoor expansion valve opening during heating Thermo-OFF S o |:|
13 Outdoor expansion valve initial opening for heating P o |:|
14 Low noise setting =] o I:l
15 Demand function setting =13 o l:l
16 Wave function setting e o l:l
17 Protection of decrease in outlet temperature for cooling Fh o I:I
18 No function Fr o |:|
19 No function £ o I:l
20 Thermo-OFF setting for outdoor unit after defrosting operation =5 o l:l
21 Intermitent operation of outdoor fan motor F o l:l
22 No function F o l:l
23 No function Fi o |:|
24 No function FH o l:l
25 Effectivity of alternation defrost mode F= o l:l
26 No function Fi b l:l
27 No function F o |:|
28 No function FH o I:l
29 Cancellation of defrost at absence judgment 5 o l:l
30 No function FL i l:l
31 No function Fd o l:l
32 Permit indoor fan operation during forced stoppage FE o |:|
33 No function FF o l:l
34 No function FL o I:l
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6.1.3.3 Circulator function at heating Thermo-OFF (- H

Press PSW1 and select the setting of the condition “i” to “ {” of the indoor unit fan control during

«lZ

the Thermo-OFF in heating mode “r~ r”.

Normally, the fan speed is changed to “LOW” at heating Thermo-OFF (there is a case that the room
temperature is too high at the heating Thermo-OFF). However, the indoor fan motor is operated at
“LOW” and stopped repeatedly by setting this function.

@ NOTE

e When the compressor is stopped, the indoor fan motor operates at “LOW” speed continuously.
e Thermo-ON: The indoor unit is running.

e Thermo-OFF: The indoor unit stays on, but doesn’t run.

The action when the indoor fan motor operates at the circulator function is indicated as follows.

Fan MOtOFr OPeration =+« e« s+ ==t r =t estrerros s e e _

Fan motor stop — et
2 min 6 min 2 min 6 min

< »|
< P

\ A
A
\ A
A
\i

6.1.3.4 Night shift (low noise) (v )

Press PSW1 and select the setting for condition “Ii” or “ {” of the night shift (low noise) “rv ”;
consequently, the function can be set. “rv ”=“ {” reduces the upper limit of the outdoor fan
rotation and the compressor frequency as shown below in cooling operation.

The night shift operation shall be applied in case the cooling capacity has the allowed range to
decrease the capacity and the low noise level operation is required especially at night.

Reduction rate of maximum

“rv ” setting

condition Operation Outdoor fan rotation Compressor frequency
Cooling (including dry operation) Cooling (including dry operation)
o No effect Not changed (=100 %) Not changed (=100 %)

(default setting)

{ Night shift As shown below 60 %
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at cooling operation
90%
A
80% v

Reduction rate y | |
of upper limit 75% y | |
outdoor fan | |
rotation ! ! ! !
| | | |

| | | |

| | | |

| | | |

22 25 30 33

Outdoor temperature (°C)

@ NOTE

e Reduction rates are approximate, these may change slightly depending on the outdoor unit
model.

e This function setting is not possible to set with Priority capacity mode (rid) and the Low noise
setting (i=k) at the same time.

6.1.3.5 Cancellation of outdoor ambient temperature limit (%)

«l Ty « Zn

Press PSW1 and select the setting condition “it” to “=” at the cancellation of outdoor ambient
temperature limit of 1%, Then this function can be set.

The heating operation is continued under a high outdoor temperature or the cooling operation is
continued under a low temperature.

Setting condition Operation mode

]
=t

Function disabled (factory setting)

OPTIONAL FUNCTIONS @ RAS-(2-3)HVRC3

{ Heating
2 Cooling
3 Heating/Cooling
€ Heating operation
The limitation of the permissible outdoor LLLL000000 000000000,
. . . /]
temperature area in heating operation 4 29 2 Operation
(factory setting) as shown in the right figure 2 /  stoppage area
is cancelled. 7 4
f 23 _ _ _ _ A 220220222027
4 N 4
G / Indoor inlet air | A
1) NOTE 4 temperature : A
/] °C “
When the outdoor ambient temperature 2 tc) A I 2
limit for heating operation is cancelled, the Y 2 2 : A
operation may stop due to increasing high -22 0 15 21
pressure since the protection control is not Outdoor temperature (°C)

cancelled.
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€ Cooling operation

The limitation of the permissible outdoor
temperature area in cooling operation (factory

/
setting) as shown in the right figure is cancelled. g +27
y
@ NOTE Operation E Indoor Inlet Air
stoppage area Temperature
e When the outdoor ambient temperature limit for 4 1 (°C)
cooling operation is cancelled, the operation may /1 N
stop due to decreasing low pressure since the 7 A
protection control is not cancelled. Outdoor Temperature (°C)

e [f this function is set and the outdoor unit operates in the operation stoppage area shown in
the above figure for a long time, the outdoor unit may be damaged since protection control is
cancelled and some alarm codes by abnormal operation may occur. If the alarm codes occur
frequently, contact your distributor or contractor.

6.1.3.6 Change of defrost condition (/1)
These optional function is available for being selected using the PSW switches and 7-segment on
the PCB:

This function allows to shift the temperature conditions in order to cause an earlier defrosting.

It is useful in installations placed in very cold regions, where frost generates continuously; enabling
an earlier defrosting operation results in a lower amount of accumulated frost, therefore keeping
higher heating capacity values.
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Press PSW1 and select the setting condition “i
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HITACHI

to “M” at the change of defrost condition “./=".

Setting condition

Operation mode

]
|

Function disabled (factory setting)

Defrost for cold area

Defrost for warm area

Defrost for extreme cold area 1

Ping

Defrost for extreme cold area 2
Example of setting:
Setting Standard Specifications (factory default state) Heating specification
condition Function selection setting 1fm : [ Function selection setting fm : !
15 )
Outdoor Defrosting
evaporating 1ol operation
temperature (°C) stop area
(pipe) s5loco__ IIIIIIIIA
1
45 190 8 o] %6 10 15
24— -
Outdoor 5’<<<<& AR
15 Defrosting tfmperature '
: (°Q) Defrosting
X operation 10 .
Outdoor evaporatmg 10L stop area operation
temperature (°C) (pipe) start area
15 |
Temperature 5locoooo- (IIIIIIIIA
conditions '
-5 10 5 56 10 15 ; ; ; , -
unde.r * * * Y ____*- * * Function selection setting iz : =
defrosting Outdoor .|
i . ; 15
operation :Sgperature 67 DefrosFmg Outdoor 7 Defrosting
L otpetrat]on evaporating 10l operation
start area temperature (°C) stop area
-15 ipe
(pipe) ) pocercce
45 0 B 29| 5 10 15
- 20 !
1
Outdoor ' 5
temperature ! Defrosting
Q) : .10 operation
start area
F-15
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6.1.3.7 Slow (fan speed) defrost setting (/=)

Press PSW1 and select the settings condition “/4” to “ {” at the slow defrost setting “/".

The indoor fan stops during the defrost operation and starting of heating operation. However,
the indoor fan can operate at low speed during the defrosting operation and starting of heating
operation.

Indoor fan operation

Setting . .
condition At start of compressor operation in heating During defrost operation  After defrost operation
operation
o STOP STOP STOP
{ STOP Slow speed Slow speed

@ NOTE

The indoor fan may operate at other speed depending on outlet air temperature of the indoor unit.

6.1.3.8 Priority capacity mode ()

Press PSW1 and select the setting condition “/4” to “ =" at the priority capacity mode setting “r”.
By setting this function, the target frequency, current limit of the compressor and the maximum

indoor fan motor step are set higher.

@ NOTE
e Do not use the setting condition “='"” and “3” unless the power supply wiring is of sufficient

ampacity, because the target frequency and current limit of the compressor during the
operation are set higher.

e level 1<level 2 <level 3.

Setting condition Operation mode

"1
=t

Function disabled (factory setting)

{ Cooling capacity correction mode 1

Ty

Cooling capacity correction mode 2

L

Cooling capacity correction mode 3

6.1.3.9 Cooling capacity priority mode (")

wll _»n w (n

By setting the cooling capacity priority mode “=" to “ ” in the function selection, the upper
frequency and target frequency of the compressor can be set higher than usual.

However, the maximum compressor frequency does not increase depending on the models.
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6.1.3.10 Heating capacity priority mode ()

By setting the heating capacity priority mode “+H” to “ {” in the function selection, the upper

frequency and target frequency of the compressor can be higher than normal.

However, the maximum compressor frequency does not increase depending on the models.

6.1.3.11 Indoor expansion valve opening during heating operation stoppage (= )

wlZ n

By setting the heating stop unit opening degree change “=» ” to “ {” or “=" in the function
selection, the expansion valve opening degree of the expansion valve of the indoor unit can be
changed.

Setting condition Operation mode

1
=t

Function disabled (factory setting)

{ Indoor expansion valve opening during heating operation stoppage 1

I Indoor expansion valve opening during heating operation stoppage 2

6.1.3.12 Indoor expansion valve opening during heating Thermo-OFF (=)

The opening degree of the expansion valve of the heating Thermo-OFF unit can be changed by
— w « Zn

setting the heating Thermo-OFF opening degree “=u=” to “ {” or “=” in the function selection.

Setting condition Operation mode

o Function disabled (factory setting)

{ Indoor expansion valve opening during heating Thermo-OFF 1

I~ Indoor expansion valve opening during heating Thermo-OFF 2

6.1.3.13 Outdoor expansion valve initial opening for heating (= )

” w An « Zn

By setting the heating start opening degree change “i
the expansion valve opening degree for heating start can be changed.

to “ i” or “=” in the function selection,

Setting condition Operation mode

[x]

e Function disabled (factory setting)

{ Outdoor expansion valve initial opening for heating 1

2 Outdoor expansion valve initial opening for heating 2
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6.1.3.14 Low noise setting (i=/2)

By setting the operation noise reduction setting “f=” to “ {” to “3” in the function selection
setting, the operation noise reduction specification can be set. The compressor frequency and
the outdoor fan motor rotation frequency are forcibly reduced and so the outdoor unit capacity
decreases and the unit operation range is limited.

Unlike the night shift setting, the compressor frequency is set lower than normal for both cooling
and heating regardless of the outdoor air temperature.

In this case, the cooling and heating capacity will be reduced to 80 %, 70 %, and 60 %, respectively.

w AV »n

Press PSW1 and select the setting condition “/4” to “” at the low noise setting “=/2” to reduce
the upper limit compressor frequency.

cssztilggn Compressor frequency limit Operation mode Reduction of operation noise (*) (dB(A))
0 100 % Function disa'bled (factory 0
setting)
- 80% Low noise setting 1 2
2,5 5 70% Low noise setting 2 3
3,85 60 % Low noise setting 3 5

@ NOTE

(*) This is the value of noise reduction (approximate) from the operating noise when no setting is
made (compressor running at maximum speed, 100 %).

6.1.3.15 Demand function setting (=/~)

Press PSW1 and select the setting condition “ {”, so that the fixing of demand function “=/£” can
be set.

OPTIONAL FUNCTIONS @ RAS-(2-3)HVRC3

Setting condition Operation mode

b Function disabled (factory setting)

{ Value according to external input demand function

By doing so, the demand running current control will be performed, according to the demand

wlZn w (5

function (“&” to “ {1”) selected at one of the input terminal 4, “ 2" and“ 3":

Control function number set at .
. W e T g% Demand current limit value
external input", " to“ =" (*)

i~5, U 100 %
40 %
60 %
70 %
80 %
100 %

xn(]
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However, it is not necessary to short-circuit the demand input terminals on the outdoor unit PCB
(limit will then be 100 %).

If the outdoor unit running current exceeds the maximum limit for 20 minutes, the indoor unit is

put under Thermo-OFF condition. In this case, the stoppage code number “ {L” is given.
@ wore
(*) In case that multiple demand functions are set at the inputs "» {"to "» 2", priority is given in

the order of 1> "1 > H > = > L.

Demand control

Adapting the self-demand function, which causes the power consumption to drop drastically for
the purpose of saving energy.

Excessive power supply
consumption exceeding the
power setting range is restricted

--- -4 Power setting

Selectable from 100 %, 80 %,
70 %, 60 % and 40 % of the
rated power consumption for
cooling operation.

Power Consumption

Morning Daytime Night

Operating hours

@ NOTE

The demand current control (%) is value criterion. The value used for this control is calculated
from the current, and therefore is different from the value indicated by a wattmeter. If it is
required that the maximum power consumption is managed precisely, a field-supplied demand
controller should be used.

e The actual value may temporarily be higher than the indicated value shown above depending on
the operating control conditions such as protection control.
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6.1.3.16 Wave function setting (i/~)

Press PSW1 and select the settings condition “L” to “ {” to set wave function setting “/{£”.

While this function is activated, the maximum limit of running current is changed from A to B as
shown in the attached figure:

A - - - - - -
A Electricity consumption (100 %)
B Electricity consumption according to the input setting (if
B T T T T “=E” function is set to {).
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
20min 10 min 20 min 10 min 20 min 10 min 20 min
Setting condition Operation mode

]

i Function disabled (factory setting)

{ Value switching from A to B

G NOTE

In the case that the demand current control is not set to 1 or the external input signal is not
available, this function is not available (limit will always be 100 %).

e The current limit value is a targeted value. The actual current value may temporarily be higher
than the value shown in the table above depending on the operating control condition.

e When the scheduled operation of “Demand function setting” is set from the centralized
controller, refer to related technical documentation of the centralized controller.

6.1.3.17 Cold draft protection (F i)

Press PSW1 and select the setting condition “” to “2” to set the cold draft protection “F i”

When the indoor unit discharge air temperature drops falls down at cooling operation, the
outdoor unit fan stops and the compressor frequency decreases to prevent a drop in discharge air
temperature. If the outlet temperature decreases and the temperature is less than Thermo-OFF
condition even after the compressor frequency decreases, the indoor unit becomes Thermo-OFF
condition (when Thermo-OFF is activated under this condition, the operation will be restarted after
3 minutes).

@ NOTE

e Thermo-ON: The indoor unit is running.

e Thermo-OFF: The indoor unit stays on, but doesn’t run.
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Outlet temperature

Setting condition

Target value At Thermo-OFF
o i, i,
{ 10°C 7°C
P 12°C 9°C

6.1.3.18 Thermo-OFF setting for outdoor unit after defrosting operation (= =

wu A1 n

The outdoor unit can be stopped after defrosting is completed by setting “=/%” to “ " in “Thermo-
OFF setting for outdoor unit after defrosting operation” in function selection.

After stopping, the outdoor unit will start heating after the 3-minute on-guard period.

Setting condition Operation mode

"1

b Function disabled (factory setting)

{ Thermo-OFF setting for outdoor unit after defrosting operation

6.1.3.19 Intermittent operation of outdoor fan motor (- /)

It can be used as a simple snow prevention measure (auxiliary function) for outdoor fans.

Intermittent operation of outdoor fan is enabled when external input function number “~” is set
or when function selection setting “F {” is set to “ {” to “~”. When the outdoor unit is stopped
(compressor is stopped), the fan of the outdoor unit starts intermittent operation when the
outdoor air temperature becomes 10 °C or lower, and stops when the outdoor air temperature
becomes 16 °C or higher.

If the outdoor unit is operated (compressor is operated) in this state, the fan of the outdoor unit
will switch to normal operation.

The operation during intermittent operation of the outdoor blower is as shown below.

Fan operation

Fan stop A
S

600 s

@ NOTE

Repeats intermittent operation with 600 s as 1 cycle.
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Setting condition

Operation mode

Outdoor fan operation time A (s)

Function disabled (factory setting)

Continuous operation (600 s)

Outdoor fan start/stop operation 1

30

Outdoor fan start/stop operation 2

60

Outdoor fan start/stop operation 3

120

Outdoor fan start/stop operation 4

300

@ NOTE
.

This function is an auxiliary function to prevent snow accumulation. In snowfall areas or areas
where snow accumulates, the propeller fan may break due to snowfall. In snowfall areas or
areas where snow accumulates, be sure to install a snow-proof roof, enclosure, snow-proof
hood (optional part), etc. on the outdoor unit to prevent the propeller fan from cracking due to
snowfall or abnormal vibration due to unbalanced propeller fan.

e [f the fan motor malfunctions during operation with this function, the fan of the outdoor unit
will be stopped and this function will be suspended. As for the alarm code, the relevant alarm
will be reported the next time the outdoor unit is operated (when the compressor is operating).
Please check the contents of the alarm code before taking any action.

e When using the unit, to prevent injury due to unexpected fan operation, indicate on a
clearly visible part of the unit that the fan is set to operate while the outdoor unit is stopped
(compressor is stopped).

6.1.3.20 Alternate defrost mode (F =)

When “F 5" is set to “ {” for “Alternate defrost mode” in the function selection, defrosting is
performed alternately when there are two or more outdoor units connected to H-LINK II.

Setting condition Operation mode

"
=t

Function disabled (factory setting)

{ Effectivity of alternation defrost mode

The other outdoor unit will not defrost until the other outdoor unit finishes defrosting.

> Prepare for Defrosting>> Defrost >

> Prepare for Defrosting

@ NOTE

This mode performs defrosting alternately for each combination of outdoor unit A (refrigerant
system is even) and outdoor unit B (refrigerant system is the refrigerant system of outdoor unit A +
1) connected by H-LINK II.

\

Del
eay > Prepare for Defrosting>>

Defrost >
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6.1.3.21 Cancellation of defrost at absence judgement (- )

When “F 5" is set to “ {” in the function selection, this function allows the unit to continue
defrosting or heating operation without defrosting even if the motion sensor determines that no
one is present in the area during defrosting preparation.

Setting condition Operation mode

"

b Function disabled (factory setting)

{ Cancellation of defrost at absence judgement

6.1.3.22 Change forced stoppage status (- )

wlZ
)

By setting the forced stop status change “F £” to “ {” in the function selection, the indoor fan can
be operated while the compressor is forced off.

Setting condition Operation mode

Function disabled (factory setting)

{ Permit indoor fan operating during forced stoppage

6.2 RAS-(4-6)H(V)(R/N)(C/P)2E
6.2.1 Menu mode accessing (by 7-segment display)

Make sure to perform external input/output and setting while the outdoor unit is stopped. It
cannot be set while the outdoor is operating or check mode.

RAS-(4-6)HV(R/N)(C/P)2E (PCB2)  RAS-(4-6)H(R/N)(C/P)2E (PCB1)

==l
7-segment 7-lsegment. EE !
Disp_lgy : Display \. |
!_1. | s |
i - -DSW2
I | pswa | [Dswi PSW1 PSW2 PSW3
= 500
PSW1 PSW2 PSW3 vV A
v A

7-segment display, DSWs and PSWs location.

@ NOTE

All the DSWs and PSWs mentioned in this chapter are located in this way:
- PCB2 for RAS-(4-6)HV(R/N)(C/P)2E
- PCB1 for RAS-(4-6)H(R/N)(C/P)2E

SMGBO0151 rev.0 - 02/2024 129

OPTIONAL FUNCTIONS @ RAS-(4-6)H(V)(R/N)(C/P)2E



HITACHI

6.2.1.1 Check mode

It is used to check the condition of the outdoor and indoor units. It also displays the last 15
items in alarm code history. It is mainly used for servicing.

Start setting Exit setting

Press PSW2 for 3 seconds Press PSW2 for 3 seconds

6.2.1.2 External input and output setting

It is used to set the functions by external input and output signals.

Order Start setting Order Exit setting

Turn OFF DSW2 PING6 during indicated
external input/output setting mode

2 Turn ON DSW2 PIN6 2 Turn OFF DSW1 PIN4

1 Turn ON DSW1 PIN4 1

6.2.1.3 Function setting

It is used to set the operation mode of the indoor units depending on the requirements of the
system.

Order Start setting Order Exit setting

Turn OFF DSW2 PIN5 during indicated
external input/output setting mode

2 Turn ON DSW2 PIN5 2 Turn OFF DSW1 PIN4

@ NOTE

e After setting, confirm DSW2 and DSW1 setting is same as setting before shipment.

1 Turn ON DSW1 PIN4 1

e Release “Menu Mode” after the setting is completed. Otherwise, the air conditioner may not

operate appropriately.
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6.2.2 External input and output setting (by 7-segment display)

6.2.2.1 Available control functions

The outdoor unit PCB1 has 3 input terminals (CN1, CN2) that receive external signals and two
output terminals (CN7) that send signals to the exterior. The control functions are available by
setting input and output terminals as shown below:

e eteD Setting of input functions e ISl Setting of output functions
number number

o Without setting i Without setting

{ Fixing heating operation mode { Operation signal
Z Fixing cooling operation mode = Alarm signal
3 Demand stoppage (Thermo-OFF) 3 Compressor ON signal
o Outdoor unit fan motor start/stop H Defrost operation signal

- Forced stoppage (Thermo-OFF

- and indoor unit fan stop)
& Control of 40 % current demand
i Control of 60 % current demand
b= Control of 70 % current demand
&l Control of 80 % current demand
i Control of 100 % current demand

The following functions are set before shipment:
Input terminal
Name of the input terminal  Connector pin number Setting function Control function number

Input1 (0 ) CN1 (1-2) Fixing heating operation mode {
Input 2 (» =) CN1 (2-3) Fixing cooling operation mode 2

Input (+ ) CN2 (1-2) Demand stoppage 3

Output terminal

Name of the output terminal Connector pin number Setting function Control function number
Output (= {) CN7(1-2) Operating signal {
Output (=) CN7 (1-3) Alarm signal 2

@ NOTE

The same input/output function cannot be assigned to different input/output terminals. In such
case, the setting of the higher terminal number would become invalid.
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6.2.2.2 Setting of external input and output
If the initial setting has to be modified, the following instructions must be followed:

1 DSW1 PIN4 of the outdoor unit PCB must be set to “ON” before the modification in order to
prevent activation of the compressor (the setting must be carried out during the stoppage of
the outdoor unit).

2 Set DSW2 PIN6 ON for “External input and output setting”, it will be displayed on the 7-segment
display.

3 Pressing PSW2 and PSW3 changes the input/output terminal name. After the name of each
input/output the function number appears; by pressing PSW1, it can be changed.

Function

Switch setting
contents with
PSW1

—

A )

PSW1

L - »] ( Input setting 1

{
|

Other items are set in the same manner
(External output can be set until function No. 4)

=
— —

PSW2 PSW3

ON oN 1/0 terminal

name
Input setting 2

Function

1/0 terminal
name

Input setting 3

Function

‘-,
VRO | DU IO O -

AVARVARVARV/

1/0 terminal
name

—
UN(
— —

Output setting 1

Function

1/0 terminal
name
Output setting 2

-
D

——=

)| -

Function

4 After selecting the control function number, turn OFF DSW2 PIN6. The display will be back
to the normal operation. Then turn OFF the DSW1 PIN4. The selected data is stored in the
outdoor unit PCB1 and the “external input and output setting” is completed. The stored data
is maintained even when the power source is cut OFF. Refer to the next table for the details for
the electrical wiring connection and the required parts.

Specifications of required main parts

OPTIONAL FUNCTIONS @ RAS-(4-6)H(V)(R/N)(C/P)2E

Components Specifications Remarks

PCC-1A (accessory) 5 cables with connectors in a single

3-pi t bl
pin connector cable (connected to a JST Connector, XARP-3) assembly

Cable (inside the unit)  Low voltage 0.3 mm? Less than 24 V

SMGBO0151 rev.0 - 02/2024 132



HITACHI
@ NOTE

The terminal cable must be as short as possible.

e Do not place the cables alongside the high voltage cables. Maintain at least 30 cm of distance
between the cable and the high voltage cable. The cables may be crossed. If it is necessary to
place the cables alongside the high voltage cable, insert the low voltage cables inside a metal
conduit and ground it one of the end. If sealed cables are used for the low voltage cables,
ground it one of the end of the shield cable.

e The maximum length must be within 70 m.
6.2.2.3 External input function setting

The following signals can be received by the outdoor unit PCB1.

@ Fixing heating operation mode (control function () / Fixing cooling operation
mode (control function ')

When the input terminals for setting the operation mode of the outdoor unit PCB1 are short-
circuited, the operation mode can be fixed for cooling or heating mode.

Setting example:

e Fixing heating operation at input “» {” (between 1 and 2 pins of CN1).
e Fixing cooling operation at input “» = (between 3 and 2 pins of CN1).

a 3-pin connector

a b b Outdoor unit PCB1
1 -
] CNA ‘2883 ¢ Control circuit
g O ; ss2 g d  Power source
3
X1  Auxiliary relay (cool)
X2 |Lj X1 X2 X1 Y X2 Auxiliary relay (heat)
Cc
SS3  Switch for fixing the operation mode

SS2  Switch for changing the operation mode

Operating example:

[

e Short-circuit between terminals 1 and 2 (input “» ") of the CN1 to fix heating operation mode.

Iy

e Short-circuit between terminals 2 and 3 (input “» =) of the CN1 to fix cooling operation mode.
During the setting of heating (or cooling) mode, cooling (or heating) mode will not be available.
The indoor units in cooling or dry operation (or heating operation) will be switched to Thermo-OFF

w 201y

condition during the setting of the operation, and stoppage code number “='4” is given.
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€ Demand stoppage (control function =) / Forced stoppage (control function =)
When the input terminals for demand stoppage or forced stoppage on the outdoor unit PCB1 are
short-circuited while running, the compressor(s) is stopped (Thermo-OFF).

In addition, in the case the forced stoppage, the fan motor of indoor unit(s) is operated as shown
below:

Indoor unit fan status according to the ~ £ setting when forced stoppage is set

Forced stoppage Function setting “FE”=11 Stop

(control function number %)

{

Function setting “FE”= { Cooling: airflow setting, heating: Lo setting

Setting example:

e Demand stoppage at input “» =" (between 1 and 2 pins of CN2).
e Forced stoppage at input “» =" (between 1 and 2 pins of CN2).

a 3-pin connector
2 b X b Outdoor unit PCB1
] CN2 %sss
2l|[=> ; d c Control circuit
3
d Power source
X1 |
X1 Y X1 Auxiliary relay
c
SS3 Demand stoppage switch

Operating example:

]

e Short-circuit terminals 1 and 2 (input “» =”) of CN2 to activate the demand stoppage.

]

e Short-circuit terminals 1 and 2 (input “» =”) of CN2 to activate the forced stoppage.

e The stoppage code is number (L. By disconnecting the demand switch contact, restarting is
available.

In case the control demand (ON/OFF) is completed, it is recommended that the control (ON/OFF)
time configuration is set according to the heat load recommendation. Also set the demand control
time once in 15 minutes, the minimum to save energy.

& Outdoor unit fan motor start/stop (control function =

This is an auxiliary function to protect the outdoor unit from snow. When the input terminals for
outdoor fan motor start/stop on the outdoor unit PCB1 are short-circuited during the compressor
stoppage, all the outdoor fan motors start operating. If the compressor restarts operating, the
outdoor fan motors will be restored to normal operation. If the input terminals of outdoor fan
motor start/stop are opened during the outdoor fan motor operation following the short circuit
of these terminals, the outdoor fan motor will stop. This function is possible only during the
compressor stoppage (during Switch-OFF or Thermo-OFF of the Switch-ON). Therefore, this
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function will not be possible even if the input signal is sent during the normal cooling or heating
operation.

@ NOTE
o

This is an auxiliary function to protect the unit from snow. In snowy regions, make sure to
protect the unit with a snow-prevention roof, fence (field-supplied), etc. Otherwise, abnormal
vibrations due to imbalanced propeller fan will be caused.

e [If the fan motor or fan controller fail during the outdoor fan motor start/stop operation, stop the
outdoor fan motor to suspend the operation. Check the alarm code and deal properly with the
failure next time the compressor is operated.

e When setting the snow sensor switch for outdoor fan motor start/stop, make sure that the
continuous operating time is 30 seconds or more. Also the outdoor fan motor start/stop intervals
shall be at least 10 minutes. Otherwise, malfunction of the outdoor fan motors will be caused by
frequent start/stop.

A CAUTION

Because of this setting, the outdoor fan can operate even while the outdoor unit (compressor)
stops. Display a notice to that effect on a readily visible part of the unit body, in order to avoid
injuries caused by an unintended outdoor fan operation.

Setting example

Outdoor fan motor start/stop at input “» = (between 1 and 2 pins of CN2)
a 3-pin connector
a b b Outd it PCB1
1 CN21 L\SSS utdoor uni
2= 2 d c Control circuit
3
X1 | d Power source
? X1

p X1 Auxiliary relay

SS3 Snow sensor switch

€ Demand current control of 40, 60, 70, 80 and 100 % (Control function A to :'L"’)

When the demand current control input terminals for the outdoor unit PCB1 are short-circuited,

the compressor frequency is controlled by the maximum current limit of the outdoor unit, which is

set at 100 %, 80 %, 70 %, 60 % and 40 %. If the outdoor unit running current exceeds the maximum

limit for 20 minutes, the indoor unit is put under Thermo-OFF condition. In this case, the stoppage
w (y

code number “ i1” is given. When the input terminal is opened during the demand current
control, its control is released.

@ NOTE

e Thermo-ON: The outdoor unit and some indoor units are running.
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e Thermo-OFF: The outdoor unit and some indoor units stay on, but don’t run.

e The demand current control (%) is value criterion. The value used for this control is calculated
from the current, and therefore is different from the value indicated by a wattmeter. If it is
required that the maximum power consumption is managed precisely, a field-supplied demand
controller should be used.

e The actual value may temporarily be higher than the indicated value (by 40 % to 100 %)
depending on the operating control conditions such as protection control.

Setting example

Demand current control at input “» = (between 2 and 3 pins of CN1), control function number &
to (.
a 3-pin connector
a b
b Outdoor unit PCB1
) CN1 {sss
1 . .
3 (mp g d C Control circuit
d Power source
X1 | X1
c X1 Auxiliary relay
SS3 Demand current switch

6.2.2.4 External output function setting
The following signals can be received by the outdoor unit PCB.

Specification for the main component requirements:

Components Specifications

Auxiliary relay (*) High power relay, LY2F 12 VDC

@ NOTE

(*) Do not use the relays made with diodes.
@ Operation signal (Control function )

This function is used to receive the operation signal.

The auxiliary contact relay (RYa) is closed during the operation. The operation signal is sent to
output terminals when the indoor units (or a single indoor unit) are operating. This function can be
used for the circulation or humidification operation.
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Setting example:

Operation signal at output “= ” (between 1 and 2 pins of CN7).

a  Auxiliary relay

b 3-pin connector

C Connector CN7

d Outdoor unit PCB1

@ Alarm signal (Control function )

This function is used to receive the alarm signal.

The auxiliary contact relay (RYa) is closed when the alarm occurs. The alarm signal will be sent to
output terminals when the indoor units (or a single indoor unit) are operating and an alarm occurs
in the system.

Setting example:

Alarm signal at output “==” (between 1 and 3 pins of CN7).

a Auxiliary relay

b 3-pin connector

C Connector CN7

d Outdoor unit PCB1

€ Compressor ON signal (Control function )

This function is used to receive the compressor operation signal.

The auxiliary contact relay (RYa) is closed during the compressor operation. Compressor ON signal
at output “=="” (between 1 and 3 pins of CN7).

Setting example:

Compressor ON signal at output “==" (between 1 and 3 pins of CN7).

a  Auxiliary relay

b 3-pin connector

C Connector CN7

d  Outdoor unit PCB1
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@ Defrosting signal (Control function -)

This function is used to receive the defrosting signal.

The auxiliary contact relay (RYa) is closed during defrosting.

Setting example:

Defrosting stoppage at output “==" (between 1 and 3 pins of CN7).
RYa a a  Auxiliary relay
T 1 3
) b b  3-pin connector
133 ¢ Connector CN7
o B~
CN7 d  Outdoor unit PCB1

6.2.3 Function setting (by 7-segment display)

6.2.3.1 Sequence of the function setting

1 Set DSW1 PIN4 of the outdoor unit to ON position before performing in order to prevent the
compressor from being activated (outdoor unit stoppage). This setting must be carried out
during stoppage of the outdoor unit.

2 By selecting DSW2 PIN5 “Function setting”, the following appears on the 7-segment display.
SEG

)

,- ' ' <<— Function setting item

-/

@ NOTE

After the setting is completed, check that “Menu” is not shown in the display, otherwise the air

conditioner may not operate correctly.

3 Pressing PSW2 and PSW3 changes the function setting item. After the name of each input/
output the function number appears; by pressing PSW1, it can be changed.
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DSW1 PIN4 ON
DSW2 PIN5 ON

Circulator function at heating
Thermo-OFF

PSW2 v A PSW3

PSW1
4

PSW2 v A PSW3

Night shift

PSW2 v aPSW3

SW1
>

PSW2 ¥ A PSW3

S Cancellation of outdoor ambient
temperature limit

PSW2 v a PSW3

PSW1 PSW1
4 >

PSW2 ¥ APSW3

Change of defrost condition

PSW2 v a PSW3

PSW1 PsSW1
> 4

PSW2 ¥ A PSW3

Slow (fan Speed) defrost setting

PSW2 ¥ A PSW3

PSW1
Sl

PSW2 ¥ aPSW3

Cancellation of hot start

PSW2 v A PSW3

PSW1
4

PSW2 v A PSW3

Heating capacity priority mode

PSW2 ¥ aPSW3

PSW1
4

PSW2 ¥ aPSW3

Compressor frequency fixed mode

PSW2 v aPSW3

PSW1
>

PSW2 v A PSW3

Indoor expansion valve opening
during heating operation stoppage

PSW2 v A PSW3
PSW1 PSW
4 4
PSW2 v A PSW3
Indoor expansion valve initial
opening during heating Thermo-OFF
PSW2 ¥ aPSW3
PSW1 PSwW1
> 4
PSW2 ¥ A PSW3

[

Indoor expansion valve initial
opening during heating Thermo-OFF

PSW2 v a PSW3

1| PSwWi1 PSW1
4 4

PSW2 v A PSW3

Low noise setting

PSW2 v aPSW3

PSW1 PSW1
> 4

PSW2 v A PSW3

Demand function setting

PSW2 v A PSW3

PsSwW1
4

PSW2 v A PSW3

| . )
Demand function setting

PSW2 v A PSW3

PSW1
>

PSW2 v aPSW3

F Protection of decrease in outlet
temperature for cooling

PSW2 v A PSW3

PSW1 PSW1
4 4

PSW2 ¥ aPSW3

Outlet temperature (DOAS)

PSW2 ¥ A PSW3

PSW1 PSW1
4 4

PSW2 v A PSW3

I Hot gas bypass control
= disabled

PSW2 v A PSW3

PSW1
4

PSW2 v A PSW3
d Thermo-OFF setting for outdoor
unit after defrosting operation
PSW2 v A PSW3

PsSwW1
4

PSW2 v A PSW3

Intermitent operation of
outdoor fan motor

PSW2 v A PSW3

PSW1
4

PSW2 ¥ a PSW3

Not prepared

PSW2 v A PSW3

PSW2 v A PSW3

Not prepared

PSW2 v A PSW3

PSW2 ¥ aPSW3

Not prepared

PSW2 ¥ A PSW3

HITACHI

—

PSW2 ¥ A PSW3

Not prepared

PSW2 v A PSW3

PSW2 v A PSW3

Not prepared

PSW2 ¥ A PSW3

PSW2 ¥ aPSW3

High static pressure
mode setting

PSW2 v A PSW3

PSW2 v A PSW3

Crankcase heater control
during stoppage

PSW2 ¥ A PSW3

PSW1
4

PSW2 v A PSW3

Not prepared

PSW2 v aPSW3

PSW2 v A PSW3

Not prepared

PSW2 v aPSW3

PSW2 v A PSW3

Not prepared

PSW2 ¥ aPSW3

PSW2 ¥ aPSW3

Permit indoor fan operation
during forced stoppage

PSW2 ¥ A PSW3

PSW1
>

PSW2 v aPSW3

Not prepared

PSW2 ¥ a PSW3

PSW2 v aPSW3

Not prepared

PSW2 v A PSW3

PSW2 v A PSW3

®
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4 After selecting the function setting, turn OFF DSW2 PIN5. The display will be back to the normal
operation. Then turn OFF DSW1 PIN4. The selected data is stored in the outdoor unit PCB and
the “function setting” is completed. The stored data is maintained even when the power source

is cut OFF.

6.2.3.2 Function setting

No. Setting Item 7-S§gment Contents
Display
, Circulator function at heating e L Initial setting
A
Thermo-OFF {  Heating Thermo-OFF fan intermittent operation
D Initial setting
2 Night shift (low noise) o
{  Night shift
I Initial setting
5 Cancellation of outdoor ambient - f For heating
. . PR
temperature limit ' 2 For cooling
3 For cooling/heating
D Initial setting
4  Change of defrost condition o {  Switching of defrosting conditions (cold area)
2 Switching of defrosting conditions (warm area)
D Initial setting
5 Slow (fan speed) defrost Fod

Slow wind defrosting setting

Cancellation outdoor unit of hot

start

Initial setting

Release of outdoor hot start control

7  Priority capacity mode

)
O

Initial setting

Cooling capacity correction mode 1

Cooling capacity correction mode 2

I

Cooling capacity correction mode 3

8 Cooling capacity priority mode

Initial setting

Cooling capacity priority mode

9 Heating capacity priority mode

Initial setting

Heating capacity priority mode

10 Compressor frequency fixed mode

Initial setting

Fixed Frequency Mode

11

Indoor expansion valve opening
during heating operation stoppage

Initial setting

Change of opening of stopped heating unit 1

Change of opening of stopped heating unit 2
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7-Segment

No. Setting Item el Contents
D Initial setting
Indoo ansion valve initial - . .
12 onpeonir:ge);F:Jr?nSIg f?e\;ti\rll:, I'Ir'rle?mo—OFF Som {  Change of opening of heating Thermo-OFF 1
2  Change of opening of heating Thermo-OFF 2
O Initial setting
Ind i Ive initial ) ) .
13 onpeonci’r:ge):jzar?:lgo:e\;iig ?f:e?mo-ON o {  Change of heating starting opening 1
2  Change of heating starting opening 2
D Initial setting
{  Outdoor fan motor step limit: 20 steps
I Outdoor fan motor step limit: 18 steps
% OQutdoor fan motor step limit: 16 steps
Low noise setting » . .
" (in the case of low noise setting, " ui Compressor frequency limit: 80 %
. . . . IO
Eoollng/.hea;';ng operation range will T Compressor frequency limit: 60 %
e restricte
£ Compressor frequency limit: 40 %
"t Low noise setting 1
H  Low noise setting 2
5 Low noise setting 3
~ I Initial setting
15 Demand function setting o E
{  Demand function always enabled
~ I Initial setting
16 Wave function setting L
{  Wave function enabled
. D Initial setting
Cold draft protection
17 (Protection in decrease in indoor Fh {  Cooling discharge temperature decrease prevention 1
temperature for cooling) - . . .
P Cooling discharge temperature decrease prevention 2
D Initial setting
18 Outlet Temperature (DOAS) Fr {  Capacity restriction mode
I Discharge temperature restriction mode
~ D Initial setting
19 Hot gas bypass control disabled £
{  Hot gas bypass control disabled
,o Thermo-OFF setting for outdoor unit L Initial setting
=

after defrosting operation

Forced stop upon return from defrosting
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7-Segment

Bl Contents

No. Setting Item

D Initial setting

{ Intermittent fan operation (30 [s] run / 570 [s] stop)

Intermittent operation of outdoor .
fan motor '

Y]

21 Intermittent fan operation (60 [s] run / 540 [s] stop)

LN

Intermittent fan operation (120 [s] run / 480 [s] stop)

Intermittent fan operation (300 [s] run / 300 [s] stop)

22 Not prepared

i
L
I

\

23 Not prepared
24 Not prepared FH 0 -
25 Not prepared F= 0-
26 Not prepared Fh 0 -
o No setting
27 High static pressure mode setting Fr
{  Static pressure setting
)8 Crankcase heater control during o L Nosetting
stoppage {  Enable the control to restrain heater standby power
29 Not prepared Fe 0-
30 Not prepared Fr 0
31 Not prepared Fol 0o-
- 4 No setting
32 Change forced stoppage status FE
{  Permit indoor fan operation during forced stoppage
33 Not Prepared FF 0 -
34 Not Prepared Fl 0
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€ Record settings
Fill out the selected function setting number in the space of the table as shown (SET).

Iltem SEG2 SEG1 SET

Circulator function at heating Thermo-OFF FH o

]

Night shift (low noise) ] I

Cancellation of outdoor ambient temperature limit o= o

Change of defrost condition o

Slow (fan Speed) defrost setting Fu

Cancellation of hot start H

Priority capacity mode U

o IN ol n [dMlw Nk

Cooling capacity priority mode Hre I

9 Heating capacity priority mode Hh L

10 Compressor frequency fixed mode S0 I

11 Indoor expansion valve opening during heating operation stoppage = I

I

12 Indoor expansion valve initial opening during heating Thermo-OFF oo o

13 Indoor expansion valve initial opening during heating Thermo-ON fd] i

14 Low noise setting o b

15 Demand function setting oE o

16 Wave function setting HE

1l

17 Protection of decrease in outlet temperature for cooling Fh I

18 Outlet Temperature (DOAS) i o

il

19 Hot gas bypass control disabled £ I

20 Thermo-OFF setting for outdoor unit after defrosting operation P

1
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21 Intermitent operation of outdoor fan motor

22  Not prepared o b

23 Not prepared

24  Not prepared - I

L

25 Not prepared

26 Not prepared F& i

27 High static pressure mode setting F

28 Crankcase heater control during stoppage FE I

.
x|
X

29 Not prepared

30 Not prepared

31 Not prepared

32 Permit indoor fan operation during forced stoppage

1NN

33 Not prepared

34 Not prepared

[EEN
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6.2.3.3 Circulator function at heating Thermo-OFF (- H

Press PSW1 and select the setting of the condition “i” to “ {” of the indoor unit fan control during

w2 )y

the Thermo-OFF in heating mode “r~ r”.

Normally, the fan speed is changed to “LOW” at heating Thermo-OFF (there is a case that the room
temperature is too high at the heating Thermo-OFF). However, the indoor fan motor is operated at
“LOW” and stopped repeatedly by setting this function.

@ NOTE

e When the compressor is stopped, the indoor fan motor operates at “LOW” speed continuously.
e Thermo-ON: The indoor unit is running.

e Thermo-OFF: The indoor unit stays on, but doesn’t run.

The action when the indoor fan motor operates at the circulator function is indicated as follows.

Fan MOtOFr OPeration =+« e« s+ ==t r =t estrerros s e e _

Fan motor stop —_—eeeeee
2 min 6 min 2 min 6 min

A
\ A
A
\ A
A
\ A
A
\i

@ NOTE

In case using the function setting number ' to ™, install the remote sensor (THM-R2A: optional).
Because the time period of stopping the indoor fan becomes longer, the detected value of the
suction air thermistor for indoor unit becomes high, and it may take time to Thermo-ON.
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6.2.3.4 Night shift (low noise)(rv )

wln “ 'l ”

Press PSW1 and select the setting for condition “it” or of the night shift (low noise) “ruv
consequently, the function can be set. “rv ”= { reduces the upper limit of the outdoor fan rotation
and the compressor frequency as shown below in cooling operation.

n”

The night shift operation shall be applied in case the cooling capacity has the allowed range to
decrease the capacity and the low noise level operation is required especially at night.

Reduction rate of maximum

“ru "setting

condition Operation Outdoor fan rotation Compressor frequency
Cooling (including dry operation) Cooling (including dry operation)
. No effect
" = 0, = 0,
I (default setting) Not Changed (=100 %) Not Changed (=100 %)
{ Night shift As shown below 60 %

at Cooling Operation

90%
A
80%  J

Reduction rate A | |
of upper limit 75% y | |
outdoor fan | |
rotation ! ! ! !
| | I |

| | | |

| | | |

| | | |

22 25 30 33

Outdoor temperature (°C)

@ NOTE

e Reduction rates are approximate, these may change slightly depending on the outdoor unit
model.

e This function setting is not possible to set with Priority Capacity Mode (rid) and the Low noise
setting (=) at the same time.
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6.2.3.5 Cancellation of outdoor ambient temperature limit (%)

«lly « Iy

Press PSW1 and select the setting condition “it” to “=” at the cancellation of outdoor ambient
temperature limit of 1%, Then this function can be set.

The heating operation is continued under a high outdoor temperature or the cooling operation is
continued under a low temperature.

Setting condition Operation mode for cancellation
o Function disabled (factory setting)
{ Heating
2 Cooling
= Heating/Cooling

€ Heating operation

The limitation of the permissible outdoor LLLLL020200 80000200227
temperature area in heating operation 29
(factory setting) as shown in the right figure
is cancelled.

@ NOTE

When the outdoor ambient temperature
limit for heating operation is cancelled, the
operation may stop due to increasing high
pressure since the protection control is not
cancelled.

Operation
stoppage area

AN NNNANNN

23 LLLLLLLLLLL

Indoor inlet air
temperature (°C)

A

SANNANNNNNNNN

e
2 > 0

21

Outdoor temperature (°C)

NOINOANNNONUNUNONUONUSNNSNANSNANANSNANN

-
(6]

€ Cooling operation

The limitation of the permissible outdoor
temperature area in cooling operation (factory-
set) as shown in the right figure is cancelled.

i Operation i i
@ o e
e When the outdoor ambient temperature

limit for cooling operation is cancelled, the
operation may stop due to decreasing low
pressure since the protection control is not

cancelled.

i~

SOONNNNNANNANNN

2

« 38

Outdoor temperature (°C)

1
~

e [f this function is set and the outdoor unit operates in the operation stoppage area shown in
the above figure for a long time, the outdoor unit may be damaged since protection control is
cancelled and some alarm codes by abnormal operation may occur. If the alarm codes occur
frequently, contact your distributor or contractor.
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6.2.3.6 Change of defrost condition (/1)

Press PSW1 and select the setting condition “/4” to “=” at the defrost for the cold area “fi=” to
change the temperature condition for starting defrost operation.

Standard specifications Cold area specifications Warm area specifications

Setting When change of defrost When change of defrost

- When change of defrost L e
condition L “ __Tn condition is set condition is set
condition is not set “itm=1 o

w w (__ Ty
=0 =2

Temperature
conditions
under
defrosting
operation

A. Outdoor evaporation temperature (pipe) (°C)
B. Defrost operation in the stop area.

C. Outdoor temperature (°C)

D. Defrost operation in the start area.

6.2.3.7 Slow (fan speed) defrost setting ()

autl wlo Ay

Press PSW1 and select the setting condition “Li” to “ {” at the slow defrost setting “/”.

The indoor fan stops during the defrost operation and starting of heating operation. However,
the indoor fan can operate at low speed during the defrosting operation and starting of heating
operation.

Indoor fan operation

Setting

condition At start of compressor operation in heatlng

During defrost operation  After defrost operation

operation
o STOP STOP STOP
{ STOP Slow speed Slow speed

@ NOTE

The indoor fan may operate at other speed depending on outlet air temperature of the indoor unit.
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6.2.3.8 Priority capacity mode ()

wln « l ”

Press PSW1 and select the setting condition “ii” to at the priority capacity mode setting “s
By setting this function, the target frequency, current limit of the compressor and the maximum
indoor fan motor step are set higher.

G NOTE
// l// V4 l”

Do not use the setting condition an unless the power supply wiring is of sufficient
ampacity, because the target frequency and current limit of the compressor during the
operation are set higher.

e level 1<level 2 <level 3.

Setting condition Compressor frequency and current limit

i Default setting
{ Compressor frequency limit is set higher to level 1

Compressor frequency limit is set higher to level 2

= Compressor frequency limit is set higher to level 3

6.2.3.9 Low noise setting (i='5)
Press PSW1 and select the setting condition “/4” to “™” at the low noise setting “c=f=” to reduce
the upper limit compressor frequency and the outdoor fan motor rotation frequency.

G NOTE

e By setting this function, the compressor frequency and the outdoor fan motor rotation frequency
are forcibly reduced and so the outdoor unit capacity decreases and the unit operation range is
limited.

e The operating noise values for a single unit are shown below. These are targeted values and so
the actual values can temporarily be higher depending on operation conditions. The operating
noise values for combination units are higher than the values below.

Operating noise (dB targeted value) Outdoor unit
Setting Compressor Outdoor fan .
condition frequency limit motor step limit RAS-4H(V)(R/N)  RAS-5H(V)(R/N)  RAS-6H(V)(R/N) capz.ﬂ.:lty.
(C/P)2E (C/P)2E (C/P)2E (to specification)
o Not changed Not changed Catalog value 100 %
{ Not changed 20 steps - -
2 Not changed 18 steps - -
= Not changed 16 steps - -
- 80 % Not changed - -
S 60 % Not changed - -
A 40 % Not changed - -
i 80 % 20 steps Setting 1: 68 Setting 1: 68 Setting 1: 69 80 %
=i 60 % 18 steps Setting 2: 67 Setting 2: 67 Setting 2: 68 60 %
S 40 % 16 steps Setting 3: 66 Setting 3: 66 Setting 3: 67 40 %
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6.2.3.10 Demand function setting (==/~)

Press PSW1 and select the setting condition “ {”, so that the fixing of demand function “=/£” can
be set.

Setting condition Operation mode

b Function disabled (factory setting)
{ Value according to external input demand function

By doing so, the demand running current control will be performed, according to the demand

function (“&” to “ {I1”) selected at one of the input terminal “» {*, “» =” and “

wlZn .,
= P

Control function number set at

[

external input', " to“ 3" (*)
i 100 %
40%
60 %
70 %
80 %
100 %

Demand current limit value

(~
{

wn

o

oY | -

x|

I3

However, it is not necessary to short-circuit the demand input terminals on the outdoor unit PCB
(limit will then be 100 %).

If the outdoor unit running current exceeds the maximum limit for 20 minutes, the indoor unit is

(71

put under Thermo-OFF condition. In this case, the stoppage code number “ 1i1” is given.

@ NOTE

(*) In case that multiple demand functions are set at the inputs “» {” to “» 37, priority is given in
the order of &> "1 > H > 5 > (L.

Demand control

Adapting the self-demand function, which causes the power consumption to drop drastically for
the purpose of saving energy.

[ Excessive power supply
consumption exceeding the
power setting range is restricted

—————————————————— --- —{ Power setting

Selectable from 100 %,
80 %, 70 %, 60 % and

40 % of the rated power
consumption for cooling
operation.

Power consumption

Morning Daytime Night
Operating hours
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C NOTE

The demand current control (%) is value criterion. The value used for this control is calculated
from the current, and therefore is different from the value indicated by a wattmeter. If it is
required that the maximum power consumption is managed precisely, a field-supplied demand
controller should be used.

e The actual value may temporarily be higher than the indicated value shown above depending on
the operating control conditions such as protection control.

6.2.3.11 Wave function setting (/%)

wl (02 n

to set wave function setting “Lic

“ lﬂ

Press PSW1 and select the settings condition “/4” to

While this function is activated, the maximum limit of running current is changed from A to B as
shown in the attached figure:

A - - -- - -
A Electricity consumption (100 %)
B Electricity consumption according to the input setting (if
B T T T L “=E” function is set to {).
L L L I
1 1 1 1 1 1 1
1 1 1 1 1 1 1
20 min 10m|n 20min 10 min 20 min 10 min 20 min
Setting condition Operation mode

]

o Function disabled (factory setting)

{ Value switching from A to B

C NOTE

In the case that the demand current control is not set to 1 or the external input signal is not
available, this function is not available (limit will always be 100 %).

e The current limit value is a targeted value. The actual current value may temporarily be higher
than the value shown in the table above depending on the operating control condition.

e When the scheduled operation of “Demand function setting” is set from the centralized
controller, refer to related technical documentation of the centralized controller.

6.2.3.12 Cold draft protection (F i)

u' ' n

Press PSW1 and select the setting condition “” to “=” to set the cold draft protection
When the indoor unit discharge air temperature drops falls down at cooling operation, the
outdoor unit fan stops and the compressor frequency decreases to prevent a drop in discharge air
temperature. If the outlet temperature decreases and the temperature is less than Thermo-OFF
condition even after the compressor frequency decreases, the indoor unit becomes Thermo-OFF
condition (when Thermo-OFF is activated under this condition, the operation will be restarted after
3 minutes).
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@ NOTE

e Thermo-ON: The indoor unit is running.

e Thermo-OFF: The indoor unit stays on, but doesn’t run.

Outlet temperature

Setting condition

Target value At Thermo-OFF
o - -
' 10 °C 7°C
I~ 12°C 9°C

6.2.4 Power saving function from wired controller

6.2.4.1 Power saving guide

Press “ECO” button then the power saving guide will be displayed to support the setting. Easy
access to the confirmation and setting screen from the current setting status screen.

6.2.4.2 Outdoor unit capacity control

The demand function setting can be controlled from wired controller. Select from “Peak cut
control” and “Moderate control” according to the situation.

“Peak cut control” function

The peak cut control reduces the power consumption range when it exceeds the value of the
power saving setting.

without
A Power saving setting
IR By Power saving set value
s e Ry It can be selected from 100 %,
EfF--TTTEEEEE Y = U 90 %, 80 %, 70 %, 60 %, 50 %
g and 40 % of reference power
g consumption.
° Maximum capacity operation
“;’ in power saving set value range
o
o
=

Morning Daytime Night

@ NOTE
.

The power set value (%) is just a criterion. The power set value for this function is different from
the actual power value in precision. Use the demand controller (option) when it is necessary to
manage the maximum power correctly.

Operation time

e The cooling capacity will be decreased according to the power saving setting value for the
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reducing of compressor motor revolution.

e The actual electrical power consumption may be higher than the value displayed on the screen
under certain operating condition such as protective control.

e This function is used to inhibit power consumption of the operating. Do not use it for minimize
the capacity of current and the voltage for the power circuit, power source wiring, ELB,
transformer, etc. It may cause actuation of interrupter and equipment fault.

“Moderate Control” function

The moderate control adjusts the air conditioning capacity not to exceeds the value of the power
saving setting.

A without
moderate control setting

Moderate control setting

Power consumption

-

Operation time
@ nore
e The moderate control setting value can be set from 40 % to 100 % of regular capacity by every
10 %.

e The setting value is just a criterion. It might be different according to the actual service condition
and operating condition.

OPTIONAL FUNCTIONS @ RAS-(4-6)H(V)(R/N)(C/P)2E
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6.2.4.3 Rotation control function

The rotation control switches multiple indoor unit operating mode to fan mode (Thermo-OFF) in
order one by one.

Order of fan
operation
1
F i : :
*aln operation Cooling operation
N
7\Order 9f fan
operation
2
The indoor unit fan
Cooling Fan operation | Cooling 'operatiFJn is pe.zrformed
operation *q operation in rotation by indoor
unit address numbers.
N
B Order Fan
operation 3
Cooling operation Fan operation
Indoor unit 3
> Time

@ NOTE

e (*1)The fan mode time can be selected in the interval of 3 minutes, 5 minutes and 10 minutes.

e |t is possible to change the rotation assigned number according to the minimum differential
between the setting temperature and indoor temperature.
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The intermittent operation repeats cooling/heating and fan (Thermo-OFF) mode alternately in
fixed intervals. It is controlled from the master remote control.

The continuous time for normal operation and Thermo-OFF is as follows:

Power . .
- Cooling Heating
30 min 30 min 30 min 30 min
- - - -
Cooling Fan Cooling Fan Heating Fan Heating Fan
LOW operation operation operation operation operation operation operation operation
20 min 10 min 20 min 10 min 25 min 5min 25 min 5 min
Cooling Fan Cooling Fan Heating Fan Heating Fan
MED operation operation operation operation operation operation operation operation
17 min 13 min 17 min 13 min 20 min 10 min 20 min 10 min
Cooling Fan Cooling Fan Heating Fan Heating Fan
HIGH operation operation operation operation operation operation operation operation
15 min 15 min 15 min 15 min 15.5 min 14.5 min 15.5 min 14.5 min
Time Time
6.2.4.5 Power saving schedule function
The power saving schedule function is utilized to set the power saving schedule on indoor unit
capacity control and intermittent control up to 5 settings a day each day of the week.
Capacity Control 15:38 Med) Capacity Control (Mon) 15:38 (Med)
0 3 12 18 . . .
A00000C e e RO 08 : 00 12:10  LOW
Tue | CO0000C00000000000C00000 12:00 ~ 17:10  HIGH
Yed | DO00000000000000000000000 [> 1758 g WED &
Thu | DO0000000000Q00000Q00000 : : WaY &
Fri | 000000)00000000000000000 19:30 ~  271:30 MED
zat | J00000000000000000000000 T
sun | 00000000000000000000000 ' :
Bl At - Rt D=1, E3idi. E8cntr EEERRtrn
The display of the noise reduction schedule is the same
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6.2.4.6 Operation noise reduction schedule function

The operation noise reduction schedule function is utilized to set the operation noise reduction
schedule up to 5 settings a day each day of the week.

@ NOTE

The operation noise reduction setting may decreases the cooling/heating capacity.
6.2.4.7 Power consumption display function
This function displays the power consumption of the outdoor unit compressor. The value of each

displayed in Graph/List format is 1 day, 1 week and 1 year. The display period of consumption
comparison can be selected from 1 day before/Today to 1 year ago/This year.

Power Consumption[wk]lkWh  14:39 (Wed)
500 |

P S .

B2w aao

B1w a00 4o "Tue Wed Thu Fri Sat Sun
Thiz » EJadjust Ok [EList

@ NOTE

The power consumption for outdoor unit compressor will be displayed.
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7.1 Preliminary checks

The test run must be performed according to the instructions in this chapter.

A DANGER

Do not use the system until all the checkpoints have been verified.

Make sure that the refrigerant pipes and the communication cables between the outdoor

and indoor units are connected to the same refrigerant cycle. Failure to do so could lead to
abnormal operations or a serious accident. Check that the setting of the refrigerant cycle DSW
(on outdoor units, on indoor units) and of the unit number (DSW4 and RSW1 for R32 or DSW6
and RSW1 for R410A) of the indoor units is suitable for the system. Check whether the DSW
setting specified on the printed circuit of the indoor and outdoor units is correct. Pay special
attention to the outdoor unit number, the refrigerant cycle number and the terminal resistance.

Make sure that the electric resistance is greater than 1 MQ; to do this, measure the resistance
between the earth and the terminal of the electrical components. If not, do not use the
system until the electrical leak has been detected and repaired. Do not apply voltage to the
communication terminals.

Check that all the cables, L1, L2, L3 and N (R, Sand T) in case of 3 phases or L and N in case

of 1 phase models are correctly connected to the power supply line. If they are not correctly
connected, the unit will not work and the remote control will indicate alarm code “L'5”. When
this happens, check and change the phase of the power supply line according to the sheet on
the back of the service cover.

A CAUTION

Make sure that the unit’s main power supply line switch has been on for more than 12 hours, to
heat the compressor oil with the heating resistors.

@ NOTE

Make sure the electric components in the installation (earth leakage breaker, circuit breaker,
cables, connectors and cable terminals) have been selected correctly in line with the electrical
data given in this Manual. Also ensure that these components meet the local and national
codes.

Use shielded cables (> 0.75 mm?) for the communication installation wiring to avoid
electromagnetic noise (the shielded cable must have a total length shorter than 1000 m, and its
size must comply with local codes).

For 3 phases models, check the connection of the power supply wiring terminals (terminals “L1
toll(R)” “L2to L2 (S)”, “L3 to L3 (T)” and “N to N”). Supply voltage 3N ~ 400 V 50 Hz. If it is
different, some components could be damaged.

For 1 phase models, check the connection of the power supply wiring terminals (terminals “L1
to L1” and “N to N”). Supply voltage ~ 230 V 50 Hz. If it is different, some components could be
damaged.
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7.2 Before the test run

A CAUTION
e Disconnect all the power supply switches.
e Use a multimeter and check that all the switches are disconnected.

Before carrying out the test run, check that the unit is properly installed in accordance with the
Installation and Operation Manual. After that, check the following parts.

Check items Contents

1 Damage Is the unit or its internal parts damaged?

Is the fan runner installed in the centre of the casing? Is the fan motor installed outside

2 Fan motor . . .
the casing? (the fan motor must not make contact with the casing).

Have the screws loosened due to vibration during transport? Check that the screws are

3 Screws ) . . . . - -
firmly fastened during the installation, especially the screws for the electrical wiring.

Check that no refrigerant leaks are present. The pipe torque part (flare part) may be

4 Refrigerant leak . . .
& loosened due to vibration during transport.

5 Setting the DSW Check that the DSW setting is the same as before shipment.

Measure the resistance between electrical components terminal and ground using a
multimeter.

6 Insulation * It is normal for the resistance to be 1 MQ and greater.

If it is 1 MQ or less, do not start-up the unit due to insulation failures in the electrical
parts. Do not apply power to the operating line terminal board (the control PCB may be

damaged).
Stop valve . .
7 P Before the test run, check that the outdoor unit stop valve is completely open.
completely open
Operation is not available with an incorrect power phase or absence of a phase.
Alarm “03” or “05” will be displayed on the remote control LCD screen.
8  Power phases Alarm “L 37 or “I3'%” will be displayed on the outdoor unit 7-segment display.
Check the power phase in accordance with the caution label located near the terminal
board of the outdoor unit or on the back side of the service cover.
Once items 1 to 8 have been completed, turn ON power supply to the outdoor unit. The
9 Turn ON crankcase electricity is provided to the crankcase heater to heat the compressor.

heater ** The compressor may be damaged if not pre-heated. Therefore, the compressor must be
activated after the power supply is turned ON for at least 12 hours.

To be used with cooling and heating operation:

Is the indoor temperature 27 °C DB or lower during the heating operation? (the
Indoor and outdoor . . - .
10 temperature heating operation may not be operated due to the activation of the operating overload
P prevention with an ambient temperature of 27 °C DB or over).

@ NOTE

* Insulation resistance

In order to carry out the operational test, set the test mode via the remote control.

In the case that the unit has been turned OFF for large periods of time, the insulation resistance
may be reduced to 1 MQ or less because the refrigerant is maintained in the compressor. Check the
following points.
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e Disconnect the compressor cables and measure the insulation resistance of the compressor
itself. If the resistance is 1 MQ and over, failures have occurred in the insulation of other
electrical parts.

e [fthe resistance is 1 MQ or lower, reconnect the compressor and turn ON the main power supply.
The compressor will automatically be heated. Re-check the insulation resistance after current
has been applied for at least 3 hours (the pre-heating time depends on the air conditions, the
length of the piping or the condition of the refrigerant).

Before connecting the circuit breaker, check the rated capacity.
** Stoppage of the compressor operation

The compressor may not be available for a maximum time period of 4 hours if the power supply is
not previously turned ON. At this time, stoppage code (d1-22) is displayed on the LCD screen of the
remote control and the forced Thermo-OFF function is started.

If compressor operation is required:

1 Turn ON the power supply to the outdoor unit

2 Wait 30 seconds and press of the outdoor unit for at least 3 seconds:
» PSW1 on PCB1 for models from 4 to 6 HP 3N~ 400 V 50 Hz

» PSW1 on PCB2 for models from 2 to 6 HP 1~ 230 V 50 Hz

The forced Thermo-OFF function (d1-22) will be cancelled and the operation of the compressor will
be available.

7.3 Test run using the PC-ARFG-E remote control switch (example)

1 Select “Installation Menu” and press “OK”.

Service & Installation ~ (Mon) 16:30

Service Menu

Installation Menu

Check Menu
(3 Enter  Back
2 Select “Test Run” and press “OK”.
Installation Menu (Mon) 16:30
Function Selection .

Thermistor Selection
Input/Output
Thermistor Calibration in Controller

(13 Enter  Back

SMGBO0151 rev.0 - 02/2024 159

COMMISSIONING @ TEST RUN USING THE PC-ARFG-E REMOTE CONTROL SWITCH (EXAMPLE)



HITACHI

3 The total number of the indoor units connected to the wired controller or to the system is
indicated on the screen.

Test Run: 2 Units

(“2 units” is indicated for a twin combination, “3 units” for a triple, and “4 units” for a quad, etc.)

4 |If the number of indoor units displayed on the screen is not matching with the real quantity of
units connected to this controller, follow the procedure below.

Turn OFF the power supply, check the following items and perform the correct connection (do
not repeat turning ON and OFF within 10 seconds):

® The power supply to the indoor unit was not turned ON or there is an incorrect wiring
issue.

® There was an incorrect connection issue regarding interconnecting cables between indoor
units or of the controller cable.

® There was an incorrect setting of the rotary switch and DIP switches (the settings were
overlapped), on the printed circuit board (PCB) for the indoor unit.

5 Cancel “Test Run” Mode

® When the unit is not in operation, press “S”".
® When the unit is in operation, press “0©” (ON/OFF).
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7.4 Test run from the outdoor unit

The procedure of test run from the outdoor unit is indicated below. The setting of this DSW is
available with power source ON. Setting of DSW (before shipment):

RAS-(4-6)HV(R/N)(C/P)2E - Outdoor unit PCB2 - DSW1

RAS-{2-8)HVRG3 - Outdoor unit PCB - DSW301 RAS-(4-6)H(R/N)(C/P)2E - Outdoor unit PCB1 - DSW1

Switch for setting of service operation and function Switch for setting of service operation and function
Pin  Function Pin  Function
1 Testrun 1 Test run
ON COOL / HEAT setting ON COOL / HEAT setting
Ei iﬂ 2 (OFF: cooling mode) QEHE 2 (OFF: cooling mode)
12 3 4 (ON: heating mode) 12 34 (ON: heating mode)
3 OFF (fixed) 3 OFF (fixed)
4 Manual compressor OFF 4 Manual compressor OFF

A DANGER
e Do not touch any other electrical component part when operating switches on the PCB.

e Do not attach or detach service cover when the power source for the outdoor unit is supplied
and the outdoor unit is operated.

e Turn all the DIP switches OFF when the test run operation is completed.
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Setting the DSW
DSW301 for 2-3 HP
DSW1 for 4-6 HP

Operation

Remarks

1. Setting the operation mode.

Cooling: Set DSW PIN2 OFF

ON
Ennn
12 3 4
Heating: Set DSW PIN2 ON
ON_
n um
12 3 4
2. Start of the test run.

Set DSW PIN1 ON and
the operation starts after
approximately 20 seconds.

1. The indoor unit
automatically starts operating
when the test run of the
outdoor unit is set.

2. The ON/OFF can be
performed from the remote
control or DSW PIN1 on the
outdoor unit.

3. The operation continues for
2 hours without Thermo-OFF.

Note that the indoor units operate
in conjunction with the test run
operation of the outdoor unit.

If the test run is started from the
outdoor unit and stopped from the
remote control switch, the test run
function of the remote control switch
is cancelled. However, the test run

of the outdoor unit is not cancelled.
Check that DSW PIN1 of the outdoor
unit PCB1 is turned OFF.

In the case that several indoor
units are connected with one
remote control, perform the test

Test run ON run operation individually for each
.iu E refrigerant system one by one. Then,
T make sure to turn the power source
OFF for the indoor units in other
refrigerant systems not to operate
@ NOTE test run.
Qutdoor unit
In the heating mode, leave
DSW-PIN2 in the ON position.
The setting of DSW is not required
for the test run from the remote
control switch.
1. Setting. Compressor manual 1. When DSW PIN4 is ON Do not repeat the compressor ON/
OFF set DSW PIN4 to the ON  during the compressor OFF with frequency.
position. operation, the compressor
ON stops operating immediatly
Manual .HHH and the i.nleoor unit is under
OFF of the 12 3 4 the condition of Thermo-OFF.
compressor 2. Reset. Compressor ON: set 2. When DSW PIN4 is OFF, the

DSW PIN4 in the OFF position.

r=ss

compressor starts operating
after the cancellation of
3-minutes guard.
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Setting the DSW
DSW301 for 2-3 HP Operation Remarks
DSW1 for 4-6 HP

1. Manual defrost operation. 1. Defrost operation is Do not repeat defrosting operation

Press PSW1 more than available regardless of the frost frequently.

3 seconds during the heating  condition and total time of the \yhen manual defrosting operation

operation, and the defrosting heating operation. is accepted by PSW5 or PSW1, the

operation is started after 2. Defrost operation is time left before starting defrosting

2 minutes. This function is not ot performed when the operation is indicated on the
Manual  available within 5 minutes temperature of outdoor unit  7-segment indicator on the PCB.
defrost after starting heating heat exchanger is higher than

operation. 10 °C, high pressure is higher

2. Manual defrost operation  than 3.2 MPa or the unit is

completion. Defrosting Thermo-OFF .

operation automatically ends
and the heating operation
restarts.

When the test run operation is completed, turn all pins in the DSW to OFF.

1 If the remote control switch is set to a different mode, the test run function will not start. In this
case, perform the following actions before the test run.
v' Wired remote control switch: STOP
v Central station: STOP and remote control switch is available mode.
v/ COOL/HEAT changeover switch: connector CN1 of outdoor unit PCB is opened.
v

During the test run mode, do not control the wired remote control switch, the central station
and cool/heat changeover switch. Otherwise, the operation mode will be changed or the test
run will be ended. If necessary, control them after the test run is completed.

2 If an alarm code is indicated during the test run, reset the system by turning the main power
supply off then back on. The system should then operate.
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7.5 Checking at test run

1

Indoor and outdoor fan.
Check that the indoor and outdoor fan rotate properly and the airflow is smooth.

Power supply voltage.
Check the power supply. If the power supply is abnormal, contact the electric power company.
Usually, voltage drop will occur when starting the operation as shown in the figure (V,).

In order to protect the device, comply with the following normal range of the power supply
voltage.

Normal power supply voltage range

Initial Voltage
Supply voltage: within £10 % of rated voltage (\Q) Operating Voltage
Starting voltage (V,): 2 -15 % of rated voltage (V)
Operating voltage (V,): within +10 % of rated _
Starting Voltage
voltage (V2)

Imbalance voltage between phase: <3 %

Normal operating pressure.

Normal operating suction pressure is 0.2 at 1.1 MPa and the normal operating discharge
pressure is 1.5 at 3.3 MPa when the refrigerant charge quantity is correct. Check the operating
pressure in the test run mode.

High pressure switch.

Check the operating pressure of the high pressure switch in the following table.

COMMISSIONING @ CHECKING AT TEST RUN

Refrigerant Operating pressure
R32
4.15 MPa
R410A

High pressure increase retry (protection control)

a. The high pressure will increase when the following procedure is performed.

Cover the air inlet of the outdoor unit during the Cover the air inlet of the indoor unit during the
cooling operation heating operation.

0

F\/
i
|
| = /
\\/
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wlZl (T
l

b. When the high pressure retry control is activated, alarm code i 2” will be indicated on the
7-segment display of the outdoor unit PCB1. If the high pressure retry control occurs 3 times
wl0Zn

or more in 30 minutes, alarm code “~ =" will be indicated on the remote control LCD screen
or on the 7-segment display of the outdoor unit PCB1.

AN <00 >y

Alarm Code: 45

BseL.  QorPMODE  [IMENT.

@ NOTE

The high pressure may not increase until the high pressure switch is activated due to the
temperature condition.

7.6 Refrigerant cycle check list

The refrigerant cycle data can be checked on 7-segment of outdoor unit PCB during the test run
and the troubleshooting. However, it may take time for the checking because the operation cycle
changes depending on the operating condition.

To check the quality of refrigerant cycle, the following check list shall be used at the test run,
troubleshooting and emergency check.

1 The most important thing in the refrigerant cycle check is to check that each expansion valve
opening and the operating frequency is within the specified range. Each item varies in the value
depending on the operating frequency, indoor temperature and ambient temperature.

2 The service system tester, which automatically calculates Td and SH, facilitates the refrigerant
cycle check. If possible, record the operating cycle data by the service system tester.

CHECK LIST ON TEST OPERATION
CUSTOMER: INSTALLER: DATE:

OUTDOOR UNIT MODEL: OUTDOOR UNIT SERIAL NO.: INSPECTOR:

COMMISSIONING @ REFRIGERANT CYCLE CHECK LIST

Indoor unit model

Indoor unit serial number

Piping length: m Additional refrigerant charge: kg
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1 General
No. Check item Result
1 Are the power source wire and the transmission
wire separated from the refrigerant pipes?
2 Is the earth wire connected?
3 Is there any short-circuit?

For 3 phases models, is there any voltage abnormality between each phase?
(R-S, S-T, T-R)

5 For 1 phase models, is there any voltage abnormality between L and N?

2 Refrigerant cycle

a. Operation (cooling/heating)

No. Check item Result

1 Start-up all the units ("TEST RUN" mode).

2 Start-up all the indoor units in HIGH speed.

In the case that the constant speed compressor is repeatedly turned ON and OFF,
turn off the indoor unit (small capacity).

b. Data samples (cooling/heating, indoor temperature 21 — 30 °C)

No. Check item Result
1 Check the operating data after it has been operating for 20 minutes.
2 Check Pd and Td. Is Td-SH between 15 and 55 °C?
3 Is Ps between 0.2 and 1.1 MPa?
4 Is Pd between 1.5 and 3.3 MPa?
(If the outdoor temperature is high, Pd becomes high).
G NOTE
Underlined indicates a checking item.
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3 Check item after the data sample
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a. Cooling operation (this applies when the outside temperature is above 15 °C).

No. Check item Standard Causes Result
- Fan motor failure
'Is the fan currently oper:':mng when ’..’71:.. _ PCB1 failure
(airflow rate of outdoor unit fan) is not "i4"?
Condenser failure
" N I TL thermistor failure
Is TL (ind it t iquid pi . . .
s TL (indoor unit heat exc f'm'ger 'qul .plp.)e It is normal when Indoor unit expansion valve
2 temperature) lower than Ti (indoor unit air . R
. TL-Ti< -5 °C. fully closed
inlet temperature)?
Short-circuit
Is TG (indoor unit heat exchanger gas pipe
temperature) lower than Ti (indoor unit inlet TL thermistor failure
3 air temperature)? It is normal when  Indoor unit expansion valve
(This is applicable when the inlet air TG-Ti<-5°C. fully closed or partially open
temperature is 3 °C higher than setting Short-circuit
temperature).
Is there any excessive difference between .
. . . . TL/ TG th tor fail
indoor unit at SH (TG - TL) of indoor unit heat |t is normal if the / ) ermis OT ature
4 exchangers? difference between Ifnlc:oor unit exp§T|S|0n valve
(This is applicable when the inlet air units is within 7°c. ™'Y ggin,IS:;FacIZsoezen or
temperature is 3 °C higher than setting). P ¥
Is there any indoor unit with a heat exchanger
value of SH (TG - TL) excessively different Itis normal if SHis  Indoor unit expansion valve
5 from the value of other units and is iE within 3 °C lower locked when fully open
(opening of the indoor unit expansion valve)  than other units.  Mismatched wiring and piping
less than "5"?
Is there any indoor unit with a heat exchanger Indoor unit expansion valve
value of SH (TG - TL) excessively different It is normal if SHis locked when partially open or
6 from the value of other units and is iE within 3 °C higher closed
(opening of the indoor unit expansion valve)  than other units. Mismatched cabling and
less than "100"? piping
Is the temperature difference between indoor
units* more than 7 °C?
* The difference in temperature between
7 indoor units means the following: 7 °Cand over —

b3 (discharge air temperature) - b2 (air inlet
temperature) indicated on the remote control
by the check mode.
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b. Heating operation (this is applicable when the outdoor temperature is higher than 0 °C).

No. Check item Standard Causes Result
Low: excessive refrigerant.
Is TdSH “15 - 55 °C"? High: insufficient refri t
. igh: insufficient refrigerant.
1 TdSH =Td - Saturated vapor refrigerant (15-55)°C & ) &
temperature ou ex'pan5|on valve; locked and
slightly open or closed.
Low: solenoid valve SVA leak.
2 Is Pd between “1.5” and “3.3"? (1.5-3.3)MPa  High: excessive pressure loss in the
gas pipe.
Low: outdoor unit short-circuit.
Low/high: outdoor unit fan motor
3 Is Ps between "0.2" and "1.1"? (0.2-1.1) MPa failure, fan module failure or
outdoor unit ambient temperature
thermistor failure.
Is the difference in temperature between
indoor units* more than 10 °C when iE
(indoor unit expansion valve) is "100"?
* The difference in temperature between Failure such as PCB, wiring, indoor
indoor units means the following: unit expansion valve and coil.
4 10 °Cand over

b3 (discharge air temperature) -b2 (air
inlet temperature) indicated on the
remote control by the check mode.
However, this is only applicable when
b2 (Air inlet temperature) -b1 (setting
temperature) is higher than 3 °C.

Excessive pressure loss in the pipe.

Thermistor failure for air discharge.

@ NOTE

The symbol with an underline
data.

indicates checking item and the mark “” indicates checking
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7.7 Test run check list

MODEL: SERIAL No.:
COMPRESSOR MFG No.: NAME AND CUSTOMER ADDRESS:
DATE:
1 Does the indoor unit fan rotate in the correct direction?
2 Does the outdoor unit fan rotate in the correct direction?
3 Can you hear strange noises in the compressor?
4 Has the unit been operating for at least twenty (20) minutes?
5 Check the temperature of the room:
Inlet: DB °C DB °C DB °C DB °C
’ WB °C WB °C WB °C WB °C
No. 1 No. 2 No. 3 No. 4
Outlet: DB °C DB °C DB °C DB °C
: WB °C WB °C WB °C WB °C
Inlet: DB °C DB °C DB °C DB °C
' WB °C WB °C WB °C WB °C
No. 5 No. 6 No. 7 No. 8
Outlet: DB °C DB °C DB °C DB °C
: WB °C WB °C WB °C WB °C

6 Check the outdoor ambient temperature:

Inlet DB °C WB °C

Outlet DB °C WB °C

7 Check the temperature of the refrigerant:

Discharge gas temperature Td = °C

COMMISSIONING @ TEST RUN CHECK LIST

Liquid pipe temperature Te = °C

8 Check the pressure:

Discharge pressure Pd = MPa

Suction pressure Ps = MPa

9 Check the voltage:

Rated voltage Vv — —
1Ph L Vv - -
Operating voltage
3 Ph RSV R-T_V S-T vV
Starting voltage Vv — —
Phase imbalance 1-(V/Vm)=___ - -
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10 Check the compressor input running current:

Input kw

Running current A

11 s the refrigerant charge OK?

12 Do the operating control devices work correctly?
13 Do the safety devices work correctly?

14 Has the unit been checked for refrigerant leaks?

15 Is the unit clean inside and outside?

16 Are all the panels of the unit fastened securely?

17 Are the panels of the cabinet fastened so that they do not make any noise?
18 s the filter clean?

19 s the heat exchanger clean?

20 Are the stop valves open?

21 Does the water flow freely through the drain hose?
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8.1 Inverter

8.1.1 RAS-(2-3)HVRC3

Diode module (DM)

e
e i
oo BRERORREHDHBHICIE, B
= -‘ 1?@1?('{?&@!&@& ‘( iFFy):ﬂﬁE
o !."E" S, ey st
= o I}
g b '
o k
o r—
° )
Transistor module (IPM)
Electrical box
I ° — o
(-
A . . 2 _J <
Radiation fin

HITACHI

Applicable power source 1~200V 50/60 Hz
Maximum output voltage 3~200V
Maximum output current 10.6 A

Control method

Vector control

Output frequency range

11-120 Hz

Frequency accuracy

0.01 Hz
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8.1.2 RAS-(4-6)HV(R/N)(C/P)2E

cNa2  FU3 LED5
I 4
P
U
PCN30 v
W
L1
PCN8 AC-LT
COM
N
L2
o
=
AC-N o
L
>
=
wm
'_
o
Applicable power source 1~ 230V 50 Hz £
=z
Maximum output voltage 415V (Depends on power source voltage) <§E
L
Maximum output Compressor 20A ©
current Fan controller 1.3A é
T
Control method Vector control PWM (Pulse width modulator) et
<
O
Output frequency Compressor 11 Hzto 130 Hz E
range Fan controller 0to 21.7 rps e
L
Frequency accuracy 0.01 Hz

1 Check whether the high voltage still exists in the inverter PCB after power is disconnected.
When the unit is operated, LEDS is turned ON. At the time of powering off the unit, LEDS is
turned OFF. In this case, the residual voltage is less than 50 VDC.

2 If LEDS5 is turned ON while powering off the unit, please wait for about 5 minutes, LED5 will turn
OFF.
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3 Remove all the terminals of the inverter module before check. If all the items (below table) are

performed and all items are satisfied, the inverter module is non-defective.

;

—>H

[=]

P e .

L-COM

<]

=< cCc

+

AC-N °
Test point

(+) side of tester (-) side of tester

Analog tester result

Digital tester result

AC-L1 / AC-N L-COM More than 1 kQ 0.5V or smaller
AC-L1 / AC-N N More than 100 kQ Overload
L-COM AC-L1 / AC-N More than 100 kQ Overload

N AC-L1 / AC-N More than 1 kQ 0.5V or smaller

Uu/v/w P More than 1 kQ 0.5V or smaller
u/v/w N More than 100 kQ Overload
P u/v/w More than 100 kQ Overload

N u/v/w More than 1 kQ 0.5V or smaller

4 |f all the items (below table) are performed and all items are satisfied, the inverter module is

non-defective.

L-COM

O

L1 L2 s
Q

4 A

Test point

(+) side of tester (-) side of tester

Analog tester result

Digital tester result

L1/L2 P More than 1 kQ 0.5V or smaller
P L1/L2 More than 100 kQ Overload
L1/L2 N More than 5 MQ Overload
N L1/L2 More than 0.5 MQ Overload
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8.1.3 RAS-(4-6)H(R/N)(C/P)2E

DCL2

||
Mo
Vo |
WO
=
CN28(P)
CN28P) | |
CN2B(N) | |
L=
o
.

T S‘ R‘
%‘ \
I ;“\lxgg\ UJﬁ\_\
L \e Z e o =
F LT 3

(O]
v,

LED7

DCL1
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Applicable power source

3N~ 400V 50 Hz

Maximum output voltage

415V (Depends on power source voltage)

Maximum output current

20A

Control method

Vector control PWM (Pulse width modulator)

Output frequency range

11 Hzto 130 Hz

0to 21.7 rps

Frequency accuracy

0.01 Hz

1 Check whether the high voltage still exists in the inverter PCB after power is disconnected.
When the unit is operated, LED7 is turned ON. At the time of powering off the unit, LED7 is
turned OFF. In this case, the residual voltage is less than 50 VDC.

2 If LED7 is turned ON while powering off the unit, please wait for about 10 minutes, LED7 will

turn OFF.
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3 Remove all the terminals of the driver board before check. If all the items (below table) are
performed and all items are satisfied, the driver board is non-defective.

A A °DCL2

~OR—]
~ 0=
~ O
| i i !
)
Test point
Digital tester result
(+) side of tester (-) side of tester
DCL2 R/S/T Overload
R/S/T DCL2 0.5V or smaller
R/S/T CN28(N) Overload
CN28(N) R/S/T 0.5V or smaller

@ IPM circuit of driver board (in case of using digital tester)

e The positive side (+) of tester: red; the negative side (-) of tester: black.

* Pre-charge circuit of the inverter PCB2-INV. If the positive side (+) of tester is connected to DCL1,
and the negative side (-) of tester is connected to CN28(P).

1 If the resistance is about 1 kQ, it is OK.

2 If the resistance is about 0 Q or infinity, it is damaged.

CMN28(P)

CN28(N) 1
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Test point

(+) side of tester

(-) side of tester

Analog tester result

Digital tester result

DCL2 R More than 100 kQ Overload
R DCL2 More than 1 kQ 0.5V or smaller

R CN28(N) More than 100 kQ Overload
CN28(N) R More than 1 kQ 0.5V or smaller

DCL2 S More than 100 kQ Overload
S DCL2 More than 1 kQ 0.5V or smaller

S CN28(N) More than 100 kQ Overload
CN28(N) S More than 1 kQ 0.5V or smaller

DCL2 T More than 100 kQ Overload
T DCL2 More than 1 kQ 0.5V or smaller

T CN28(N) More than 100 kQ Overload
CN28(N) T More than 1 kQ 0.5V or smaller

CN28(P) uo More than 100 kQ Overload
uo CN28(P) More than 1 kQ 0.5V or smaller

uo CN28(N) More than 100 kQ Overload
CN28(N) uo More than 1 kQ 0.5V or smaller

CN28(P) VO More than 100 kQ Overload
VO CN28(P) More than 1 kQ 0.5V or smaller

VO CN28(N) More than 100 kQ Overload
CN28(N) VO More than 1 kQ 0.5V or smaller

CN28(P) W0 More than 100 kQ Overload
WO CN28(P) More than 1 kQ 0.5V or smaller

W0 CN28(N) More than 100 kQ Overload
CN28(N) WO More than 1 kQ 0.5V or smaller
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8.1.4 Specifications of inverter
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Applicable

- odel RAS-(2-3)HVRC3

RAS-(4-6)HV(R/N)(C/P)2E

RAS-(4-6)H(R/N)(C/P)2E

Applicable
power source

1 Phase 200V 50/60 Hz 1 Phase 230V 50 Hz

3 Phases 400V 50 Hz

Output

10.6 A 20.0A 20.0A
current
Control
Method Vector control
Range output 11-120 Hz 11-130 Hz 11-130 Hz
frequency
Accuracy of 0.01 Hz at applicable frequency range
frequency ' PP q yrang
Conditions: Conditions:
Power source voltage 220 VAC/240 VAC Power source voltage 380 VAC/415 VAC
Non-loading (free output) Non-loading (free output)
Ammeter type volt-meter (X1.1) Ammeter type volt-meter (X1.1)
I\ V)
400
Output / 220 R ; ,
characteristics 300 : '
200 E E
100 | E E
0 f [Hz] 115 Hz 0 50 75 0 11
f(Hz)
Increasing/

i .125-2.00H
decreasing Hz 0.125-2.00 Hz/s (5 steps)

0.125-3.00 Hz/s (5 steps)

Applicable model

Protection RAS-(2-3)HVRC3 RAS-(4-6)HVNC2E RAS-(4-6)HNC2E
function
Excessive  Excessive low voltage at a Excessive low voltage at a Excessive low voltage at a voltage
high or low voltage is lower than 194 VDC  voltage is lower than 194 VDC s lower than 350 VDC
voltage for  Excessive high voltage at a Excessive high voltage at a Excessive high voltage at a voltage
inverter  voltage is higher than 336 VDC  voltage is higher than 400 VDC is higher than 750 VDC
1 When the compressor’s operating frequency reaches Stoppage at a current of
15 to 18 Hz after the compressor starts, the effective compressor smaller than 1.5 A.
. value of running current is 1.5 A or less. When the frequency is 15 to
Abnormality 18 Hz after starting. Cause of
of current 2 The wave height value of running current for the phase abnormality:
sensor'(O A positioning is 5 A or less before the compressor starts Failure of current sensor
detection) (at the end of the phase positioning).

Cause of abnormality: failure of current sensor (on inverter PCB),
failure of IPM, failure of compressor, disconnected wiring.

Failure of IPM/DIP-IPM/ ISPM
Failure of compressor / fan motor
Disconnected wiring
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Applicable model

Protection

. RAS-(2-3)HVRC3 RAS-(4-6)HVNC2E RAS-(4-6)HNC2E
function

(1)

Detecting current is more than
» 150 % of the rated current

Rated current x|
150 % L

Rated current x
105 %

20 s 20ms 0s Time

Short-circuit trip of arm (*)
Overcurrent  Instantaneous overcurrent trip (*)
protection Instantaneous overcurrent trip: it is detected when current valve is over rated current x 150 %.

for inverter Electronic thermal trip: it is detected when current valve rated current x 105 % for over 30 seconds

or for over 3 minutes in total within 10 minutes.

@ NOTE

(*) Internal protection IPM

Condition is maintained longer than 30 seconds or accumulated longer than 3 minutes during
10 minutes sampling time.

Cause of abnormality: failure of outdoor printed circuit board, failure of transistor module, failure of
compressor.

IPM has three protection functions for self-protection.

Protect"|on Short circuit in any of the “U”, “V” or “W” terminals.
of transistor i hes th . )
module  Running current reaches the maximum rated current.

Control voltage decreases abnormally.

Overload Overload control as a current greater than rated current x 105 %.

control Overload control release at a current smaller than rated current x 88 %.
Fin
temperature The unit is stopped when the fin temperature is higher than 90 °C (for 4 to 6 HP).
increase
Earth The unit is stopped when the compressor is earthin
detection PP P &
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8.1.5 Inverter time chart

& RAS-(2-3)HVRC3

Main circuit

Turn OFF

43L43ANI a S1dVd NIVIN 40 SHOFHD TVOI41D313

power source

Frequency
instruction

Soft start-stop
(frequency)

Detection —v

Output voltage

Detection—"

Failure signal
Activation of
protection
device

Return

Overload
signal

Overload
control

Energisation
indicator

(red LED)

180

SMGBO0151 rev.0 - 02/2024



Main circuit
power source

Frequency
instruction

Output voltage

Soft start-stop
(frequency)

Failure signal

Activation of
protection
device

Overload signal

Charged
indication
(LED5, RED)

@ RAS-(4-6)H(V)(R/N)(C/P)2E

HITACHI

Frequency LOW

All bit 1

— \Frequency ;
! HIGH All bit 1

| The changing speed de
. command from P

pends on
CB

operation

Transmitting!
error 30s !

\Activation of
, protection

'
]

E Activation of
| recovery

Turn ON

8.1.6 Protective function

1 Excessive high or low voltage for inverter

a. Level of detection

e When the voltage of direct current is greater than (A)
¢ When the voltage of direct current is smaller than (B)

Power supply

1~200V 50/60 Hz

1~230V50Hz

3N ~ 400V 50 Hz

(A) 336V 376V 750V
(B) 194V 194V 350V
b. Function

When abnormalities are detected the inverter compressor is stopped and transmit the signal

code of stoppage cause to the outdoor PCB.

c. Cancellation of protection function.
Transmission for signal code of stoppage cause is cancelled when a stopping order is given or
main power source is cut off.
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2 Abnormality of current sensor

a. Level of detection
When current of the inverter compressor decreases lower than 1.5 A during the inverter
compressor frequency between 15 Hz and 18 Hz, an abnormality is detected.

b. Function
When abnormalities are detected the inverter compressor is stopped and transmit the signal
code of stoppage cause to the outdoor PCB.

c. Cancellation of protection function
Transmission for signal code of stoppage cause is cancelled when a stopping order is issued
or main power source is cut off.

3 Overcurrent protection for inverter

a. Level of detection

¢ When the current detected by current sensor reaches 150 % of the rated current, overcur-
rent is detected (instantaneous overcurrent).

¢ When the current detected by current sensor exceeds 105 % of the rated current contin-
uously for 30 seconds or for 3 minutes in total during a 10 minutes period, overcurrent is
detected (electric thermal relay).

b. Function
When abnormalities are detected the inverter compressor is stopped and transmit the signal
code of stoppage cause to the outdoor PCB.

c. Cancellation of protection function
Transmission for signal code of stoppage cause is cancelled by stopping order is issued or
main power source is cut off.

4 Protection of IPM/DIP-IPM/ISPM

a. Level of detection

¢+ When some of the output terminals “U”, “V” or “W” of IPM/DIP-IPM/ISPM are short-circuit-
ed, an abnormality is detected.

¢ When the running current of IPM/DIP-IPM/ISPM reaches maximum rated current x 105 %,
an abnormality is detected.

¢ When an internal temperature is measured by internal thermistor of IPM, an abnormality
is detected. When the control voltage of IPM/DIP-IPM/ISPM decreases, an abnormality is
detected.

b. Function
When abnormalities are detected the inverter compressor is stopped and the signal code of
stoppage cause is transmitted to the outdoor PCB.

c. Cancellation of protection function
Transmission for signal code of stoppage cause is cancelled when a stopping order is issued
or main power source is cut off.
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5 Fin temperature increase

a. Level of detection
When the temperature of internal thermistor exceeds more than 90 °C (for 4 to 6 HP), an
abnormality is detected.

b. Function
When abnormalities are detected the inverter compressor is stopped and the signal code of
stoppage cause is transmitted to the outdoor PCB.

c. Cancellation of protection function
Transmission for signal code of stoppage cause is cancelled when a stopping order is issued
or main power source is cut off.

6 Earth detection

a. Level of detection
When the starting current of the compressor reaches 80 % of the overcurrent protection
value, an abnormality is detected.

b. Function
When abnormalities are detected the inverter compressor is stopped and the signal code of
stoppage cause is transmitted to the outdoor PCB.

a. Cancellation of protection function
Transmission for signal code of stoppage cause is cancelled when a stopping order is issued
or main power source is cut off.

8.1.7 Overload control

1 Level of detection
When the output current exceeds 105 % of the maximum output current, an abnormality is
detected.

2 Function
An overload signal is issued when output current exceeds 105 % of the maximum output
current and the frequency decreases.

For 10 seconds after the output current decreases lower than 88 % of the rated current the oper-
ation is performed with the compressor frequency limited to the upper level frequency when the
output current decreases lower than 88 % of the rated one.

However if the frequency order is smaller than the maximum value the operation is performed
according to the order.

3 Cancellation of protection function
After the operation described in the above item 2 is performed for 10 seconds, this control is
cancelled.
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8.2 Thermistor

8.2.1 Thermistors for RAS-(2-3)HVRC3

Thermistor for outdoor
ambient temperature

> 4

(THM?)

g

| AT~ Thermistor for

~ (THMS)

Thermistor for discharg
egas temperature (THM9)

N condensing
temperature
(THM10)

Thermistor for
07 evaporating
3 temperature

€@ Thermistor for discharge gas temperature (THM9)

For prevention of discharge gas overheating:

Thermistor resistance characteristics

Thermistor resistance (kQ)

250

200

150

100

50

—— (kO)

Output voltage (VDC)

0
150

Temperature (°C)

HITACHI

1 Athermistor for the upper part temperature of the compressor is installed to prevent discharge

gas from overheating.

v If discharge gas temperature increases excessively lubricating oil deterioration occurs and
lubricating properties deteriorate resulting in short compressor life.

2 If discharge gas temperature increases excessively compressor temperature increases. At the
worst compressor motor winding will be burnt out.

3 If compressor upper part temperature increases excessively the protection control is activated
and the compressor is stopped according to the following method:

Upper part temperature of

Defecting period

compressor
Over 115°C 10 minutes (continuously)
Over 125°C 5 seconds (continuously)
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€ Thermistor for outdoor ambient temperature (THM?7)

Thermistor resistance characteristics

Thermistor resistance (kQ)

90

80

70

60

50

40

30

20

10

Temperature (°C)

€@ Thermistor for evaporating temperature (THMS8)

Thermistor resistance characteristics

Thermistor resistance (kQ)

90

80

70

60

50

40

30

20

10

Temperature (°C)

€ Thermistor for condensing temperature (THM10)

Thermistor resistance characteristics

Thermistor resistance (kQ)

90

80

70

60

50

40

30

20

10

0
-20

Temperature (°C)

4.5

4.0

3.5

3.0

25

2.0

4.5

4.0

35

3.0

25

2.0

4.5

4.0

3.5

3.0

25

2.0

Output voltage (VDC) Output voltage (VDC)

Output voltage (VDC)

HITACHI
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8.2.2 Thermistors for RAS-(4-6)H(V)(R/N)(C/P)2E

Thermistor
for condenser @
temperature

((THMlo) o

T

[]
= &
€
0

Thermistor for
pipe evaporating
4 temperature
(THMS8)

Thermistor
for outdoor
ambient
temperature
(THM?7)

A\

Thermistor for
discharge gas
temperature
THM9)

RRNRNRNNAN] N L UL O L P T N LTI

@ Thermistor for discharge gas temperature (THM9)

Thermistor resistance characteristics

700
— 650
= 600

550 \\
500 \
450
400
350
300 \
250
200

{76

150 N 707

100 5
~%"T409 35.1 | o5 4

58 — 187 134 993 7.47 |5,76

640

394

249

Thermistor resistance

0 10 20 30 40 50 60 70 8 90 100 110 120 130
Temperature (°C)

1 Athermistor for the upper part temperature of the compressor is installed to prevent discharge
gas from overheating.

v If discharge gas temperature increases excessively lubricating oil deterioration occurs and
lubricating properties deteriorate resulting in short compressor life.

2 If discharge gas temperature increases excessively compressor temperature increases. At the
worst compressor motor winding will be burnt out.

3 When the upper part temperature of compressor increases during heating operation the unit is
controlled according to the following method.

v An electronic expansion valve of outdoor units is (are) opened to return the liquid refrigerant
to the compressor through the accumulator decreasing compressor temperature.

v If the compressor upper part temperature increases exceeding 132 °C even if an electronic
expansion valve opens the compressor is stopped in order to protect the compressor. In
cooling operation the above function is also available.
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If compressor upper part temperature increases excessively the protection control is activated and
the compressor is stopped according to the following method:

Upper part temperature of

Operation AR Defecting period
Over 132°C 10 minutes (continuously)
Cooling
Over 140 °C 5 seconds (continuously)
Over 132 °C 10 minutes (continuously)
Heating
Over 140 °C 5 seconds (continuously)
Defrosting Over 132 °C 5 seconds (continuously)

€ Thermistor for outdoor ambient temperature (THM?7)

Thermistor resistance characteristics
90

802780

70\

60 584

50

44.0

40
N7
30 N26.0
20.2
20 159

Thermistor resistance (kQ)

126

10 e
42245311363 60 [2.99 ”
0 3 49

45 10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
Ambient temperature (°C)

€ Thermistor for evaporating temperature of outdoor unit in heating operation
(for defrosting) (THMS8)

Thermistor resistance characteristics

90

@

(=]
~
[
=]

LT ¢

[o2]
=]

58.3

50
44.0

Thermistor resistance (kQ)

33.7
30 ™
26.0202
2 159 126
10 10005 557
245.3114.365 60 |2.99 249
: '\"-\a-\«s‘ .

45 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60
Temperature (°C)
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€ Thermistor for condensing temperature of RAS-(4-6)H(V)(R/N)(C/P)2E outdoor

unit (THM10)

Thermistor resistance (kQ)

Thermistor resistance characteristics

90

©
o

78.0

L

2}
o

58.3

ENE)
o o

44.0

3

w
o

N
o

26.0

20.2

1959

~12610.0

-
o

8.05

+~—16.525.31

#.36
—s

.60

2.99

0
-5 .10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60

Temperature (°C)

2.49
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8.3 Electronic expansion valve

Micro-computer

Pulse signal

2-phase permanent magnetic
pulse motor

Control 0 to 480 pulses by 1 pulse (RAS-(2-3)HVRC3)
Control 0 to 500 pulses by 1 pulse (RAS-(4-6)H(V)(R/N)(C/P)2E)

A\

Refrigerant flow control

Precise control

1. Pulse motor.

2. Needle.
Specifications
Items
RAS-(2-3)HVRC3 RAS-(4-6)H(V)(R/N)(C/P)2E
Type UKV series
Refrigerant R32 / R410A

Working temperature range

-30°C ~ 70 °C (operation time of the coil: less than 50 %)

Mounting direction

Drive shaft in vertical direction within
an angle of 45° as maximum

Drive shaft in vertical direction within
an angle of £ 90° as maximum

Flow direction

Reversible

Drive method

4-phase canned motor method

Rated voltage

12+10 % VDC 12+1.8VDC

Drive condition

40 PPS
1.2 phase excitation

63 PPS
1.2 phase excitation

Coil resistance (each phase)

46+3Q (at 20 °C) 46+100Q (at 20 °C)

Wiring diagram drive circuit and
activation mode

ON
A |oFr
Wiring B
Diagram A
4 LBl
Drive —_—
Circuit Valve| Close Open

Activation
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8.4 High pressure protection device

8.4.1 RAS-(2-3)HVRC3

If the discharge pressure (Pd) is excessively high the compressor and the component parts of the
refrigeration cycle can be damaged.

On models with a high-pressure sensor, in case that the discharge pressure is higher than 3.8 MPa
for 1 minute, all compressors are stopped and retried after 3 minutes, but if the condition is
detected twice within 30 minutes an alarm code is displayed.

The remote control panel displays the unit number, alarm code, and model code, and at the same
time the alarm code is displayed on the display of the outdoor PCB.

8.4.2 RAS-(4-6)H(V)(R/N)(C/P)2E
€ High pressure control (pressure sensor Pd)

The high pressure is detected during the heating mode by means of a high pressure sensor and the
compressor frequencies are controlled by the proportional control method with operating capacity
of the indoor units (or PID control for the compressor frequency); therefore, the high pressure is
controlled within an appropriate range. The output of the high pressure sensor during the heating
operation activates the protection control, the gas bypass.

+ 4.5

Heating operation

Proportional control of
compressor frequency with
operating capacity of indoor units

Y

Protection control
(gas bypass control)

High 2.5

|
|
|
|
pressure |
|
|
|
|

control

Output voltage (DCV)

0.5

0 2.5 5.0

Pressure MPa (kgf/cm?G)
Output characteristics of high pressure sensor
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8.5 Noise filter (NF)

HITACHI

The noise filter decreases the noise caused by the inverter to the power supply line. The terminals
that indicate “LOAD” are connected to the inverter and terminals that indicate “LINE” are
connected to the power supply line.

RAS-(4-6)H(R/N)(C/P)2E

—
a

Items

Specifications

Model

NF167ES

Rated Current

400 VAC

Rated Current

32A

Circuit diagram

L1 o

Let Lc2

w—»—w—o’\p—cb—o ™

L2 o

L3 o

T2

. T3

*—N—9
2 A\
3

N\

|

[11

U1 2008 M—ill—om

PE

CX1 CX2 CX3

29
%%

L
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8.6 Reactor (DCL)

This part is used for changing alternating current to direct current for the inverter.

8.6.1 RAS-(2-3)HVRC3

112%+1.0

103£0.5 1.5%0.2 48+1.0
Items Specifications
12 mH+10 % (AC15A
Character 50/60 Hz) ]
liy —— - — S R
Rated current 15A e
DC resistance 160 mQ (max.)

Permissible temperature range -25°Cto 65 °C

@ NOTE

All measurements are in mm.

8.6.2 RAS-(4-6)HV(R/N)(C/P)2E

) 170£1,0
= -
@5
A
(]
=
)
g
g 9 |2 g
§l & =
g
ul
0| N ? 3
Y
<
P
"
g
el [ele) >
o= 0270 OZ:0 %,

ELECTRICAL CHECKS OF MAIN PARTS a REACTOR (DCL)

Y 4 4 £~ Y A4 A4 v— 1
Item Specifications
Condition 041 mH+10% (DC 16 A)
Rated current 15A
DC resistance 50.0 mQ + 20 % (at 25 °C)

@ NOTE

All measurements are in mm.
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8.6.3 RAS-(4-6)H(R/N)(C/P)2E

Item Specifications o
Condition 1.0 mH + 10 % (at 1 kHz) - ol
Rated current 35A %g | E 3l g
DC resistance 27.0mQ + 20 % (at 20 °C) L % 7 el
75.2 5.4
76.8 86

@ NOTE

All measurements are in mm.

8.7 Rotary compressor

e Low vibration and low noise design

e (i) The twin rotor crankshaft is arranged in a symmetrical type, which counteracts the centrifugal
force produced by the rotation, and the vibration is smaller.

e (ii) Unique low noise structure design, and high efficiency DC motor is adopted. The operation
can be smooth and low noise at the full frequency.

Vane
Cylinder;@
—)
Roller

Discharge pipe/Suct'ion pipe

({10

€ Compression principles

({0

Frame m

Motor Ll \
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9.1 Safety introduction

A DANGER

DO NOT TOUCH THE ELECTRICAL COMPONENTS WHILE LEDS 1~4/351~353 on PCB1 or LD1~4 on
PCB2 ARE ON, TO AVOID ELECTRICAL SHOCK.

WAIT UNTIL ALL LEDS TURN OFF.

A DANGER

e Before performing any of the service operations described in this chapter turn all the main
switches off and place security lockers or convenient warning indicators in order to prevent
them from turning on accidentally.

¢ In case of blocked or stucked parts use appropiated tools and eventually lubricants to release
them.

e In case of sharped edged parts as covers use security gloves to avoid getting injured.

e When performing brazing work besides security gloves it is must to wear convenient eye
protection.

e Check and be sure that all LEDS on the PCB are OFF for all electrical maintenance.

6 NOTE
e All compressors are connected by brazing. Check to ensure whether there are flammable things

around or not when using a burner for pipe connections if not oil existing pipe inside may ignite.

e Do not expose the refrigerant cycle to the atmosphere for a long period in order to avoid mixing
the water and foreign particles into the refrigerant cycle. After removing the compressor replace
it quickly. If exposed for a long period seal the suction pipe and discharge pipe.

e Remove the cap for the compressor just before replacing the compressor. Before mounting the
compressor seal the suction pipe and discharge pipe with a tape to protect the compressor from
foreign particles. Remove the tape at pipe connection.

e Caution for replacement of compressor.

Remove the suction pipe and the discharge pipe from the compressor. Isolate the wires and
electrical components to protect them from the burner flame when brazing the connection pipes.

When replacing the compressor, the brazed material used for connecting the compressor and
refrigerant pipes can drop into the pipes and get sucked into the compressor, causing a compressor
failure. To avoid this, take the following points into account when replacing the compressor:

a. File away brazing material remaining on the end of the refrigerant pipes.

A CAUTION

Be careful to avoid filed brazing material entering into the pipes.

SMGBO0151 rev.0 - 02/2024 196

SERVICING @ SAFETY INTRODUCTION



HITACHI

b. Insert the pipes fully in to prevent brazing material from entering them.

Suction pipe

Suction and discharge
pipe removed from
compressor

File away the brazing material
remaining on the end of the
suction and discharge pipes

Diﬁchqrge pipe

c. Refer to the table for the recommended amount of brazing material (in length of material
rod). If using more brazing material than the recommended amount, it may drop into the

pipes.
A CAUTION

When brazing the pipes, prevent oxidized scale formation by nitrogen substitution.

(mm)
Thickness of Piping diameter (refrigerant cycle side) (mm)
brazingmaterial g6 35 @952 @127 @15.88 @19.05 @222 (282
@1.6 mm 25 30 35 75 100 110 225
@2.0mm 15 15 20 45 55 70 135
@2.4 mm 10 10 15 30 35 45 90
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9.2 RAS-(2-3)HVRC3
9.2.1 Removing the pipe cover

Follow the procedure below to remove main parts and components. For mounting follow the
reverse procedure of removal.

Do not expose the refrigerant cycle to the atmosphere for a long period to avoid moisture or dust
entering into the cycle. Be sure to replace parts immediately after removing. Seal the refrigerant
cycle when left unattached for a long period.

1 Remove pipe cover downward after removing 1 screw.

1. Pipe cover

9.2.2 Removing the front cover

1 Remove the pipe cover following ”9.2.1 Removing the pipe cover”.

2 Remove 5 fixing screws and remove the upper cover.
3 To remove the front cover remove 7 fixing screws and 3 left nails.

1. Upper cover

1. Front cover
2. Nails
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9.2.3 Removing the outdoor fan

Remove the pipe cover following “9.2.1 Removing the pipe cover”.

Remove 5 fixing screws and remove the upper cover.
Remove the front cover following “9.2.2 Removing the front cover”,

A W N -

To remove the propeller fan remove the cap nut which fixes the propeller fan onto the motor
shaft.

G nore
e Use a puller when the propeller fan and fan motor shaft are fixed too tightly.

e The cap nut is left thread. For removal turn to the reverse direction to the propeller fan.

5 Remove the electrical box cover.
6 Remove the fan motor connector (CN24) inserted into the PCB in the electrical box:

v" Remove the fan motor lead wire fixed onto the motor clamp using a cord band.

v/ Remove 4 screws which fix the motor.

i

SERVICING @ RAS-(2-3)HVRC3

1. Cord band
1. Cap nut 2. Fan motor lead wire

1. Electrical box cover
2. Propeller fan 3. Four screws

4. Fan motor
G nore

Be sure to place the lead wire outlet downward when assembling the motor.

* Fix the motor lead wire onto the motor clamp using a cord band as before to avoid obstructing
the propeller fan.

e Assembling the propeller fan: Insert the skidding protection part of the fan boss matching with
the motor shaft notch; tighten the nut after the shaft screw fully comes out (tightening torque
3.0Nm).

e Connect the motor lead wire to the electrical box PCB (to connect insert into the connector
(CN24) on the PCB).
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9.2.4 Removing the compressor

@ NOTE

e Do not expose the refrigerant cycle to the atmosphere for a long period to avoid moisture or
dust into the cycle. Be sure to replace the compressor immediately after removing. Seal to the
suction and discharge pipes when the refrigerant cycle is left unattached for a prolonged time.

Remove the cap of new compressor right before the replacement. Before mounting the
compressor seal the suction and discharge pipes with a tape to protect the compressor from
dust. Remove the tape at pipe connection.

e To connect wiring at reassembling ensure that the compressor terminal numbers and wiring
mark band codes are matched. Incorrect wiring numbers may result in inverse rotation and
damage the compressor.

1 Remove the pipe cover following “9.2.1 Removing the pipe cover”. When the outdoor unit is
installed close to a wall move the unit from the wall removing the refrigerant piping.

N

Collect the refrigerant from the check joint.

w

Remove the front cover following “9.2.2 Removing the front cover”.

D

Remove 8 fixing screws and remove the side cover.

. Compressor-top thermistor and wiring
. Side and top soundproff cover

. Compressor

. Accumulator

. Terminal box cover

1. Electrical box cover
2. Side cover
3. Heat exchanger

O ~N O U1 b

5 Open the soundproof cover wrapped around the compressor and remove the terminal box
cover of the compressor body.
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6 Disconnect the compressor wires in the terminal box and remove the thermistor on top of the
compressor.

A CAUTION

Check the wiring color and layout when disconnecting. Connecting wires in wrong order at
reassembling may result in compressor damage.

1. Compressor-top thermistor mount onto
terminal cover with metal fitting.

. Yellow.

. White.

. Red.

. Terminal cover.

. M5 hexagonal nut.

o hwNhN

7 Remove the suction and discharge pipes from the compressor.

Be sure to separate the blazing burner flame sufficiently from the wires and electrical
components around the brazed part in order to avoid burning.

1. Blazing discharge pipe.
2. Blazing suction pipe.

8 Remove push nuts 1 and 2 which fixes the compressor. Lift the compressor and remove from
the unit body (3 in the figure does not have a push nut).

9 Check if the faston terminal has any abnormality when replacing the compressor (ensure the
pull out force greater than 20 N). If the faston terminal is identified faulty replace to a new one.

Compressor

Accumulator

Push nut

Compressor

Vibration-proof rubber
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10 In case that is necessary more space to take out the compressor, remove the screw of the metal
sheet.

1. Metal sheet screw

9.2.5 Removing the high pressure switch and pressure switch for control

1 Remove the pipe cover following “9.2.1 Removing
the pipe cover”.

2 Remove 5 fixing screws and remove the upper High
cover. pressure Pressure
switch

switch for

3 Remove the front cover following “9.2.2 Removing control

the front cover”.
4 Collect the refrigerant from the check joint.
5 Disconnect the faston terminals. Brazing 1

6 Remove the high pressure switch and the pressure
switch for control from the brazed part of
discharge piping.

9.2.6 Removing the 4-way valve coil

1 Remove the pipe cover following “9.2.1 Removing the
pipe cover”.

2 Remove 5 fixing screws and remove the upper cover.

3 Remove the front cover following “9.2.2 Removing the
front cover”.

4 Disconnect the PCN100 connector on the control PCB
of the electrical box.

1. PCN100 Connector (Green)
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5 Remove 1 fixing screw to remove the 4-way valve coil.
1 N

1. 4-way valve.
\ 2. 4-way valve coil.
2 \ O 3. Screw.
3 /

9.2.7 Removing the electronic expansion valve coil

1 Remove the pipe cover following “9.2.1
Removing the pipe cover”.

—
2 Remove 5 fixing screws and remove the upper j
//f

cover.

3 Remove the front cover following “9.2.2
Removing the front cover”.

4 Remove the electrical box cover.

5 Remove 8 fixing screws and remove the side
cover.

] %2
— / CN5A connector
° (qua—

6 Remove the CN5A connector on the control PCB of the electrical box.

7 Hold and disconnect the coil of the expansion valve. The expansion valve coil is equipped with a
lock mechanism. Ensure that the coil is locked when replacing.

1. Expansion valve coil
2. Expansion valve body

1. Side cover
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9.2.8 Removing the electrical box

1 Remove the pipe cover following “9.2.1 Removing the
pipe cover”.

Remove 5 fixing screws and remove the upper cover.
Remove the electrical box cover.

Remove 1 fixing screw and remove the terminal cover.
Disconnect all the wiring connected to the control PCB.
Remove 2 screws which fix the electrical box.

N o 0 B WN

Pull up and remove the electrical box.

1. Electrical box cover
2. Terminal cover

9.2.9 Removing the display PCB

1 Remove the pipe cover following “9.2.1
Removing the pipe cover”.

2 Remove 1 fixing screw and remove the
terminal cover.

3 Disconnect all the wiring connected to the
display PCB.

4 Hold the upper part of 4 holders with long
nose pliers and remove the display PCB.

SERVICING @ RAS-(2-3)HVRC3

. Display PCB (PCB2).
. Terminal cover.

. Long nose pliers.

. Display PCB.

. Holder.

. Electrical box cover.

G nore
e DO NOT touch electrical components on the PCB. Pay attention not to bend or apply much force
onto PCB in order to avoid PCB failure.

ol h WNR

e To connect wiring at reassembling ensure that the terminal numbers and wiring mark band
codes are matched. Incorrect wiring may result in malfunction or damage of electrical
components.

e Different DIP switch setting shall be applied for each model when the electrical box is replaced;
see chapter “Troubleshooting”.

e Pay attention not to clamp any wiring between plates or electrical components when closing
electrical box cover or front cover at reassembling.
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9.2.10 Removing the other electrical components

Remove the pipe cover following “9.2.1 Removing the pipe cover”.

Remove 5 fixing screws and remove the upper cover.
Remove the electrical box cover.

A W N -

Remove the electrical components.
Remove the 2 fixing screws and remove the reactor.

v To mount components be sure to match the wiring connection with the mark band codes.

Electrical box cover
Partition plate
Fuses

Electrical box
Reactor

PCB

)l S B

9.3 RAS-(4-6)H(V)(R/N)(C/P)2E

9.3.1 Removing the service cover

@ wore
e Follow the procedure below to remove main parts and components. For mounting follow the

reverse procedure of removal.

e Do not expose the refrigerant cycle to the atmosphere for a long period to avoid moisture or
dust entering into the cycle. Be sure to replace parts immediately after removing. Seal the
refrigerant cycle when left unattached for a long period.

1 Pull downward and remove the service cover after removing 4
upper and lower fixing screws.

¢ Pay attention not to drop the service cover.

1. Service cover

SMGBO0151 rev.0 - 02/2024 205

SERVICING @ RAS-(4-6)H(V)(R/N)(C/P)2E



HITACHI

9.3.2 Removing the outlet grille

1 Remove 4 screws which fix the outlet grille.

1. Service cover
2. Shroud
3. Air outlet grille

9.3.3 Removing the upper cover

1 Remove the upper cover upward after removing 11 fixing screws.

1. Upper cover

9.3.4 Removing the bottom service cover and rear cover

Remove 5 screws which fix the bottom service cover.

1
2 Pull and remove the bottom service cover.
3 Remove the upper cover following “9.3.3 Removing the upper cover”.
4 Remove 8 screws which fix the rear cover.
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5 Pull backward and remove the rear cover.

Air Outlet Grille

Front Side
Piping Cover

@ NOTE

Electrical Box

Position of THM9
Ambient Thermistor

Rear Cover

— Valve Stay

HITACHI

Rear Cover

\

NAANE AN

via

z///
N
C)\ %
4

Air Inlet Grille

Pay attention that the screw length for the ambient thermistor differs from other fixing screws.

9.3.5 Removing the outdoor fan motor

A W R

1. Upper cover

Remove the service cover following “9.3.1 Removing the service cover”.

Remove the outlet grille following “9.3.2 Removing the outlet grille”.
Remove the upper cover following “9.3.3 Removing the upper cover”,

To remove the propeller fan remove the cap nut and washer which fix the propeller fan onto the
motor shaft (use a puller when the propeller fan and motor shaft are fixed too tightly).

1. Fan motor lead wire
2. Motor clamp

3. Motor

4. Screw with spacer
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5 Remove the fan motor connector from PCB in the electrical box (CN406, red).
6 Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
7 Remove 4 screws which fix the motor.

Model RAS-(4-6)H(V)(R/N)(C/P)2E
Connector pin location Inverter PCB - CN406
Motor fixing screws 4x M5 screws

1

Motor clamp
Fan motor lead wire

Plastic band
g(
2

S

Fan motor

—_|

@ NOTE

1. To mount the motor be sure to place the lead wire outlet downward (adjust the propeller fan and
shroud not to contact with each other).

2. Fix the motor lead wire onto the motor clamp using a plastic tie as shown in the previous table to
avoid obstructing the propeller fan.

3. Mounting propeller fan: insert the skidding protection part of the fan boss matching with the
motor shaft notch; tighten the nut after the shaft screw fully comes out (tightening torque 20 Nm).

4. Connect the motor lead wire to PCB1 of the electrical box (be sure to match colors of the PCB
connectors and motor lead wire connectors).

5. Be sure to attach the outlet grille onto the shroud after replacing the fan motor.
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9.3.6 Removing the electrical box

@ NOTE

The images may differ in some details with respect to the final product.

1 Disassemble the upper cover according to the item “9.3.3 Removing the upper cover”.
2 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.
3 Remove the 6 fixing screws -1- of the electrical box.
4 Disconnect the necessary connectors depending on the OU model.
Model Code Denomination id. Location
CN406 Fan motor 11 PCB3
PCN10 Low pressure switch (for control) 8 PCB1 u
CN100 Pressure sensor 7 PCB1 %
PCN7 Solenoid valve coil (SVA) 10 PCB1 é"
RAS-(4-6)HV(R/N)(C/P)2E PCN100 4-way valve coil 9 PCB1 %
-A- THM7-9 Thermistors 3,5,6 PCB1 %
PCN5 Crankcase heater 2 PCB1 ‘:"
CN17 High pressure breaker device 1 PCB1 =
CN5A Expansion valve 4 PCB1 @
CN16 Compressor - Aerial <
CN406 Fan motor 13 PCB1 %
PCN6 4-way valve coil 20 PCB1 %
CN5A Expansion valve 14 PCB1
PCN7 Solenoid valve coil (SVA) 22 PCB1
RAS-(4-6)H(R/N)(C/P)2E CN100 Pressure sensor 19 PCB1
-B- CN17 High pressure breaker device 12 PCB2
PCN5 Crankcase heater 21 PCB1
PCN10 Low pressure switch (for control) 18 PCB1
THM7-9 Thermistors 15, 16, 17 PCB1
CN16 Compressor - Aerial

SMGBO0151 rev.0 - 02/2024 209



HITACHI

11

wo

9

uo

SESISISIE

SEE .

A CAUTION

The electrical box is a heavy component, two personnel are recommended to handle it.
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Pull up the electrical box -A- or -B- through the upper support -2- until it is free and can be
removed from the front.

Disassemble the valve coils according to the items:

“9.3.9 Removing the 4-way valve coil”.
“9.3.10 Removing the electronic expansion valve coil”.
“9.3.11 Removing the solenoid valve coil (SVA)”.

Disassemble the thermistors according to the items:
“THMS9 - Thermistor for discharge gas temperature (Td)”.

“THMS - Thermistor for evaporating temperature (Te)”.
“THM7 - Thermistor for outdoor ambient temperature (Ta)”.

Disassemble the pressure switch control wires and faston connectors according to the item
“9.3.8 Removing the high pressure switch and pressure switch for control”.

Assemble the new electrical box.

@ NOTE

The spare electrical box is supplied with new thermistors, valve coils and pressure switch control
wires with the faston connectors.

a. Insert the radiation fin -3- into the U-notch on the partition plate -2- and place the fin on the
fan box side.
b. Attach the electrical box fitting -1- with the partition plate.

c. Assemble the pressure switch control wires and faston connectors according to the item
“9.3.8 Removing the high pressure switch and pressure switch for control”.
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d. Assemble the thermistors according to the items.

e “THMS9 - Thermistor for discharge gas temperature (Td)”.
e “THMS - Thermistor for evaporating temperature (Te)”.
e “THM?7 - Thermistor for outdoor ambient temperature (Ta)”.

e. Assemble the valve coils according to the items.

e “9.3.9 Removing the 4-way valve coil”.
e “9.3.10 Removing the electronic expansion valve coil”.
e “9.3.11 Removing the solenoid valve coil (SVA)”.

10 Connect all the connectors listed in the table above depending on the OU model.

SERVICING @ RAS-(4-6)H(V)(R/N)(C/P)2E

@ NOTE
The figure corresponds to a RAS-(4-6)H(R/N)(C/P)2E unit.

11 Mount the 6 fixing screws -1- of the electrical box.
12 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
13 Assemble the upper cover according to the item “9.3.3 Removing the upper cover”.
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9.3.7 Removing the compressor

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disassemble the bottom service cover and rear cover according to the item “9.3.4 Removing the
bottom service cover and rear cover”.

3 Collect the refrigerant according to the item “3.4 Refrigerant charge considerations”.

v If the outdoor unit is installed close to a wall remove the refrigerant piping and move the unit
from the wall.

4 Open the soundproof cover -3- wrapped around the compressor and remove it.
5 Remove the terminal box cover -1- on top of the compressor.

@ NOTE

Connecting wires in wrong order at reassembling may result in compressor damage.

6 Identify and disconnect the compressor wires and the thermostat -2- in the terminal box on top
of the compressor.

7 Remove the crankcase heater -4-.

SERVICING @ RAS-(4-6)H(V)(R/N)(C/P)2E

8 Protect the nearest thermistor -5- with a wet cloth.
9 Close the check joints -2- and -6-.
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10 Charge the check joint -1- with nitrogen and refill the compressor piping.

@ NOTE

Be sure to separate the blazing burner flame sufficiently from the wires and electrical components
around the brazed part in order to avoid burning.

11 Heat the brazed connection -4- between the compressor and the pipes with a brazing unit until
the brazing is undone.

12 Remove the suction pipe and discharge pipe from the compressor -3-.

13 Seal the suction and discharge pipes with a tape to protect the compressor from dust.
14 Remove the 2 nuts -1- which fix the compressor.

15 Remove the vibration-proof rubber -2- and the vibration-proof rubber -3-.

A CAUTION

e To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side
hand. PAY CLOSE ATTENTION not to crush to break the pipe.

e The compressor is a heavy component, two personnel are recommended to handle it.

16 Remove the compressor by lifting it up with inclining forward.

SMGBO0151 rev.0 - 02/2024 214

SERVICING @ RAS-(4-6)H(V)(R/N)(C/P)2E



HITACHI

17 Install the new vibration-proof rubber -3-.

A CAUTION

e Compressor piping must be connected by brazing. MAKE SURE that any flammable material is
not around before heating with burner, the oil inside the piping may flame up.

e The replacement of the compressor should be done immediately after removing. Seal the suction
and discharge pipes when the refrigerant cycle is left unattached for a long period.

e for piping at reassembling ensure that the compressor terminal numbers and wiring mark band
codes are matched.

18 Place the new compressor -4- in its place.
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19 Protect the compressor side pipping -2- with a wet cloth -3-.

@ NOTE

A wet cloth will cool the compressor side piping in order to avoid the brazing material from
entering the compressor.

20 Remove the tapes of new compressor right before the brazing and face the piping with the
compressor.

21 Insert the pipes fully in to prevent brazing material from entering them.

22 Charge the check joint -1- with nitrogen and refill the compressor piping.

6 NOTE
e Be sure to separate the blazing burner flame sufficiently from the wires and electrical

components around the brazed part in order to avoid burning.

e PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in
compressor damage.

e Refer to the table for the recommended amount of brazing material. If using more brazing than
the recommended amount, it may drop into the pipes.
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(mm)
Thickness of brazing material Piping diameter (refrigerant cycle side) (mm)
(mm) ?6.35 ?9.5 ?12.7 ?15.9 ?19.1 ?22.2 ?28.2
?1.6 25 30 35 75 100 110 225
@2.0 15 15 20 45 55 70 135
?2.4 10 10 15 30 35 45 90

23 Braze the connection -2- between the compressor and the pipes with a brazing unit.

24 Install the vibration-proof rubber and thigten the 2 nuts for fixing the compressor.

v Tightening torque: 6 Nm

A CAUTION

Incorrect wiring numbers may result in inverse rotation and damage of the compressor.

25 Check if the faston terminal and the thermostat have any abnormality and connect it in the
terminal box making sure the assembly order.

v If the faston terminal is identified faulty replace with a new one.
26 Ensure the pull out force greater than 20 N.
27 Ensure the fixture of the lead wires.
28 Assemble the terminal box and tighten the closing nut.

v Tightening torque: 3.0 Nm

29 Assemble the crankcase heater without torsion and gap to the compressor.

30 Wrap the sound-proof cover around the compressor.

31 Assemble the top of sound-proof cover.

32 Charge new refrigerant according to the item “3.4 Refrigerant charge considerations”.

33 Assemble the bottom service cover and rear cover according to the item “9.3.4 Removing the

bottom service cover and rear cover”.
34 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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9.3.8 Removing the high pressure switch and pressure switch for control

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disassemble the bottom service cover and rear cover according to the item “9.3.4 Removing the
bottom service cover and rear cover”.

3 Collect the refrigerant according to the item “3.4 Refrigerant charge considerations”.

v If the outdoor unit is installed close to a wall remove the refrigerant piping and move the unit
from the wall.

@ High pressure switch

Disconnect the faston terminals -1-.

Move all cables and remove the necessary components to leave the working area free.
Protect the 4-way -5- valve with a wet cloth.

Protect the check valve with a wet cloth.

Protect the pressure sensor -6- for discharge pipe -4- with a wet cloth.

™ ® a0 o ®

Heat the brazing joint -3- between the high pressure switch -2- and the discharge pipe -4-
until the switch is released.

Remove the high pressure switch -2- and install the new one.

oo

h. Protect the new high pressure switch -2- with a wet cloth.
i. Braze the connection -3- to the discharge pipe -4- until the switch is properly installed.

j. Allow the brazing to cool down for a few minutes.

k. Remove all used protections and wet cloths.

I. Move the cables until they are the same as they were originally.
m. Connect the faston terminals to the switch.
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@ Pressure sensor for discharge pipe

a.

=0 a0 T

m

Disconnect the pressure sensor CN100 conntector in PCB1 according to the item “9.3.6
Removing the electrical box”.

Move all cables and remove the necessary components to leave the working area free.
Protect the 4-way -3- valve with a wet cloth.

Protect the check valve with a wet cloth.

Protect the high pressure switch -1- with a wet cloth.

Heat the brazing joint -4- between the pressure sensor -5- and the discharge pipe -2- until
the sensor is released.

Remove the sensor -5- with his wire and install the new one.

. Protect the new sensor with a wet cloth.

Braze the connection -4- to the discharge pipe -2- until the sensor is properly installed.

Allow the brazing to cool down for a few minutes.
Remove all used protections and wet cloths.
Move the cables until they are the same as they were originally.

.Install the wire of the new sensor as it was originally and connect the PCB1 according to the

item “9.3.6 Removing the electrical box”.

@ Pressure switch for control on suction pipe

® oo T W

Disconnect the faston terminals -1-.

Move all cables and remove the necessary components to leave the working area free.
Protect the 4-way valve -5- with a wet cloth.
Protect the check valve with a wet cloth.

Heat the brazing joint -3- between the pressure switch for control -2- and the suction pipe -4-
until the switch is released.
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f. Remove the pressure switch for control -2- and install the new one.

g. Protect the new pressure switch for control -2- with a wet cloth.

h. Braze the connection -3- to the suction pipe -4- until the switch is properly installed.
i. Allow the brazing to cool down for a few minutes.

j. Remove all used protections and wet cloths.

k. Move the cables until they are the same as they were originally.

[. Connect the faston terminals to the switch.

4 Charge new refrigerant according to the item “3.4 Refrigerant charge considerations”.

5 Assemble the bottom service cover and rear cover according to the item “9.3.4 Removing the
bottom service cover and rear cover”.

6 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

9.3.9 Removing the 4-way valve coil

1 Remove the service cover, the bottom service
cover, the rear cover and the upper cover
following “9.3.1 Removing the service cover”,
“9.3.4 Removing the bottom service cover and
rear cover” and “9.3.3 Removing the upper
cover”.

2 Disconnect the connector on the control PCB of
the electrical box.
v PCN100: RAS-(4-6)HV(R/N)(C/P)2E
v PCN6: RAS-(4-6)H(R/N)(C/P)2E

3 Remove 1 fixing screw -2- to remove the
reversing valve coil -1-.

4 When reassembling, perform the procedure in
the reverse way of removing.

@ NOTE

Fix the wires by plastic bands to the original
position.
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9.3.10 Removing the electronic expansion valve coil

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disassemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

3 Disconnect the CN5A connector -1- on the control PCB1 of the electrical box.
4 Cut the necessary plastic ties to remove the expansion valve coil wire.
Hold the coil -2- of the expansion valve -3- and pull out upward.

C NOTE

It is easier to disassemble the expansion valve coil if it is rotated while pulling it upward.

6 Disassemble the expansion valve coil -2- with his wire and install the new one.
7 Assemble the new expansion valve coil -2- by inserting the expansion valve -3- inside.

C NOTE

The expansion valve coil is equipped with a lock mechanism.

e Do not apply an excessive force to the coil when pressing it into the slot. Otherwise, it may cause
damage to the piping or deform the coil bracket avoiding a properly fixation.

8 Rotate the expansion valve coil -2- until the sound of locking is heard.
9 Connect the CN5A connector -1- on the control PCB1 of the electrical box.

10 Fix the expansion valve coil wire with plastic ties as it was originally.

11 Assemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

12 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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9.3.11 Removing the solenoid valve coil (SVA)

Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

Disconnect the PCN7 connector on the control PCB1 of the electrical box.

Cut the necessary plastic ties to remove the solenoid valve coil wire.

Remove 1 fixing screw -2- to the valve -3- and disassemble the solenoid valve coil -1-.
Remove the solenoid valve coil -1- with his wire and install the new one.

o b W N

Mount the fixing screw -2-.

7 Connect the PCN7 (SVA) connector on the control PCB1 of the electrical box.
8 Fix the valve coil wire with plastic ties as it was originally.
9 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

9.3.12 Removing the 4-way valve

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disassemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

3 Collect the refrigerant according to the item ““3.4 Refrigerant charge considerations”.

4 Disassemble the reversing valve coil -3- according to the item “9.3.9 Removing the 4-way valve
coil”.

5 Disassemble the electrical box according to the item “9.3.6 Removing the electrical box”.

6 Move all cables and remove the necessary components to leave the working area free.

7 Protect all the elements located around the reversing valve and the brazing area with a wet
cloth.

8 Charge the stop valve for liquid with nitrogen and refill the reverse valve piping.
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9 Heat the brazed connections -2- and -4- between the reversing valve -1- and the piping with a
brazing unit until the brazing is undone.

10 Remove the pipes from the reversing valve.

11 Seal the pipes with a tape to protect the reversing valve and the cycle assembly from dust.
12 Remove reversing valve -1- from the assemblies and install the new one.

13 Protect the new reversing valve -1- with a wet cloth.

14 Braze the connections -2- and -4- between the reversing valve -1- and the piping until the valve
is properly installed.

15 Allow the brazing to cool down for a few minutes.

16 Remove all used protections and wet cloths.

17 Assemble the electrical box according to the item “9.3.6 Removing the electrical box”.

18 Move the cables until they are the same as they were originally.

19 Assemble the reversing valve coil -3- according to the item “9.3.9 Removing the 4-way valve
coil”.

20 Charge new refrigerant according to the item “3.4 Refrigerant charge considerations”.

21 Assemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

22 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

9.3.13 Removing the electronic expansion valve

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disassemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

3 Disassemble the electrical box according to the item “9.3.6 Removing the electrical box”.

4 Collect the refrigerant according to the item “3.4 Refrigerant charge considerations”.

5 Disassemble the electronic expansion valve coil -1- according to the item “9.3.10 Removing the
electronic expansion valve coil”.

6 Protect all the elements located around the expansion valve and the brazing area with a wet
cloth.
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7 Charge the stop valve for liquid with nitrogen and refill the expansion valve piping.

Heat the brazed connections -3- between the expansion valve -2- and the piping with a brazing
unit until the brazing is undone.

9 Remove the pipes from the expansion valve.

10 Seal the pipes with a tape to protect the reversing valve and the cycle assembly from dust.
11 Remove the electronic expansion valve -2- from the assemblies and install the new one.
12 Protect the new electronic expansion valve -2- with a wet cloth.

13 Braze the connections -3- between the expansion valve -2- and the piping until the valve is
properly installed.

14 Allow the brazing to cool down for a few minutes.
15 Remove all used protections and wet cloths.

16 Assemble the electronic expansion valve coil -1- according to the item “9.3.10 Removing the
electronic expansion valve coil”.

17 Charge new refrigerant according to the item “3.4 Refrigerant charge considerations”.
18 Assemble the electrical box according to the item “9.3.6 Removing the electrical box”.

19 Assemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

20 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

9.3.14 Removing the solenoid valve

Remove the service cover according to the item “9.3.1 Removing the service cover”.

Disassemble the electrical box according to the item 9.3.6 Removing electrical box”.
Collect the refrigerant according to the item “3.4 Refrigerant charge considerations”.

A W N R

Remove the solenoid valve coil -1- according to the item “9.3.11 Removing the solenoid valve
coil (SVA)”.

Move all cables and remove the necessary components to leave the working area free.

Ul

Protect all the elements located around the solenoid valve and the brazing area with a wet
cloth.

7 Charge the stop valve for liquid with nitrogen and refill the solenoid valve piping.
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8 Heat the brazed connections -3- between the solenoid valve -2- and the piping with a brazing
unit until the brazing is undone.

O~
1

9 Remove the pipes from the solenoid valve.

10 Seal the pipes with a tape to protect the solenoid valve and the cycle assembly from dust.
11 Remove solenoid valve -2- from the assemblies and install the new one.

12 Protect the new solenoid valve -2- with a wet cloth.

13 Braze the connections -3- between the solenoid valve -2- and the piping until the valve is
properly installed.

14 Allow the brazing to cool down for a few minutes.
15 Remove all used protections and wet cloths.
16 Move the cables until they are the same as they were originally.

17 Assemble the solenoid valve coil -1- according to the item “9.3.11 Removing the solenoid valve
coil (SVA)”.
18 Charge new refrigerant according to the item “3.4 Refrigerant charge considerations”.

SERVICING @ RAS-(4-6)H(V)(R/N)(C/P)2E

19 Assemble the electrical box according to the item “9.3.6 Removing the electrical box”.
20 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

9.3.15 Disassembling / assembling the electrical components for RAS-(4-6)
HV(R/N)(C/P)2E

& DANGER

Check that all the LEDs on the inverter PCB (PCB2) are OFF. If necessary, wait a few minutes until
all the LEDs are completely switched OFF.

A CAUTION

e When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to
clamp any wiring between plates or electrical components.

e To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band
codes are matched. If connections are wrong, there is the possibility of wrong operation and to
cause damage to electrical parts.
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€ Opening / closing the electrical box (P plate)

Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

Remove the fixing screw -1- of the electrical box upper support -2-.
Remove the 4 fixing screws -4- of the electrical box.

A WwN R

Disassemble the more convenient cover to access inside the electrical box and cut the plastic
ties -3- that fix the lead wire to the upper support.

v/ Upper cover according to the item “9.3.3 Removing the upper cover”.
v Rear cover according to the item “9.3.4 Removing the bottom service cover and rear cover”.

Open the P plate turning it clockwise approximately 90°.

Close the P plate turning it counter clockwise.

Fix the lead wire to the upper support with two plastic ties as it was originally.
Assemble the cover removed on step 4.

O 00 N O U»n

Assemble the service cover according to the item “9.3.1 Removing the service cover”.

@ Disassemble / assemble the inverter module (PCB1)

Disassemble the upper cover according to the item “9.3.3 Removing the upper cover”.

Open the electrical box according to the item “Opening / closing the electrical box (P plate)”.
Disconnect all the wiring connected to the control PCB.

Remove the 4 fixing screws -1-.

Remove the 4 fixing holders -2- and disassemble the control PCB.

o U W N

Assemble the new control PCB and fix it with 4 fixing holders -2-.
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7 Assemble the 4 fixing screws -1-.

8 Connect all the wiring connected to the control PCB as it was originally.
9 Close the electrical box according to the item “Opening / closing the electrical box (P plate)”.
10 Assemble the upper cover according to the item “9.3.3 Removing the upper cover”.

& Disassemble / assemble the DSW module (PCB2)

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disconnect all the wiring connected to the control PCB.
3 Remove the 4 fixing holders -2- and disassemble the control PCB2 -1-.
4 Assemble the new control PCB -1- and fix it with 4 holders -2-.

'

[

5 Connect all the wiring connected to the control PCB as it was originally.
6 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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& Disassemble / assemble the PCB3

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disconnect all the wiring connected to the PCB.
3 Remove the 4 fixing holders -2- and disassemble the PCB -1-.
4 Assemble the new control PCB -1- and fix it with 4 holders -2-.

-
O

5 Connect all the wiring connected to the PCB as it was originally.
6 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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@ Disassemble / assemble the terminal board (TB)

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.
2 Disconnect the wirings of the terminal board.

v L

v N

v 2

v 1
3 Remove the 2 fixing screws -2- and disassemble the terminal board -1-.
4 Assemble the new terminal board -1- and fix it with 2 screws -2-.

b |
-

ks ey

A CAUTION

To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes

are matched. If connections are wrong, there is the possibility of wrong operation and to cause
damage to electrical parts.

5 Connect all the wiring connected to the control PCB as it was originally.
6 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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& Disassemble / assemble the DCL

1 Open the electrical box according to the item “Opening / closing the electrical box (P plate)”.
2 Disconnect the wirings and cut the plastic ties that fixes the lead wire from PCB1.
v L2
v L-COM
v L1
3 Remove the 5 fixing holders -2- and disassemble the DCL -1-.
4 Disassemble the DCL and the wiring.
5 Assemble the new DCL board -1- and fix it with 5 holders -2-.

=l

%

A CAUTION

To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes
are matched. If connections are wrong, there is the possibility of wrong operation and to cause
damage to electrical parts.

6 Connect all the wiring connected to the control PCB and fix it as it was originally.
7 Close the electrical box according to the item “Opening / closing the electrical box (P plate)”.
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9.3.16 Disassembling / assembling the electrical components for RAS-(4-6)
H(R/N)(C/P)2E

A DANGER

Check that all the LEDs on the inverter PCB (PCB2) are OFF. If necessary, wait a few minutes until
all the LEDs are completely switched OFF.

A CAUTION

e When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to
clamp any wiring between plates or electrical components.

e To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band
codes are matched. If connections are wrong, there is the possibility of wrong operation and to
cause damage to electrical parts.

€ Opening / closing the electrical box (P plate)

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Remove the fixing screw -1- of the electrical box upper support -2-.
3 Remove the 6 fixing screws -3- of the electrical box.

4 Open the P plate turning it clockwise approximately 90°.

5 Close the P plate turning it counter clockwise.

6 Fix the lead wire to the upper support with two plastic ties as it was originally.

7 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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@ Disassemble / assemble the control PCB (PCB1)

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

2 Disconnect all the wiring connected to the control PCB.
3 Remove the 6 fixing holders -2- and disassemble the control PCB -1-.
4 Assemble the new control PCB -1- and fix it with 6 holders -2-.

«%%

5 Connect all the wiring connected to the control PCB as it was originally.
6 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

& Disassemble / assemble the inverter module (PCB2)

1 Disassemble the upper cover according to the item “9.3.3 Removing the upper cover”.

2 Open the electrical box according to the item “Opening / closing the electrical box (P plate)”.
3 Disconnect all the wiring connected to the inverter module.

v/ DCL1 (reactor)

DCL2 (reactor)

CN331 (NF)

CN16 aerial connector (compressor)
PCN2 (pressure switch control)
CN206 (PCB communication)

R, S, T (NF)

NN NN

4 Remove the 8 fixing screws -2- and disassemble the control PCB -1-.

v/ Recommended the use of a flexible screwdriver or if necessary, remove the PCB3 according
to the item “Disassemble / assemble the PCB3” to improve the access to the right side
screws.

5 Pull the inverter and remove along with the plastic case and the radiation fin.
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6 Assemble the new control PCB -1- and fix it with 8 screws -2-.

7 Connect all the wiring connected to the control PCB as it was originally.

8 Close the electrical box according to the item “Opening / closing the electrical box (P plate)”.

9 Assemble the upper cover according to the item “9.3.3 Removing the upper cover”.

& Disassemble / assemble the PCB3

1 Open the electrical box according to the item “Opening / closing the electrical box (P plate)”.

2 Disconnect all the wiring connected to the PCB.

v CN201
v/ CN202
v PCN201
v/ PCN202

3 Remove the 6 fixing holders -2- and disassemble the PCB3 -1-.
4 Disassemble the PCB3 -1- and the wiring.
5 Assemble the new control PCB -1- and fix it with 6 holders -2-.
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6 Connect all the wiring connected to the control PCB as it was originally.
7 Close the electrical box according to the item “Opening / closing the electrical box (P plate)”.

@ Disassemble / assemble the terminal board (TB)

1 Disassemble the service cover according to the item “9.3.1 Removing the service cover”.
2 Disconnect the wirings of the terminal board -1-.

vl
v 2
v L1
v L2
v L3
v N

3 Remove the 2 fixing screws -2- and disassemble the terminal board -1-.
4 Assemble the new terminal board -1- and fix it with 2 screws -2-.

@Eo
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A CAUTION

To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes
are matched. If connections are wrong, there is the possibility of wrong operation and to cause
damage to electrical parts.

5 Connect all the wiring connected to the control PCB as it was originally.
6 Assemble the service cover according to the item “9.3.1 Removing the service cover”.
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& Disassemble / assemble the DCL

1 Open the electrical box according to the item “Opening / closing the electrical box (P plate)”.
2 Disconnect the wirings and cut the plastic ties that fix the lead wire from PCB2.

v DCL1
v DCL2

3 Remove the 5 fixing holders -2- and disassemble the DCL -1-.
4 Disassemble the DCL -1- and the wiring.
5 Assemble the new DCL board -1- and fix it with 5 holders -2-.

0 — 1

(©) 2

[ |

A CAUTION

To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes
are matched. If connections are wrong, there is the possibility of wrong operation and to cause
damage to electrical parts.

6 Connect all the wiring connected to the control PCB and fix it as it was originally.
7 Close the electrical box according to the item “Opening / closing the electrical box (P plate)”.
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@ Disassemble / assemble the noise filter

1 Open the electrical box according to the item “Opening / closing the electrical box (P plate)”.

2 Disconnect the wirings of the noise filter:

v Tl v L1
v T2 v L2
v T3 v L3
v N v N

3 Remove the 6 fixing holders -2- and disassemble the noise filter -1-.
4 Assemble the new noise filter -1- and fix it with 6 holders -2-.

1

P@@@DQ’;

C—

S| WD
i

@ NOTE

To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes
are matched. If connections are wrong, there is the possibility of wrong operation and to cause
damage to electrical parts.

5 Connect all the wiring connected to the noise filter and fix it as it was originally.
6 Close the electrical box according to the item “Opening / closing the electrical box (P plate)”.

9.3.17 Removing the pipe thermistors
€ THMO - Thermistor for discharge gas temperature (Td)

Disassemble the service cover according to the item “9.3.1 Removing the service cover”.
Cut the plastic tie -1-.
Remove the butyl sheet -2-.

1

2

3

4 Pull out the thermo spring -3- from the feeler pipe.

5 Remove the aluminium tape -5- and disassemble the thermistor -4-.
6

Pull the wire off along its routing, release the clamps fixing the wire and pass all the vinyl pipe
until the electrical box.
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7 Disconnect the thermistor -4- from the PCB1 connector.

8 Assemble the new thermistor -4- and stick it with the aluminium tape -5- in the pipe.
9 Assemble the thermo spring -3-.

10 Protect with the butyl sheet -2- and fix it with a plastic tie -1-.

11 Install the wire until it is the same as it was originally.

12 Connect the thermistor -4- to the PCB1 connector.

13 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

€ THMS - Thermistor for evaporating temperature (Te)

1 Disassemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

Disassemble the service cover according to the item “9.3.1 Removing the service cover”.
Cut the plastic tie -1-.
Remove the butyl sheet.

SERVICING @ RAS-(4-6)H(V)(R/N)(C/P)2E

Pull out the thermo clip -2- from the feeler pipe -3- and disassemble the thermistor -4-.

o b W N

Pull the wire off along its routing, release the clamps fixing the wire and pass all the vinyl pipe
until the electrical box.

7 Disconnect the thermistor -4- from the PCB1 connector.

8 Assemble the new thermistor -4- inside the feeler pipe -3- and fix it with the thermo clip -2-.
9 Protect with the butyl sheet and fix it with a plastic tie -1-.

10 Install the wire until it is the same as it was originally.

11 Connect the thermistor -4- to the PCB1 connector.

12 Assemble the service cover according to the item “9.3.1 Removing the service cover”.

13 Assemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

g s
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€ THM?7 - Thermistor for outdoor ambient temperature (Ta)

w

O 00 N O

Remove the fixing screw -1- of the thermistor plate -2-.

Unclip the thermistor -3- from the plate -4- and remove the thermistor plate -2-.

Disassemble the rear cover according to the item “9.3.4 Removing the bottom service cover and
rear cover”.

Disassemble the service cover according to the item “9.3.1 Removing the service cover”.

Pull the wire off along its routing, release the clamps fixing the wire and pass all the vinyl pipe
until the electrical box.

Disconnect the thermistor -3- from the PCB1 connector.

Install the wire until it is the same as it was originally.

Connect the thermistor -3- to the PCB1 connector.

Assemble the service cover according to the item “9.3.1 Removing the service cover”.

10 Assemble the rear cover according to the item “9.3.4 Removing the bottom service cover and

rear cover”.

11 Clip the thermistor -3- to the plate -4- and assemble the thermistor plate -2- with the fixing

screw -1-.
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10.1 Initial troubleshooting

10.1.1 RAS-(2-3)HVRC3

HITACHI

The following blinking/lighting patterns will be displayed on the LED of the display board (PCB2)

next to the power supply terminal block (TB1).

@ NOTE

Please refer to "10.2.1.1 Alarm codes for the outdoor units" for alarm details.

10.1.1.1 LED function for alarm code display

The cause for an abnormal stop can be determined by the blinking pattern of the LED on the

display board, as indicated in the table below:

@ NOTE

o O: LED blinks at 0.5 second intervals
e x:LEDis OFF

LED on display
board Content of abnormality

Operating equipment and operating settings

code
LD4 LD3 LD2 LD1
d ion devi Float switch (rise in water level in water
Xx x x O i iR Indoor pro‘Fecnon evice receiver/clogged water pipe)
’ activated A
Protector for indoor fan motor
- Outdoor protection device . .
x x O x b P . High pressure cutoff device (OFF:4.15 MPa)
activated
Loose terminals, incorrect connections, and
x x O O 0304 Transmission error d'lsco'nne.cjuons in the |ndoc'>r/'outdoor opera‘uon
circuit wiring, poor transmission on the inverter
board, and blown power fuses
Phase output abnormality Phase loss due to loose outdoor unit power
x O x x 0505 (excluding single-phase terminals, etc.
[ Ry | . . . . . .
’ machines, outdoor unit voltage Outdoor unit voltage drop, insufficient power
abnormality) wiring capacity
x O x O - Discharge gas superheat Compressor discharge gas superheat remains
L { . .
decrease abnormality below 0 °C for 30 minutes
Excessive temperature rise on Compressor temperature is 115 °C or higher
. . . py
x O O x n0Bu9d the compressor (cooling/heating) for 10 minutes or 125 °C or

Abnormal refrigerant amount

higher (cooling/heating) for 5 seconds.
Lack of refrigerant
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LED on display

Alarm . . . . .
board code Content of abnormality Operating equipment and operating settings
LD4 LD3 LD2 LD1
Suction, outlet, liquid pipe, heat exchanger
WE ) . gas pipe temperature thermistor, remote
«x O O O ',5,: I Indoorbunlt th(le.rmlstor thermistor.
th, " abnormality Thermistor with built-in remote control

Connector part is loose or disconnected.

Outdoor unit thermistor
abnormality

Outside air piping temperature thermistor
connector on compressor loose or disconnected

Incorrect indoor/outdoor
combined capacity

Incorrect indoor unit

The indoor capacity is outside the range of 80 %
to 120 % of the outdoor capacity.

Connecting an indoor unit other than the GP

= S type to a GP type outdoor unit.
O x x O 2I57= combination vp vp
202, 1m0 Incorrect indoor unit model/ Connecting an indoor unit other than a model
capacity settin compatible with refrigerant R32 to an outdoor
pacity g unit compatible with refrigerant R32
Outdoor PCB setting error . . . .
& Wrong setting of indoor unit model or capacity
Indoor unit number setting error . . . .
g Duplication of indoor unit number settings
O x O «x ‘-“‘:’ ":'-" Incorrect indoor unit address/ Incorrect indoor unit settings
ko, k- refrigerant system settings

Indoor unit board abnormality

Indoor unit board abnormality

Protection detection circuit error
(outdoor unit)

Malfunction of outdoor unit protection
detection circuit

o
o
X
o
3

Low pressure pressure drop
abnormality

Abnormal drop in evaporation temperature
(less than -35 °C) and compressor top
temperature 90 °C for 10 minutes

O
O
X
X
Ny
o3

Overload operation protection
activated

Excessive refrigerant, clogged piping,
abnormality in cycle parts, abnormality in
compressor (overload/overcurrent)

Inverter abnormality

Current sensor abnormality, inverter
overcurrent, inverter module error

g D)

24 RS
O O O x rcvne o Inverter fin thermistor abnormality

20, Active filter error ) .

SR Fan motor rotation abnormality, fan motor

abnormality
- . Compressor-related alarms occurred 3 times

O O O O EE Compressor protection alarm P

within 6 hours
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10.1.1.2 LED function for protection control display

Whether a protection control is applied or not can be determined by the lighting pattern of the
LED on the display board, as indicated in the table below:

@ NOTE

O: LED is ON
x: LED is OFF

board

LED on display

LD4 LD3 LD2 LD1

Protection control content

x x O x Pressure ratio protection control (low or high pressure ratio protection)

x x O O High pressure overrise prevention control

x O x X Current protection control. Power supply voltage imbalance detection protection control
x O x O Inverter module temperature overrise prevention control

x O O x Compressor top temperature overrise prevention control

O x x X Inverter trip retry control

O x x O Voltage drop (or overvoltage) retry control

O x X High pressure pressure drop prevention control

O x O Current demand control

10.1.1.3 Abnormal transmission between remote control switch and indoor unit

If the operation indicator light on the remote control blinks every 4 seconds, there is a transmission
error between the indoor unit and the remote control (loose, disconnected, broken or miswired
connector).
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10.1.2 RAS-(4-6)H(V)(R/N)(C/P)2E

10.1.2.1 Checking the electrical wires and the power source

No. Item to check

Check method

Is the power source
1 breaker or the fuse
blown out?

Check the voltage (secondary side) of the breaker and using a tester, check the
conductivity of the fuse.

Is the electrical wiring
properly secured and
are the connections
correctly fixed?

Check that the following wiring connection on outdoor unit/indoor unit PCBs is not
loosened.

v
v
v

v
v

The connection for thermistors.
The connection for the communication cable.

The communication cable connects to a terminal block at the outdoor unit /
indoor unit not PCB.

Power supply wiring is connected to a terminal block, not PCB.

Each connection for power source line.

Check that the wiring connections on outdoor unit and indoor unit PCBs is not
loosened or misconnected on the site according to “Electrical wiring diagram” of
the technical catalogue.

@ NOTE

If the fuse on an indoor unit PCB is blown, diagnose the cause of overcurrent and replace the
fuse(s). In addition, check the power source of optional parts because the fuses may blow out by
the power source failure. Turn off power for safety.

10.1.2.2 Checking by 7-segment display

e Turn ON the main power supply. Wait for more than 20 seconds to start checking.

e Checking Items

v/ Expansion valve opening

v/ Temperature readings from thermistors

v/ Number of indoor units connecting in the same system

e Check the locations of 7-segment and push switches.

e (220~ 240) VAC is applied to the PCB and electrical parts. Never touch electrical parts and wires
without appropriate personal protective equipment (PPE) when checking.

SMGBO0151 rev.0 - 02/2024

244

TROUBLESHOOTING 6 INITIAL TROUBLESHOOTING



HITACHI

Check the operating conditions and each part of the refrigerant system temperature condition by
7-segment display (SEG1) and push switches (PSW).

| Normal mode | | Checking mode |
PSW3
PSW2 for 35 - Index of check
11 item No. 1
® | PSW2for3s - -
PSWZ\ PSW3

| Information of
] check item No. 1

11 Index of check
]:' I~ item No. 2
(A) To start the checking mode: press PSW2 for 3 seconds. PSW21 1 PSW3
(B) To move the checking item forward: press PSW2 ——
(C) To move the checking item backward: press PSW3 _, ,_ Information of
(D) To cancel the checking mode: press PSW2 for 3 econds -, l | check item No. 2

Psw2| I PSW3

PSWZl IPSWS
,- '-, Index of last check
' , ,-' item
PSW21 PSW3
,- Information of
,-' last check item

gl

PSW2|
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@ Checking of the alarm code history

Abnormal data record

“Abnormal data record” (i { ~
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r™) in checking item can record recent abnormal stoppages (the

maximum number of recordable is =, i {is the latest one). In case of abnormal stoppage, in the
following table, accumulated operation time when abnormality happened, alarm code/cause code
of ID stoppage, and cause code of inverter/fan stoppage are recorded:

For example:

Number of abnormal data ol

Accumulated operation time (h) =i

Alarm code E

Cause code of inverter stoppage P

' Display accumulated operation time to the
abnormal stoppage dividing 4 digit numbers
between the 1st & 2nd digit and 3rd & 4th digit

Display each time at 1 second intervals

/ N
A L. h
e i e osar | oD E 7
T Rl I I T A o R
Tmmmmm e N — ~ >
psw2 | | Psws L
pr—y Item Content
] Item Content =

'-' '- r 1 ITC | Cause code of comp. stoppage

- L Alarm code

Cause code of I.D. stoppage

The others
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Alarm code or

Cause code of

cause code of Contents inverter/fan stoppage
I.D. stoppage ITC FTC
P Activation of protection device (high pressure cut) - -
- Abnormality communication between inverter PCB and outdoor unit PCB - -
a5 Abnormality of power supply phase - -
0k i
— Activation of inverter voltage increase/decrease protection = -
o - iH
L"Ul
—_Activation of discharge gas superheat decrease protection - -
o - R
[
=
— Activation of discharge gas temperature increase protection - -
o -5
20 Abnormality of thermistor for discharge gas temperature (Td) - -
2 Abnormality of pressure sensor (Pd) - -
22 Abnormality of thermistor for outdoor air temperature (Ta) - -
= Abnormality of thermistor for outdoor unit heat exchanger liquid pipe (Te) - -
3 Incorrect capacity setting of indoor unit and outdoor unit - -
A Abnormality of picking up circuit for protection in outdoor unit - -
5
——_ Activation of high pressure increase protection - -
o -
=
—_ Activation of low pressure decrease protection - -
o -5
A
—— Activation of overcurrent protection 2, H -
o -
Sl
——— Abnormality of current sensor for inverter A -
o (-
=i
— Activation of inverter PCB protection device {2, 2t -
o -
SH
— Activation of inverter fin temperature increase protection = -
o -
a5 i, i 43
———— Inverter failure (= (= 3% -
- , (3, v, 23
o Abnormality of outdoor fan motor - i, 2+
1= Activation of overcurrent protection for outdoor fan - 2
T Abnormality of outdoor fan controller sensor - 8
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Alarm code or Cause code of
cause code of Contents inverter/fan stoppage
I.D. stoppage ITC ETC

EE Compressor protection alarm - -

-5 Instantaneous power failure at the outdoor unit - -

o -2h Retry due to high pressure decrease - -

A Abnormality of active filter - -

o -35 4-Way valve switching failure - -

@ NOTE

All history will be erased by pressing PSW1 for 5 seconds when abnormal data record is displayed.
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10.1.2.3 Failure of the power supply to indoor units and remote control switch

e The lights and the LCD are not indicated.

e |noperative. If the fuses are blown or the circuit breaker is activated, investigate the cause of the

excessive current and take the necessary measures.

Phenomenon Cause

Action

Check item (shut OFF main switch)

Power failure or power is not ON

Measure voltage by volt-meter Supply power

Short circuit supplied
between wires

Check for any uncovered part of Remove the cause of short-circuit and
wires replace the fuse

Melted fuse or activation of Short circuit of wires to
breaker at power source earth

Remove the cause of short-circuit and

Measure insulation resistance
replace the fuse

Failure of indoor
unit fan motor

Measure resistance between wires

. . . Replace fan motor if fault
and insulation resistance P ¥

Short circuit supplied
between wires

Check for any uncovered part of Remove the cause of short-circuit and
wires replace the fuse

Short circuit of wires to

Melted fuse for control circuit
earth

Remove the cause of short-circuit and

Measure insulation resistance
replace the fuse

Failure of indoor unit fan
motor

Measure resistance between wires

. . . Replace fan motor if faulty
and insulation resistance

Disconnected cable of remote control switch

Connect the cable Replace cable or repair it

Contact failure or incorrect
connection of indoor unit
Insufficient contacting at PCB

connectors of
remote control switch Contact failure or incorrect
connection of PCB in remote

control switch

Check connectors Correctly connect it

Failure of remote control switch

Replace it if remote control switch is

Check it by self-checking mode faulty

Disconnected wire to each
PCB

Check connectors Correctly connect wires

Failure of each PCB
Failure of each PCB

Check each PCB in indoor unit and

Repl PCB if faul
outdoor unit PCB1 check mode (¥*) eplace PCB if faulty

Incorrect wiring connection

Take action according to the procedure indicated in
“TEST RUN CHECK”

@ NOTE

e (*): Refer to the item "10.4.2.1 RSW, DSWs and LEDs functions RAS-(4-6)HV(R/N)(C/P)2E" or
"10.4.2.2 RSW, DSWs and LEDs functions RAS-(4-6)H(R/N)(C/P)2E" in these chapters.
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10.1.2.4 Abnormal transmission between remote control switch and indoor unit

e The RUN indicator on the remote control: flashes every 2 seconds.

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Disconnection or contact failure of controller cable Check cables and connection Replace or repair them
Failure of wired controller Check it in self-checking mode Replace it if faulty

. Disconnected wires to PCB Check connectors Correctly connect wires
Failure of PCB

(in indoor unit and wired

controller) Failure of PCB Check it in indoor / outdoor unit

PCB check mode (*) Replace PCB if faulty

@ NOTE

e (*): Refer to the item "10.4.2.1 RSW, DSWs and LEDs functions RAS-(4-6)HV(R/N)(C/P)2E" or
"10.4.2.2 RSW, DSWs and LEDs functions RAS-(4-6)H(R/N)(C/P)2E" in these chapters.
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In the case no anomalies are detected (alarm codes) in the remote control switch, and normal
operation is not available, carry out the required actions in accordance with the procedures
described below.

. Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure of indoor unit fan isconnected coil Measure coil resistance by tester Replace indoor unit fan
motor Burnt-out coil Measure insulation resistance motor
. . Disconnected coil Measure coil resistance by tester .
Failure of outdoor unit Isconnected cof easure coll resistance by teste Replace outdoor unit fan
f ) . . .
“ T an motor Burnt-out coil Measure insulation resistance motor
RUN” light is
ON and LCD
S Failure of outdoor unit . Measure voltage between contactin .
is indicated. Contact failure g g Replace outdoor unit PCB1

However, the
system does not
operate.

(ex. the indoor,
outdoor fans or
compressor do not
operate).

PCB

parts

Failure of compressor motor

Measure resistance between wires

Failure of compressor

Check for abnormal sound from
compressor

Replace compressor

Insufficient
contacting

Failure of magnetic
switch for compressor

Check magnetic switch activates correctly
or not

Replace magnetic switch

(for outdoor unit, indoor

Disconnected
wiring to PCB

Failure of one of PCBs

Check connections

Correctly connect wiring

unit, remote control

switch) Failure of PCB

Check PCB by self-checking

Replace PCB if failed

The compressor
does not stop
or start even
if the setting

temperature on

LCD is changed

(**)

Failure of

Failure of air inlet thermistor

thermistor

Disconnection of

thermistor

Check it by check mode (*)

Abnormality of remote
control switch cord

Check it by test run

Replace or correctly connect
wires if abnormality exists

Failure of indoor unit PCB

Check PCB by self-checking

Replace PCB if failed

Incorrect optional setting

Check setting condition of “Thermistor
of remote control switch” by optional
setting
*Setting and control
“A1”: Control by indoor thermistor for
suction air
“ {”: Control by thermistor of remote
control switch
“1=": Control by average value of indoor
thermistor for suction air and thermistor
of remote control switch

In case that thermistor of
remote control switch is not

used, set at “J3".

Incorrect input/output setting

”

Check setting condition of “, {” and ) =
by input/output setting
*Setting and control
“fi {”: Room thermostat (cooling)

“f,2”: Room thermostat (heating)

In case that room thermostat
is not used, set for input
signal actually used. If no

signal is used, set at “/J/3”

Air flow volume
“HH2" is not
indicated on the
wired controller.

Incorrect wired controller model

Check that remote control switch or
transition wiring is connected to indoor
unit(s) with 4 internal air flow volumes.

Connect wired controller or

transition wiring for wired

controller to indoor unit(s)
with 4 internal air flow
volumes if necessary.
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@ NOTE

e (*): Refer to the item "10.4.2.1 RSW, DSWs and LEDs functions RAS-(4-6)HV(R/N)(C/P)2E" or
"10.4.2.2 RSW, DSWs and LEDs functions RAS-(4-6)H(R/N)(C/P)2E" in these chapters.

e (**): Even if the controllers are correct, the compressor does not operate under the following
conditions:

v Indoor air temperature is lower than -21 °C or the outdoor air temperature lower than -5 °C
for individual operation mode, -15 °C for simultaneous operation mode, during the cooling
operation.

v Indoor air temperature is higher than 27 °C or outdoor air temperature higher than 18 °C
during the heating operation.

v When the cooling (or heating) operation signal is sent to the outdoor unit and a different
mode as heating (or cooling) operation signal is sent to the indoor units.

v When the demand or emergency stop signal is sent to the outdoor unit.
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. Action
Phenomenon Cause Check item (shut OFF main switch)
Failure of
Failure of thermistor
dischargeair —  Check thermistor in check mode Replace or correctly connect
temperature Dlscqnnected of remote control switch (*) wiring when it is abnormal
thermistor wire of
thermistor

Indoor fan speed is not
changed

Check it by self-checking

Failure of remote control switch )
from remote control switch

Replace if failed

Check it by self-checking from

Failure of PCB for indoor unit R
remote control switch (**)

Replace if failed

Failure of Failure of
thermistor thermistor
for outdoor
evaporatin
P g Replace or connect correctly when
temperature . e
. ) Disconnected it is abnormal
during heating .
) wire of -
or thermistor .
thermistor
for outdoor
temperature
Disconnected
reversing valve Measure resistance of coil
. coil
Failure of .
reversing valve Replace reversing valve
No defrosting operation g Incorrect
mode is available during activation of Enforced power supply
heating operation or reversing valve
defrosting operation is
continued Disconnected control wires
between indoor unit and outdoor Check connectors Correctly connect wiring
unit

Disconnected

Failure of wires to PCB Check connectors Correctly connect wiring
outdoor unit
PCB Replace it when check

Failure of PCB ) mode is not available

Disconnected
wires to PCB

TROUBLESHOOTING 6 INITIAL TROUBLESHOOTING

Check connectors Correctly connect wiring
Failure of indoor

unit PCB Failure of PCB Check it in indoor / outdoor unit
PCB check mode (**)
“ b 1 Check PCB in indoor / outdoor Replace if failed
.RU'.\I |r1d|cator orLcb Failure of PCB in indoor unit or unit PCB1 check mode (**),
indication on remote . B .
remote control switch or check wired controller in

control switch are kept ON

@ NOTE

® (*): Refer to the item "10.1.2.2 Checking by 7-segment display" in this chapter.

e (**): Refer to the item "10.4.2.1 RSW, DSWs and LEDs functions RAS-(4-6)HV(R/N)(C/P)2E" or
"10.4.2.2 RSW, DSWs and LEDs functions RAS-(4-6)H(R/N)(C/P)2E" in this chapter.

self-checking mode
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Phenomenon Cause

Check item

Action
(shut OFF main switch)

Indoor heat load is larger
than cooling capacity

Calculate heat load

Use larger unit

Gas leakage
or shortage of
refrigerant

Measure superheat

Correctly charge refrigerant after
repairing gas leakage

Excessively small
diameter tube or
long piping

Measure and check field-supplied
pipes

Use correct pipes

Incorrect activation
of check valve of
outdoor unit

Check whether or not temperature
difference exists before/after check
valve

Replace check valve
for outdoor unit

Failure or
malfunction of
electronic expansion
valve

Excessively low
suction pressure

Insufficient cooling
operation

Check for clogging

Remove clogging

Check for connection
cord and connector

Replace connector

Is there operation
sound from coil?

Replace coil

Is thermistor on
compressor normal?

Replace thermistor

Is thermistor installed
correctly on compressor?

Correctly install it

Clogged strainer in
indoor unit clogging
at low pressure
piping

Check temperature difference at
inlet and outlet of strainer

Replace strainer in indoor unit

Clogging at low
pressure piping

Check temp difference

Remove clogging

Insufficient at low
pressure piping

Check for clogged air filter

Clean air filter

Check for obstacle at
inlet or outlet

Remove obstacles

Excessively low air
temperature to
indoor unit heat

exchanger

Insufficient revolution of
indoor unit fan motor?

Replace fan motor

Check short-circuited
indoor unit air

Remove cause of
short-circuited air

Activation of motion sensor control

“Motion sensor is activated” is
indicated on wired controller.

It is normal
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Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Check clogging of outdoor .
. g8ing Remove clogging
unit heat exchanger
Insufficient air flow Obstacles a.t inlet or outlet of Remove obstacles
. outdoor unit heat exchanger?
to outdoor unit heat
exchanger .
Is service space for Secure service space
outdoor unit sufficient? P
Correct fan speed? Replace fan motor
. . Short-circuited air Remove cause of
Excessively high R R .
. to outdoor unit? short-circuited air
air temperature to
outdoor unit heat Any other heat load
exchanger . Remove heat source
near outdoor unit?
Excessively charged Check expansion valve openin Correctly charge refrigerant
Excessively refrigerant P P & Y g &
high discharge
pressure Non-condensed gas Check each temperature Charge refrigerant after
in cycle and pressure vacuum pumping
Clogging of
discharge pipin . .
gepiping Check for clogging Remove clogging
Check for connecting
Remove connector
cord and connector
. Failure or Is there operation .
Insufficient P Replace coil

malfunction of

cooling operation .
expansion valve

sound from coil?

Is thermistor on
compressor normal?

Replace thermistor

Is thermistor installed
correctly on compressor?

Correctly install it

Malfunction or internal
leakage of reversing valve

Check temperature
difference at inlet and
outlet of reversing valve

Replace reversing valve

Failure of
bypass solenoid

Check for leakage
of solenoid valve

Replace solenoid valve

Excessively low
suction pressure Malfunction or
internal leakage of

reversing valve

Check temperature
difference between inlet
and outlet of reversing valve

Replace reversing valve

Discharge temperature of
indoor unit is unstable

Check for expansion valve of indoor
unit in the same system

Replace failed expansion
valve of indoor unit

Transmission failure
between indoor unit
and outdoor unit

Check indoor unit indicating alarm

code “[{ 5” on wired controller

Repair it according to alarm code “Ii 3”

Insufficient power
supply
to indoor unit

Transmission
failure

Check wired controller LCD or “RUN”
indicator is turned OFF

Repair it according to technical
documentation
of connected outdoor unit

Failure of
indoor unit PCB

Check that indoor unit
capacity is 0 in check
mode of outdoor unit PCB1

Replace indoor unit PCB
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Phenomenon Cause

Check item

Action
(shut OFF main switch)

Indoor heat load is greater
than heating capacity

Calculate heat load

Use a bigger unit

Gas leakage or
insufficient refrigerant
charge

Measure superheat

Correctly charge refrigerant after
repairing gas leakage

Excessively small
diameter tube
or long piping

Measure field-supplied pipes

Use correct pipes

Failure or malfunction
of electronic expansion
valve

Check for clogging

Remove clogging

Check for connection
cord and connector

Replace connector

Is there operation
sound from coil?

Replace coil

Is thermistor on
compressor normal?

Replace thermistor

Is thermistor installed
correctly on compressor?

Correctly install it

Clogging of indoor

Excessively unit/outdoor unit
low suction strainer
pressure

Check temperature
difference between inlet
and outlet of strainer

Replace strainer for outdoor unit or
indoor unit

Clogging of suction
piping

Check temperature
difference of each part

Remove clogging

Insufficient heating
operation

Insufficient air flow
through outdoor unit
heat exchanger

Is outdoor unit heat
exchanger clogged?

Remove clogging

Is there any obstacles at inlet
or outlet of outdoor unit?

Remove obstacles

Is service space for outdoor
unit sufficient?

Secure sufficient service space

Check for speed of
outdoor unit fan

Replace fan motor
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Excessively low air
temperature through
outdoor unit heat
exchanger

Check for any short-circuited
air to outdoor unit

Check for any short-circuited
air to outdoor unit

Defrosting is
insufficiently
completed

Check thermistor for defrosting

Replace thermistor
for defrosting

Transmission failure
between indoor unit
and outdoor unit

Check indoor unit
indicating alarm code

“f1 3" on wired controller

Repair it according
to alarm code “/3 3"

Insufficient
power supply
to indoor unit

Transmission
failure

Check wired controller LCD or “RUN”
indicator is turned OFF

Repair it according to technical
documentation of
connected outdoor unit

Failure of indoor unit
PCB

Check that indoor unit
capacity is 0 in check mode
of outdoor unit PCB1

Replace indoor unit PCB
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Phenomenon Cause

Check item

Action
(shut OFF main switch)

Insufficient air flow
to indoor unit heat
exchanger

Check for filter clogging

Remove clogging

Check for any obstacles at
inlet or outlet of indoor unit

Remove obstacles

Check indoor fan speed

Replace fan motor

Excessively high
air temperature to
indoor unit heat
exchanger

Excessively high
discharge pressure

Check short-circuited
air to indoor units.

Remove cause of
short-circuited air

Excessively charged
refrigerant

Check expansion valve opening

Correctly charge refrigerant

Non-condensate gas
in refrigerant cycle

Check each temperature
and pressure

Recharge refrigerant
after vacuum pumping

Clogging of discharge

Insufficient heating piping

Check for clogging

Remove clogging

operation

Malfunction or internal leakage
of reversing valve

Check temperature
difference at inlet and
outlet of reversing valve

Replace reversing valve

Malfunction of check
valve of outdoor unit

Check temperature difference at
inlet and outlet of check valve

Replace check valve

Failure of bypass
solenoid valve

Check for leakage of
solenoid valve

Replace solenoid valve

Excessively high
suction pressure Malfunction
or internal leakage of

reversing valve

Check temperature
difference between inlet
and outlet of reversing valve

Replace reversing valve

Discharge temperature of
indoor unit is unstable

Check for expansion valve of indoor
unit in the same system

Replace failed expansion
valve of indoor unit

Activation of motion sensor control

“Motion sensor is activated” is
indicated on wired controller

It is normal
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Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Foreign particles inside of fan casing Check it by viewing Remove foreign particles

Indoor unit fan runner is hitting

. Check it by viewing Adjust position of fan runner
casing
Outdoor unit propeller . - . .
fan is hitting shroud Check it by viewing Adjust position of propeller fan
Failure of Check each part is tightly fixed Tightly fix it
installation P Bntly ently
Liquid
refrigerant Check expansion valve opening Ensure superheat
Cooling or heating compression
operation with abnormal
sound Abnormal sound Wear or
from compressor breakage

. Abnormal sound from

of internal - Replace compressor
inside of compressor

compressor

parts

Crankcase .
Check resistance
heater does Replace crankcase heater or fuse
(Crankcase heater, fuse)
not get warm

Humming sound from magnetic

Check surface of contacts Replace magnetic switch
conductor
Abnormal vibration of cabinets Check each fixing screws Tightly fix it
Obstacle at outdoor fan Check obstacles Remove obstacles
Outdoor fan is not
. . o . In case that reversing valve
operateﬁi when Preparatory state for heating Wait for switching of reversing . . g -
compressor is operated . . is not switched, check for insufficient

operation valve (1 to 3 minutes)

refrigerant.

Discharge pressure does not

increase higher than 2.2 MPa Check operation pressure Add refrigerant
Indoor fan is not due to insufficient refrigerant
operated when
compressor is operated Disconnected wiring for indoor fan Check wiring Connect wiring correctly
Failure of indoor unit PCB Check indoor unit PCB Replace indoor unit PCB
“Motion sensor is
tivated” is NOT ) .
activated- 1s Check connection of connector Connect it securely

indicated on wired
controller LCD.

Check reaction rate (check mode 1:q1)
Operation stops though (reaction rate is always 0 %: abnormal)
someone is present

Replace motion sensor

Check connection of connector Connect it securely

Check reaction rate (Check mode 1:q1)

. . Replace motion sensor
(reaction rate is always 100 %: abnormal) P

Operation continues

though no one in Check heat source .
. . - Remove it
present (a moving object whose temperature is different from atmosphere)
Check connection of connector Connect it securely
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10.2 Troubleshooting procedure

10.2.1 RAS-(2-3)HVRC3

10.2.1.1 Alarm codes for the outdoor units

The reason for an abnormal stop can be determined from the numerical display of the alarm cause
code as shown in the table below (display of outdoor unit 7 segment (SEG1) during abnormal
stop):

Code Category Content of abnormality Leading cause
. Indoor protection device activated Float switch activated due to excessive water
=t . . . . . . .
(float switch) level in drain pan or abnormality in drainpipe
Protection High pressure switch (4.15 MPa) activated;
- . . . outdoor fan motor overheat protection sto
T Outdoor protection device activated . . P . . P
and blowout air short circuit during cooling
operation
Loose terminals on transmission lines
= Transmission error (between indoor between indoor and outdoor disconnection,
PR . .. .
and outdoor units) wiring error, blown outdoor fuse, inverter

error

Communication
Transmission failure or abnormal connection

between control microcomputer and inverter
microcomputer, blown power fuse, abnormal
outdoor fan motor

Transmission error (between
- control microcomputer and inverter
microcomputer)

Missing phase, incorrect power supply
a5 Supply phase Phase detection abnormality wiring, incorrect setting of OU capacity code,
insufficient voltage, abnormal voltage drop

Outdoor unit voltage abnormality
A Voltage (undervoltage or overvoltage for
inverter)

Insufficient inverter voltage or overvoltage or
insufficient power supply wiring capacity

L Abnormal expansion valve openin
- Abnormal decrease in discharge gas . P . pening,
b thermistor error, refrigerant amount error,

superheat
compressor error, fan motor error
Compressor
Compressor top overheat due to shortage or
e Compressor-top overtemperature leakage of refrigerant or clogged refrigerant

piping

( Suction temp. thermistor error (IU)

i Outlet temp. thermistor error (IU)

i3 Liquid pipe temp. thermistor error (IU)

Sensor Heat exchange gas pipe temperature Disconnection/short-circuit

thermistor abnormality (IU) (loose, disconnected or broken connector)

Remote thermistor error(IU)

Remote control internal thermistor
abnormality (1U)
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Code Category Content of abnormality Leading cause

Abnormality of the indoor fan controller

= Abnormality of the indoor fan . .
= Indoor fan ¥ (step-out),abnormality of indoor fan
A Activation of indoor protection device Indoor fan motor overheat, lock
o Abnormality of the indoor fan For further information, see indoor unit

{ {
A~ 1k Fan controller .
controller documentation.

Compressor upper temperature
thermistor error (OU)

Disconnection/short-circuit

0 H
= High pressure sensor error )
ghp (loose, disconnected or broken connector)

Outdoor air temperature thermistor

iy
iy

error (OU)
Sensor . .
. . Loose, removal or disconnection of the
e Piping temperature thermistor error
= (0U) connector part or outdoor fan motor locked

at heating operation

Loosening, removal, or disconnection of
connector part, storage code of OU setting
error

o Condensation (heat exchange)
N temperature thermistor error (OU)

S . Indoor/outdoor unit capacity code incorrect
- Incorrect combination of indoor and L .
4 } setting, indoor total capacity code over/
outdoor units . .
under, system not compatible with e-LINE

Duplication of IU No. setting, incorrect

. System . . . - .
25 4 Incorrect indoor unit number setting refrigerant system setting, number of 1Us out
of specification range
- . N Indoor unit excluding GP type (except for
Ak Indoor unit combination error . g' yp' ( P
models compatible with refrigerant R32)
- Abnormality of protection detector Faulty protection detector circuit on outdoor
0z . . . .
- circuit (outdoor unit) unit
Outdoor unit
o . Incorrect setting of outdoor unit model and
aE Outdoor PCB setting error . &
capacity code
Overload operation (including clogged
- . . . . heat exchanger, short pass), clogged
-5 High pressure rise protection actuation . g . P . ) g.g
refrigerant piping, excessive refrigerant, non-
condensable gas contamination
. . Unit stops 3 times within 1 hour due to
Suction pressure drop protection .
e . . . abnormal decrease of evaporating temp.,
=" Protection actuation (vacuum operation . .
. and outdoor fan motor lock during heating
prevention) .
operation.
Pressure increase or compressor abnormality
e Overload operation protection (overload, lock, overcurrent) due to, e.g.,
i . . .
- actuation refrigerant overload, clogged refrigerant
piping, or cycle parts abnormality
_ . . Insufficient refrigerant, faulty operation of
A Refrigerant abnormality & yop

Cycle 4-way valve

Electric current detection abnormality  Overload operation (clogged heat exchanger)
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Code Category Content of abnormality Leading cause
Inverter abnormality (overload, overcurrent,
3 Transistor module protection actuation abnormal rotation, start failure); compressor
abnormality
Protection - . . . . .
= Activation of protection against Fin thermistor abnormality, clogged heat
= . ) . . .
- inverter fin thermistor abnormality exchanger; fan abnormality
55 Inverter inactivation Inverter PCB abnormality
Fan motor communication wiring
=N Fan motor Fan motor abnormality disconnection, miswiring, fan motor failure,
inverter board failure
Sk Protection Overcurrent protection activation The fan motor is damaged
- . Fan motor failure, and fan motor board
= Sensor Current sensor abnormality N -
circuit abnormality
A Device Active filter abnormality Active filter abnormality
L Indoor unit Wrong setting of indoor unit model or  Incorrect setting of indoor unit model and
= capacity capacity code
Error in address/refrigerant system . .
=) . /refrig ¥ Address/refrigerant system setting over 64
setting
Indoor unit and remote controller -
=] System - Remote controller combination error
combination error
L Error in number of connected indoor  In case that 17 or more non-H-LINK II
(] . . . .
units compatible indoor units are connected
L Transmission abnormality between the No response, message mismatch, no
L {

Communication

indoor and the PCB for fan

connection, connection error

Transmission failure between indoor
and refrigerant leak sensor I/F board

Poor wiring connection, sensor I/F board
failure

Refrigerant leakage detection
(refrigerant gas leak)

Refrigerant leakage detection

Cycle
o Refrigerant leakage failure Refrigerant leakage failure
(= . Connector disconnection or disconnection of
= Refrigerant leakage unconnected . . .
refrigerant leak sensor connection wiring
Sensor
Refrigerant leak sensor I/F card
o . EEPROM failure
= EEPROM failure
Alarm caused 3 times by compressor within
EE Compressor Compressor protection alarm 6 hours (target alarm codes: ”f'_t';:"’, “i’ t'",

HL-"EH, “ '-" '-"H)

@ NOTE

e For cause codes in the table above that are not explained in detail below, please refer to the
service information for the connected indoor unit and active filter.

e QOperation display lump on the remote control switch blinking every four seconds indicates
abnormal transmission between indoor units and the remote control switch.
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10.2.1.2 Troubleshooting by alarm code

Alarm (] ‘ ‘ '
code )= Outdoor protection device activated

Description of main abnormality:

e The RUN LED flickers and "ALARM”code is displayed on the remote control switch.

e The unit number, alarm code and unit model code appear alternately on the Set temperature
display of the remote control switch, or the alarm code is displayed on the 7-segment display of
outdoor unit PCB.

@ NOTE

Alarm code is displayed when the protection device (63H1) is activated during compressor
operation (at Y52C ON) and protection device (63H1) detection is received from an inverter board
(IPM).

Please do it performing the following procedure in such cases:

Connector PCN401 No

Plug the connector in
of the outdoor PCB is &

. correctly.
correctly plugged in.
@Yes
Thereii tinuit
ere Is conaintity The plug terminal (discharge No

between pins 1-3 of No
the PCN401 connector
during shutdown.

ILYES uYes

v Check the operation of the following protective

devices.
Outdoor PCB OK I: >
Faulty outdoor PCB Investigate the cause of operation and take action:

High pressure shut-off device (63H1) > 4.15 MPa

Insert the plug-in terminals

pipework) of the high pressure shut-off correctly.

device (63H1) is correctly plugged in.
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Phenomenon

Cause

Check item

Action
(shut OFF main switch)

Activation of high
pressure switch
due to excessively
high discharge

Temperature of indoor unit
suction air is excessively high.

Conduct heating load calculation.

Reduce heat load or correct device
capacity.

Hot air stays on the ceiling
(in heating)

Ensure good circulation of hot air.

Air short-circuited (in heating)

Removal of obstructions that could
cause short circuits.

Other heat source nearby.

Remove heat source.

Measure discharge pressure.

High pressure pressure drops before conduction.

Check

Replace high pressure shutdown
device if faulty.

Measure electrical continuity with tester.

Repair looseness and replace
connector in case of abnormality.

Failure
Faulty hi
v lg.h Insufficient
pressure switch X
contacting
Bad
connection

Check connections.

Repair connections in case of
abnormality.

Overcharged refrigerant

Check cycle temperature

Regular refrigerant quantity sealed

Mixture of non-condensable
gas in refrigerant cycle.

Check relation of ambient temp. and pressure.

Vacuum and reseal refrigerant
according to installation and inspection
manual.

Clogging of high pressure side
refrigerant piping

Check for clogging

Remove clogging.

pressure
Liquid line stop valve or gas .
B Check stop valve opening. Fully open stop valve.
line stop valve not open
Adjust state of connector insertion on printed .
.J . . p Replace the indoor and outdoor
. . . circuit board in and out of the room, or the . S .
Electronic expansion valve is . S printed circuit boards, or the indoor
printed circuit board. . R
locked. . . . . and outdoor electronic expansion
Inspection of indoor electronic expansion valve
valves
control
Much dust on heat exchanger. Remove dust.
Much dust on air filter
Remove dust.
Adherence
Insufficient airflow to heat Air-side heat exchanger inlet or outlet blocked. Remove obstructions.
exchanger.
(Outdoor heat exchanger at Secure the required space for
cooling, indoor heat exchanger The outdoor unit is sucking in blown air (air installation.
at heating) short-circuited)* Removal of obstructions that could
cause short circuits
Stops electric motor for blower in case
Insufficient fan motor speed* P .
L . of abnormality
(outdoor at cooling; indoor at heating)
Replace
Faulty Electromagnetic f:ontactor s Check connections. Repair connectionsin case of
. not energized. .
electromagnetic abnormality.
contactor Or, replace electromagnetic contactor

A-contact not ON.

Measure resistance with tester.

*DC fan motors have an internal circuit overheat protection control. When the internal circuit
temperature rises, the current control is lowered to reduce or stop the output of the DC fan motor.
The unit returns to normal operation when the internal circuit temperature drops. Overheat
protection control may be activated when the air temperature around the DC fan motor is high,

such as in the case of a short circuit.
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Alarm 1 -’ Transmission error (between indoor and outdoor units)
code it

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the remote control panel, or the
alarm code is displayed on the 7-segment display of outdoor unit PCB.

G NOTE

In the case of indoor-outdoor power fuse blowing or breaker tripping, the cause of the
overcurrent should also be investigated and treated.

e |[fthere is an error in transmission when the power is turned on, the alarm occurs after
approximately 3 minutes.

e [f the transmission, which was normal at first, later becomes abnormal, the microcomputer
will reset automatically if the abnormal condition continues for 3 minutes, and if the abnormal
condition still continues for 30 seconds, an alarm will be issued.

e |n the indoor units of the type that automatically detects the transmission method, the alarm
may occur if the transmission method is changed once installed, but if the unit is connected
correctly, the alarm will disappear in about 5 minutes and the unit will automatically recover.

G NOTE

Refer to "4.4 Electrical wiring diagrams" for the location of DSW/LED and connectors on the
outdoor PCB.

2 Referto "10.3 Troubleshooting in check mode" for the operation method of the inspection
mode.
3 For indoor units, refer to the service information of the indoor unit to be connected.

4 Actuators are electronic components connected to the indoor unit.
Examples of actuators: thermistors, expansion valves, louver motors, fan motor, lifting motors,
etc.

5 PCB output voltage:

Between Voltage Between Voltage
VCC12 - GND2 12 vDC VCC15 - GND1 15VvDC
VCCO5 - GND1 5VDC VCC24 - GND1 24VDC
VCC12 - GND1 12 vDC VCC12T-GND1 12VDC

A CAUTION

When the e-LINE system uses private power generation as the power supply source for air
conditioners, a large deviation (shift) in the frequency of the private power generator may cause
transmission errors. For the e-LINE system, the power supply frequency should be within the
following range.

e 50Hz: (48.3 to0 52.3) Hz
e 60Hz: (57.9 to 62.6) Hz
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Please do it performing the following procedure in such cases:

Outdoor unit survey

Indoor unit survey (note 3)

he refrigerant system settings for outdoor\ No
PCB1 (DSW4 and RSW1) and indoor PCB1

(DSW5 and RSW1) match (note 1).

Yes

{D 1 (red) of the outdoor PC

lights up.

Yes

Yes
< The e-line system is used. >|:>

No

B>No | <

There is 200 V between R and S of the out-
door PCB1. There is 200 V between WH1 (R)
and WH2 (S) of outdoor PCB1.

—

es
Yes
<The fuse of outdoor PCB1 is blown.> I:>
No

Outdoor microcomputer
in check mode. The e-line
transmission lights up or
blinks in the 1/0 state (5L
(note 2).
Yes

owerfrequency isin the
appropriate range:

50 Hz: (48.2 to 52.3) Hz

60 Hz: (57.9 to 62.6) Hz

For the e-line system, R, Sand L of the
indoor/outdoor crossing wiring are

Correctly configured

Check ELBs, wiring, etc.
of outdoor power supply.

Replace fuses

Failure of outdoor PCB1

Investlgate power supply
facilities
Change to H-LINK system.

ConnectR, Sand L
correctly.

>No l

correctly connected.

[ves

Survey of indoor units.

G

terminator setting (DSW5, p
PCB1).

There is only one outdoor unit in the H-LINK with>N0

in 1 ON on outdoor

Correctly set the
termination resistor.

Yes

The H-LINK transmission lights up or flashes in

.n

in the inspection mode (note 2).

Failure of outdoor PCB1

Yes

Indoor and outdoor transmission lines are

< the outdoor microcomputer input/output state
< correctly connected.

>No l

Yes

Correctly connect the
ndoor and outdoor trans-
mission lines.

<

LED 5 (red) on the indoor
PCB1 lights up.

No There is 200 V between R \NO
and S of the indoor PCB1.

Yes

Yes

The fuse of indoor PCB1 Y
is blown.

No

No

<

LED 4 (red) on the indoor
PCB1 lights up.

Yes
< The e-Line system is used. >|:> <

Yes

Check the ELBs and other
aspects of the indoor
power supply.

Replace fuses

Failure of indoor PCB1

Failure of the actuator
connected to the indoor

unit (note 4).

ConnectR, Sand L
correctly.

the indoor/outdoor crossing wiring
Yes
[ =] ) . . .
< )t 2t alarms in all interior units. >' >

Disconnection of
indoor-outdoor crossing
wiring L

No ED 4 (red) is illuminated even if \ ygg
all the devices except PCN7 of the X
indoor PCB1 are disconnected.
are correctly connected.
No _

<LED 3 (yellow) on the indoor

PCB1 lights up.

For the e-LINE system, R, S and L of No
Yes
> No '

Failure of indoor PCB1

Yes

<

Indoor and outdoor transmission lines are
correctly connected.

>No '

Yes

Correctly connect the
indoor and outdoor
transmission lines.

Yes
=] . - . I
)t 2 alarms in all interior units.

>

Disconnection of indoor
and outdoor transmis-
sion lines

Failure of indoor PCB1

L

Outdoor PCB 1: outdoor PCB
Indoor PCB 1: indoor PCB
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Phenomenon Cause

Check item

Action
(shut OFF main switch)

Blackout or power supply not turned ON (outdoor unit)

Measure voltage with a tester

Wait for power return.
Turn ON Power.

Short circuit between wires

Check wire coating damage.

Replace fuse after correcting short
circuit.

Power fuse blowout Ground fault (earth) of wiring

Measure insulation resistance

Replace fuse after correcting short
circuit.

Activate breaker

outdoor unit
( ) Faulty compressor motor

Measure resistance between wires
and insulation resistance

Replace compressor and fuse in case
of abnormality.

Faulty outdoor unit fan motor

Measure resistance between wires
and insulation resistance

Replace outdoor fan motor and fuse in
case of abnormality.

Short circuit between wires

Check wire coating damage.

Replace fuse after correcting short
circuit.

Ground fault (earth) of control

I circuit
Control circuit fuse

Measure insulation resistance

Replace fuse after correcting short
circuit.

melting

. Electromagnetic contactor for
(Outdoor unit) &

compressor motor
Faulty coil

Measure the coil resistance value

Replace electromagnetic contactor and
fuse in case of abnormality.

Faulty outdoor unit fan motor

Measure resistance between wires
and insulation resistance

Replace outdoor fan motor and fuse in
case of abnormality.

Outdoor faulty PCB1 power circuit

Check outdoor PCB1 output voltage
(note 5).

Replace the board when the outdoor
PCB1 failure occurs.

Broken wiring, Between indoor and outdoor units

insufficient contact

Defective, wiring errors . .
! g Outdoor unit power wiring

Check wiring electrical continuity.
Check for loose screws on
connections.

Check wiring numbers.

Wiring replacement, wiring repair,
Retightening of screws

Correct wiring in case of abnormality.

Disconnected PCB wiring

Check connections.

Correct wiring connection in case of
abnormality.

Faulty PCB
(indoor unit)
Faulty PCB

[Indoor] Self-diagnosis of the
indoor and outdoor unit (note 3).
[Outdoor] Check by failure
diagnosis

Board replacement in case of PCB
failure

Broken wiring, insufficient

Wiring trouble contacting

Check electrical continuity and
loose screws on connections

Wiring replacement, wiring repair,
Retightening of screws

Wrong wiring

Check wiring numbers.

Correct wiring in case of abnormality.
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Alarm )’ )_( Transmission error (between control microcomputer and inverter
code )t 1 microcomputer)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

In case of a transmission error between the control microcomputer and inverter microcomputer,
operation stops and an alarm code is displayed.

Please do it performing the following procedure in such cases:

The fuses for powering the outdoor No— In case of blown fuse, replace electrical box
unit (PF1 / PF2) are OK (note 1).
! ! Yes

Power input

v

<)utdoor microcontroller in inspection mode (5£)

All lights OFF. Outdoor PCB failure

Inverter transmission (note 2)

@ Lights ON.

The outdoor PCB is OK.

DC fan motor failure

@ NOTE

1 Check cause of fuse blowout.

2 Referto "10.3 Troubleshooting in check mode" for the operation method of the inspection
mode.
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Alarm [ N . .
code (= Phase detection abnormality

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

If the power supply voltage is low in the 1-phase outdoor unit, an alarm code is displayed.
Furthermore, it may be detected as missing phase due to incorrect setting of outdoor models
(3-phase vs 1-phase).

Please do it performing the following procedure in such cases:

Yes Yes
Itis a 1-phase power The outdoor model setting on Correctly set the outdoor model
supply. the outdoor PCB is incorrect. setting on the outdoor PCB
3" 3"

Connect a 1-phase power supply. Replace the outdoor PCB
Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Wrong power supply Connect correct pewer supply

Missing phase detection part

of the outdoor PCB activated . . - Board replacement in case of outdoor
Failure of outdoor printed circuit board R
PCB failure (note)

@ NOTE

Replace it after the LED turns off.
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Alarm

)=1 ) Outdoor unit voltage abnormality

code (| (undervoltage or overvoltage for inverter)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

@ NOTE

The operation stops and the alarm code appears when the voltage between ISPM/DIP-IPM
terminals P-N becomes insufficient or excessive 3 times in 30 minutes (retry operation will be

performed twice or less).

Please do it performing the following procedure in such cases:

Operate again.

Yes

Yes

Power supply voltage> No
is 200V +10 %. T — A ' system and wiring capacity.

There is more than No—
170V in operation.

Voltage drop due to Yes
operation

1No

Power relay (RY1) is
switched on and
LED1 lights up after

No

What is the
operating
status of the
compressor
when it
restarts?

P N N NN

he reactor (DCL or ACL No
is correctly connected.

Yes

Check and investigate the wiring

The compressor operates
without any abnormal-
ities and the frequency

increases (= 60 Hz)

The compressor runs
but immediately stops
(<20 Hz)

)

There is a problem with the outdoor PCB.

It operates at a low fre-
quency, but stops as the
frequency increases
(~*20 Hz to 60 Hz)

Replace the electrical box (note).

N

Connect it correctly.

> There is a problem with the outdoor PCB.

@ NOTE

Replace it after the LED turns off.

Replace the electrical box (note).
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Alarm ;)i

code o ( Abnormal decrease in discharge gas superheat

Description of main abnormality:
e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
CB.

P
@ NOTE

If the temperature of the discharge gas superheat value on the compressor remains below zero
for 30 minutes during operation, the compressor will be stopped and retried after 3 minutes.
Afterwards, the alarm code appears when this occurs twice within 120 minutes.

Please do it performing the following procedure in such cases:

The compressor is No -
- Compressor failure
spinning.

Yes
Compressor top temp.
< thermistor is OK. Thermistor failure
Yes

Piping temperature thermistor,

condensation (heat exchange) temperature thermistor and Thermistor failure
indoor unit liquid piping temperature thermistor are OK. For the thermistor resistance characteristics
v see "8.2.1 Thermistors for RAS-(2-3)HVRC3".
% 5 es

The thermistor is correctly No . If the thermistor is .
. disconnected, replace it
installed.
correctly.
< bYes ’
. eating
<Operat|on in the event of > Heating operation

an alarm

No

Cooling

Cooling operation

The superheat is calculated by checking the high-pressure and the tempera- || The superheat is calculated by checking the high-pressure and the tempera-
lture on the compressor during the inspection operation on the outdoor PCB. | [ture on the compressor during the inspection operation on the outdoor PCB.

~Z ~Z

No No
Superheat value is <0 °C Superheat value is <0 °C

{} Yes {} Yes i
Match the refrigerant FNO<The refrigerant piping system and the The refrigerant piping system and the >NO' Match the refrigerant

i i R - R - ipework system with the
3|pewc?rk sys:tgm with the electrical wiring system are matched. electrical wiring system are matched. pip X y‘ N
electrical wiring system. electrical wiring system.
{}Yes 4 9Yes

- No No
Replace the indoor fan «< Indoor fan motor is OK. > <Outdoor fan motor is OK. >— Replace the outdoor fany
motor. motor.

{}Yes {}Yes

NO/ The opening of the indoor electronic The opening of the outdoor elec-
expansion valve is not more than 6 %. tronic expansion valve is 8 % or less

V Yes V Yes

The connector for the electronic expansion valve (relay con
nector) on the indoor/outdoor PCB is correctly connected.

< Yes

Appropriate amount of refrigerant No Fill the container with the correct
sealed. amount of refrigerant.
Yes
<} No Repair gas leaks. |
No gas leaks. >— Refill refrigerant.
< 5 Yes

Check the indoor/outdoor PCB or electronic expansion valve. Replace if faulty.
Eliminate causes of short-circuiting of blowing air to the suction side in the indoor and outdoor units.

No

N

Insert the connector correctly. |
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Phenomenon Cause

Check item

Action
(shut OFF main switch)

Refrigerant piping system and electrical
wiring system do not match.

Refrigerant piping system and
electrical wiring system inspection

Correct wiring connection in case of

abnormality.

Excessive refrigerant charge

Investigate operating pressure.

Seal in a regular amount of refrigerant.

Electronic expansion valve is locked.

Indoor-outdoor PCB connector
connection status or indoor-
outdoor PCB adjustment
Inspection of indoor electronic
expansion valve control

Repair faulty PCB in case of
abnormality.

Or replace indoor/outdoor electronic

expansion valve.

When cooling: insufficient indoor airflow
When heating: insufficient outdoor

Indoor-outdoor fan motor study

Please replace the fan motor in case of

normality.
airflow abnormality.
Discharge gas . . .
. Replace with non-faulty item and Replace control PCB in case of
superheat Failure X R
. confirm abnormality.
lowering
PCB failure Wiring disconnection - L
- . . Correct wiring connection in case of
(wiring for electronic Check connections. R
; abnormality.
expansion valve)
. . Replace thermistor in case of
Failure Check resistance for correctness P R
abnormality.
Temperature . . Investigation of installation . .
P . Failure of thermistor & . Correct connection state in case of
thermistor . X . condition X
. installation condition X abnormality.
failure on (see figure on next page)
compressor

Bad connection

Check connections.

Correct looseness, check a connector
and repair the connector in case of

abnormality.
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Alarm =1 ,j Compressor-top overtemperature
code (| P P P

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

If the thermistor temperature above the compressor remains above 115 °C for 10 minutes or above
125 °C for 5 consecutive seconds during operation, the compressor will be stopped and retried after
3 minutes. The alarm code appears when this occurs twice within 1 hour afterwards.

Please do it performing the following procedure in such cases:

Compressor top temperature No»' Thermi fail |
thermistor THM9 is ok. ermistor failure

Yes For thermistor resistance characteristics, see "8.2.1 Thermistors for RAS-(2-3)HVRC3".
Correct installation of the No
temperature thermistor » | Faulty installation
THMS on the compressor.

Yes

No
The shut-off Ya!ve of the » | Open the shut-off valve.
outdoor unit is open.

=

S

G

Electronic expansion on indoor and No
outdoor PCBs valve connector (relay — Insert the connector correctly.

connector) are connected correctly.

S

Z

: No
< The amount of refigerant >— Fill with the correct amount of
charged is OK. refrigerant.

es

&

No
< There are no gas leaks. >— Repair gas leakage areas
Refill refrigerant.

S

G

Check the indoor/outdoor PCB
or electronic expansion valve.
Replace if faulty.
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Action

Phenomenon Cause Check item e @ et sl

Refrigerant piping system and

Refrigerant piping system and electrical . .
g PIpIng sy electrical wiring system

wiring system do not match.

Correct wiring connection in case of
abnormality.

inspection
Low refrigerant charge Investigate operating pressure Seal in a regular amount of refrigerant.
Failed to open the liquid or gas side .
p q & Check stop valve opening. Fully open stop valve.

Failure to open valve

Indoor-outdoor PCB connector
connection status or indoor-
Electronic expansion valve is locked. outdoor PCB adjustment Inspection
of indoor electronic expansion
valve control

Repair faulty PCB in case of
abnormality.
Or replace indoor/outdoor electronic
expansion valve.

Replace with non-faulty item and Replace control PCB in case of

Compressor-to Failure X .
P P confirm. abnormality.

overtemperature

PCB failure Wiring disconnection

(wiring for electronic Check connections.
expansion valve)

Correct wiring connection in case of
abnormality.

. . Replace thermistor in case of
Failure Check resistance for correctness. P

abnormality.
Investigation of installation
Temperature Failure of thermistor condition Correct connection state in case of
thermistor failure installation condition (see figure on "8.2.1 Thermistors for abnormality.
on compressor RAS-(2-3)HVRC3")
Correct looseness, check a connector
Bad connection Check connections. and repair the connector in case of

abnormality.
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Alarm 0 )1 Compressor upper temperature thermistor error
code _ (disconnection, short-circuit)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

If the temperature thermistor on the compressor is recognized as short-circuited (0.9 kQ or less) or
disconnected (5946 kQ or more) for 1 second during operation, the alarm code will be displayed.

Please do it performing the following procedure in such cases:

The compressor top temperature No
thermistor (THM9) is connected to #
the outdoor PCB (PCB1).
Yes

The resistance of THM9 on the

compressor is within the normal No
range of values (see "8.2.1 Therm-

istors for RAS-(2-3)HVRC3").

Yes

Failure of PCB

Failure of the temperature thermistor (THM9) on the
compressor

Action

Phenomenon Cause Check item T e

Refer to the thermistor resistance characteristics
(see "8.2.1 Thermistors for RAS-(2-3)HVRC3") and

Fail Repl hermi if faulty.
Compressor-top atlure investigate whether the resistance value is eplace thermistor it faulty
temperature thermistor appropriate.
failure
X . . In case of abnormality, correct the
Bad connection Investigate connections to outdoor PCB. . ¥ .
wiring and connections.
Replace outdoor PCB with non-faulty item and In case of outdoor PCB failure

Failure of outdoor printed circuit board

@ NOTE

Replace it after the LED turns off.

confirm. Board replacement (Note)
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Alarm —{ ( High pressure sensor error
code —_ ( (disconnection, short-circuit)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

If DIP switch DSW3 (see note) on the outdoor unit PCB is not set correctly, an alarm code is
displayed.

Please do it performing the following procedure in such cases:

No

Setting of DSW3 (for capacity setting) (note) on outdoor unit PCB — Set DSW3 (note) on outdoor unit
correct. PCB correctly.
@ nore

DSW3 is not mounted on the PCB at the time of shipment (the factory PCB records DSW setting
data).

SMGBO0151 rev.0 - 02/2024 275

TROUBLESHOOTING 6 TROUBLESHOOTING PROCEDURE



HITACHI

Alarm —{ —{ Outdoor air temperature thermistor error
code ) ) (disconnection, short-circuit)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

If the outside air temperature thermistor is recognized as short-circuited (0.2 kQ or less) or
disconnected (500 kQ or more) during operation, an alarm code will be displayed.

Please do it performing the following procedure in such cases:

The outdoor air temperature

thermistor is connected to the
connector THM7 (red) on the> # | Connect it, |

outdoor PCB (PCB1).

Yes
(0]
{ m:;”;'gtgf;gzzgagggfg- > [ P o nermisr |

Failure of outdoor PCB

Action

Phenomenon Cause Check item e e

Refer to the thermistor resistance characteristics
(see "8.2.1 Thermistors for RAS-(2-3)HVRC3") and

Failure . . ) R Replace thermistor if faulty.
. investigate whether the resistance value is P 4
Outdoor air temperature Aporopriate
thermistor failure pprop i
. . . Correct wiring, connection in case of
Bad connection Investigate connections to outdoor PCB. .
abnormality.
Failure of outdoor PCB Replace outdoor PCB w!th non-faulty item and Board replacem.ent in case of outdoor
confirm. PCB failure (Note 2)

@ NOTE

1 The detected temperature may shift slightly, but this is not a failure.
2 Replace it after the LED turns off.
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Alarm —{ )_( Piping temperature thermistor error
code —_ ( (disconnection, short-circuit)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

The alarm code appears during operation when thermistor short circuit (0.2 kQ or below) or
disconnection (500 kQ or above) is detected.

Please do it performing the following procedure in such cases:

The piping temperature

thermistor is connected to
the connector THMS8 on the > # | Connect it, |

outdoor PCB (PCB1).

Yes
(0]
{ m:;”;'gtgf;gzzgagggfg- > [ P o nermir |

Failure of outdoor PCB

Action

Phenomenon Cause Check item e e

Refer to the thermistor resistance characteristics
(see "8.2.1 Thermistors for RAS-(2-3)HVRC3") and

Failure . . ) R Replace thermistor if faulty.
. . investigate whether the resistance value is P 4
Pipe temperature thermistor apbropriate
failure pprop )
. . . Correct wiring, connection in case of
Bad connection Investigate connections to outdoor PCB. .
abnormality.
Failure of outdoor PCB Replace outdoor PCB w!th non-faulty item and Board replacemgnt in case of outdoor
confirm. PCB failure (Note)

@ NOTE

Replace it after the LED turns off.
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Alarm

code _ (disconnection, short-circuit)

—1 )= Condensation (heat exchange) temperature thermistor error

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

@ NOTE

The alarm code appears during operation when thermistor short circuit (0.2 kQ or below) or

disconnection (500 kQ or above) is detected.

Please do it performing the following procedure in such cases:

The condensing tempera-

ture thermistor is connected to .
the connector THM10 on the # | Connect it, |
outdoor PCB (PCB1).
Yes
o
{ m:;”;'gtgf;gzzgagggfg- > [ P o nermisr |

Failure of outdoor PCB

. Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Refer to the thermistor resistance characteristics (see
Failure "8.2.1 Thermistors for RAS-(2-3)HVRC3") and investigate Replace thermistor if faulty.

Condensing (heat

hether the resistan luei ropriate.
exchange)temperature whether the resistance value is appropriate

thermistor failure

Bad connection Investigate connections to outdoor PCB.

Correct wiring, connection in case of
abnormality.

Failure of outdoor PCB

Replace outdoor PCB with non-faulty item and confirm.

Board replacement in case of outdoor
PCB failure (Note)

@ NOTE

Replace it after the LED turns off.
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Alarm 1 |
code =

Incorrect combination of indoor and outdoor units

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

@ NOTE

e The alarm code appears when the setting of the DIP switch DSW3 and DSW?7 on the outdoor unit

control PCB is undefined.

e The alarm code appears when the total capacity of indoor units connected to the outdoor unit is
lower than 80 % or higher than 120 % of the outdoor unit capacity.

e The alarm code appears when e-LINE connection is used AND there are five indoor units included

in the connection.

Please do it performing the following procedure in such cases:

DSW3 (for capacity setting) and DSW?7 (for model set-
ting) (see note) on the outdoor PCB are set correctly.

@Yes

DSW3 (for capacity setting) on the indoor PCB
is correctly set. (See service information on the
indoor unit).

@Yes

Abnormal total capacity of indoor
unit

No

No

Set DSW3 and DSW7 (*) on the outdoo
PCB correctly.

Correctly set DSW3 on the indoor PCB.

(*) DSW3 and DSW?7 are not mounted on the PCB at the time of shipment (the factory PCB records DSW setting data).

Phenomenon Cause

Check item

Action
(shut OFF main switch)

Capacity and model mis-setting of outdoor unit
(Note)

Investigate capacity and model setting values on
outdoor PCB (Note)

Operate DSW3 and DSW7 (see note)
on the outdoor PCB to set the correct
capacity and model.

Incorrect setting of indoor unit capacity

Investigate capacitance setting values on indoor PCBs

Configure DSW3 on the indoor unit
PCB to set correct capacity.

Total capacity of indoor units connected to
the outdoor unit is out of the allowable range.

Investigate indoor unit model
(calculate total capacity)

Set the total capacity of indoor units
within acceptable limits (80 % ~ 120 %)
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e The alarm code may appear when H-LINK system is employed for indoor—outdoor unit
transmission, if there is any incorrect setting in DSW4/RSW1 (refrigerant system setting) on the
outdoor unit PCB and in DSW5/RSW1 (refrigerant system setting) on the indoor unit PCB.

e In such a case, turn OFF the power and correctly set DSW4/RSW1 on the outdoor unit PCB and
DSW5/RSW1 on the indoor unit PCB before reactivating the power (some indoor unit models do

not have RSW1).

€@ Examples of electrical wiring (typical wiring examples)

G NOTE

e-LINE system (e-system): means the shared use of wiring for the power and the control.

e The wiring (power supply line and transmission line) differs between B-system, C-system and
e-system, so follow the diagrams below for connection.

e Remote control wiring for twin/triple units may require wiring across the remote control panel,
so please refer to the installation and inspection manual for details.

B-system case (when power is supplied only to the outdoor unit)

Single Twin/Triple
Remote Remote
Outdoor unit Indoor unit control Outdoor unit control Indoor unit No. 1 Indoor unit No. 2

Outdoor
terminal block

RSTL1T2

Indoor
terminal block

RS, L|[T2AB
[

Be sure to connect the indoor crossover H- LINK transmission

power supply wiring phases (Rand S).  line between indoor
Please connect the wires accordmgly and outdoor

Connect the power supply wiring phases (R, S, T) correctly.

Outdoor Indoor Indoor
terminal block terminal block terminal block
|RzSz L{{1 248
71 0000

Connect the power

supply wiring phases pd

(R, S, T) correctly. ¢ N 7
Be sure to connect the indoor crossover

power supply wiring phases (R and S).
Please connect the wires accordingly.

Room-to-room H-LINK
transmission lines

H-LINK transmission
line between indoor
and outdoor

C-system case (When power is supplied to the outdoor unit and indoor unit)

Single Twin/Triple
_ Remote g . p .
Remote Outdoor unit controllll Indoor unit No. 1 Indoor unit No. 2

Outdoor unit Indoor unit control Outdoor Indoor Indoor
Outdoor Indoor terminal terminal terminal
terminal block terminal block block block block

ReS2 Lif1 2AB TLT2 RzSzLI

1 ° Bafd o o ol
J Ground

Connect the power supply
wiring phases (R, S, T) correctly.

Connect the indoor power supply
wiring phases (R and S) correctly.

H-LINK transmission line
between indoor and outdoor

Connect the
power supply
wiring ;Jhases

Room to-room
H LINK transmission
lines
H-LINK transmission line between
indoor and outdoor

indoor power
supply wiring

phases (R and
S) correctly.

correctly.

(I

Connect the L
!

Pu

Pull box
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e-LINE (e-system) case (when power is supplied to the outdoor unit and e-LINE is used)

Single Twin/Triple

Remote Remote control

Outdoor unit Indoor unit
control Outdoor unit Indoor unit No. 1 Indoor unit No. 2

Outdoor Indoor Outdoor Indoor Indoor

terminal terminal - f i
block block terminal teglrglcrllal tekglrglcrllal
|36$$116L12 ReS2 L1 2AB ReSz L|[T 2 AB Resz L|[T ZAB
°° — 9 ) 0000
c h I e-LINE crossover wirinﬁ (R, S, L).
onnect the power supply ~ Be sure to connect the wires Connect the power supply e-LINE crossover wiring (R, S, L).
wiring phases (R, S, Tf accordingly. wiring phases (R, S, Tf Be sure to connect thegV\(nres accordingly.
correctly. correctly.

@ NOTE

1 e-LINE/H-LINK communication method is automatically determined by the wiring method.
2 When connecting a centralized controller with e-LINE (e-System), connect it to the H-LINK
terminal block of the outdoor unit. Remote control wiring is required!

3 e-LINE(e-System) is not supported when the following indoor units are included: Qutside air
treatment air conditioner
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Alarm =1 . . .
-’ ==, Incorrect indoor unit number setting
code (|

N,/

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE
.

When the unit number of the indoor unit connected to the outdoor unit (same refrigerant
system) is set with DSW6 and RSW2, if the unit number is duplicated, this alarm code will be
displayed in 5 minutes after the outdoor unit power is turned on.

e This alarm code is displayed when more than one indoor unit in the table below is connected to
one outdoor unit:

Model Judgement
RAS-(2/2.5)HVRC3 More than 2 units
RAS-3HVRC3 More than 3 units

e If the refrigerant system/address setting value of the indoor/outdoor unit is 64 or higher, this
alarm code is displayed in the 7-segment (SEG1) of the outdoor unit (in such a case, the alarm
code “b1” appears on the remote control switch).

Please do it performing the following procedure in such cases:

correctly set. PCB correctly.

@ Yes

The DSWG/RSWZ (unit numbgr setting) on the indoor PCB !s No Correctly set DSW6 and RSW2 on the
correctly set without duplication (only when DSW6/RSW2 is indoor PCB
set for the indoor unit's numbering system). :

! ! Yes
No Correctly set the DIP switches for

DIP switches for refrigerant system settings on indoor and q setting the refrigerant system on the
outdoor PCBs are correctly set. indoor/outdoor PCBs.

@ Yes

Abnormal number of connected
indoor units

< DSW3 (for capacity setting) (see note) on the outdoor PCB is > No‘ Set DSW3 (see note) on the outdoor
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Action
Phenomenon Cause Check item . .
(shut OFF main switch)
. . . Check capacity setting on outdoor Configure DSW3 (note) on the outdoor unit PCB
Incorrect setting of outdoor unit capacity (note) . .
unit PCB (note). to set correct capacity.
Indoor unit number setting error Investigate the setting value of the Operate DSW6 and RSW2 on the indoor printed
(when number is set with DSW6/RSW?2) number 1 unit on the indoor PCB. circuit board to correctly set up the unit number.
. . . Investigate refrigerant system Correctly set the DIP switches for refrigerant
| t outdoor-ind fi t syst tt . . . .
neorrect outdoor-indoor retrigerant system setting settings on indoor and outdoor PCBs. system settings on the indoor/outdoor PCB.
Investigate if the number of indoor units connected To determine the number of indoor Keep the number of indoor units connected
to the outdoor unit is out of the allowable range. units connected within acceptable limits.

@ NOTE

DSW3 is not mounted on the PCB at the time of shipment (the factory PCB records DSW setting
data).

A IMPORTANT

e The alarm code may appear when H-LINK system is employed for indoor-outdoor unit
transmission, if there is any incorrect setting in DSW4/RSW1 on the outdoor unit PCB and DSW5/
RSW1 on the indoor unit PCB; which are DIP switches used for refrigerant system setting.

e In such a case, turn OFF the power and correctly set DSW4/RSW1 on the outdoor unit PCB and
DSW5/RSW1 on the indoor unit PCB before reactivating the power (some indoor unit models do
not have RSW1).
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Alarm
code

-

-' ’-' Indoor unit combination error

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB

G nore
e This alarm code is displayed when the indoor unit connected to the outdoor unit (same

refrigerant system) is other than GP type (other than R32 refrigerant compatible model).

e When multiple indoor units are connected, this alarm code will be displayed if even one indoor
unit other than GP type (other than R32 refrigerant compatible model) is connected.
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Alarm 1)1 . . N :
code b (| Abnormality of protection detector circuit (outdoor unit)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE
.

The alarm code appears if approx. 12 VDC is supplied to the ISPM/DIP-IPM connector (see table
below) when the inverter operation is commanded (after 5 seconds following activation of the
remote control switch).

e Check the PCN401 connector by applying a tester to it while it is inserted, as shown in the
diagram below. If the PCN401 connector is disconnected and a tester is applied to the PCN401
terminals on the inverter board, 12 VDC is always output and diagnosis cannot be carried out.

Please do it performing the following procedure in such cases:

ki Yes .. /_/ Arrange ® of the tester to Pin 1 of PCN401
Y52C 12 VDC available q Check wiring other than [€) Arrange © of the tester to Pin 3 of PCN401
during ON. outdoor PCB (see note) @g\ in place.
5)

No This is normal. Outdoor printed
circuit board has voltage =
Faulty outdoor PCB.

Replace it.
Check at
Connector PCN401
Pin number 1and3

@ NOTE

This alarm code may appear when the operation is started, if the plug-in terminal of the high
pressure switch (63H1) is improperly connected or damaged (open-circuit fault). See also alarm
code 3.2 "Outdoor protection device activated".

. Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Faulty outdoor PCB /inverter board Perform self diagnosis of outdoor PCB Replace when outdoor PCB fails (Note)

@ NOTE

Replace it after the LED turns off.
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Alarm 1) :
code bl Outdoor PCB setting error

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

An alarm code is displayed when the model or capacity setting of the outdoor unit is incorrect.

Please do it performing the following procedure in such cases:

Yes
Replaced outdoor PCB. :> Correctly set the DIP switches on the replaced

outdoor PCB.
' No

Replace outdoor PCB.
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Alarm
code

U

( -' High pressure rise protection actuation

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

@ NOTE

If the compressor discharge pressure (Pd) > 3.8 MPa continues for 1 minute on models with a high-
pressure sensor, all compressors are stopped and retried after 3 minutes, but if the condition is
detected twice within 30 minutes, the alarm code is displayed.

Please do it performing the following procedure in such cases:

@ NOTE

< Refrigerant/;?:szggw solenoid |YeS::>| Replace solenoid valve 20A if faulty. |
‘No
The outdoor unit shut-off valve Yes
< is closed. > |::>| Open the shut-off valve. |
‘No

No Replace the high pressure sensor and
< High pressure sensor is ok. > — check the connection status of the
PCB connector.
Yes
Also, inspect the indoor/outdoor
< The electronic expansion valve > |Yes::> PCBs, the status of their connector
is locked. connections, and electronic expan-
° sion valves. Replace if faulty.

There is a misconnection in the

electrical wiring system and in IYes,::> The connection shall be a regular
the refrigerant piping system be- connection.

tween indoor and outdoor units.
No

Investigate whether indoor and
outdoor intake air temperatures are
too high.

For H-LINK connections, check the refrigerant system settings on the outdoor PCB and indoor PCB.
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Phenomenon

Cause

Check item

Action
(shut OFF main switch)

Discharge pressure
increase abnormality

Refrigerant leakage from
solenoid valve 20 A

Solenoid valve 20 A
Outlet side pipe temperature
investigation

After investigating the connection wiring,
replace the solenoid valve 20 A if it is faulty.

Failed to open the liquid or
gas side
Failed to open valve

Check stop valve opening.

Fully open stop valve.

Abnormality of the high
pressure sensor

Investigation of outdoor PCB connector
connection status and power supply

Replace low pressure sensor in case of
abnormality.

Indoor/outdoor intake air
temperature is too high.

Indoor/outdoor intake temperature
thermistor survey

Replace suction temperature thermistor in
case of abnormality.

o Perform load calculations and set up
equipment review

o Investigate short circuits to determine
improvement

o If they are affected by other heat
sources and make improvements.

Misconnection between
indoor and outdoor units

Investigate electrical wiring system and
refrigerant piping system

Correctly connect indoor-outdoor connection
in case of abnormality.

Electronic expansion valve

Indoor-outdoor PCB connector
connection status or indoor-outdoor
PCB adjustment

Replace the indoor and outdoor printed
circuit boards, or the indoor and outdoor

Indoor fan stop
(for wall-hangings
80" and smaller only)

is locked. . R . . .
Inspection of indoor electronic electronic expansion valves (see note).
expansion valve control
Blown fuse. Check fuse continuity Replace fuse in case of abnormality.

Indoor PCB failure

Replace the indoor PCB with a good
one and check.

Replace indoor PCB in case of abnormality.

@ NOTE

Replace it after the LED turns off.
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Alarm

_( )"( Suction pressure drop protection actuation
code (| (vacuum operation prevention)

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

@ NOTE

In the case that the compressor is in operation, the compressor stops and the operation will be

retried after 3 minutes when:

e The evaporation temperature (at cooling: indoor unit liquid refrigerant piping temp.; at heating:

outdoor unit evaporating temp.) remains lower than -37 °C (thermistor resistance at approx.

250 kQ - 350 kQ or higher).

e AND the compressor-top temperature remains at 90 °C or higher for 3 minutes.

The alarm code appears when the above condition is detected 3 times within 1 hour.

Please do it performing the following procedure in such cases:

No
The pipe temperature thermistor is connected to
THMS8 (piping) on the outdoor PCB.

Yes

0 Yes

0 Yes

The refrigerant is duly sealed.

0 Yes

The outdoor unit shut-off valve is open.

0 Yes

AN NN N N\

Refrigerant leakage. >
No
< Electronic expansion valve is locked. >

B

There is a misconnection in the electrical wiring system
and in the refrigerant piping system between indoor and

outdoor units.
@ note

N
The liquid tube temperature thermistor is con- g
nected to THM3 (liquid tube) on the indoor PCB.
Indoor liquid pipe temperature thermistor (THM3) No
and pipe temperature thermistor (THMS8) are
normal.

> No I
> i—)

Yes

Yes

Connect it.

Connect it.

Thermistor failure

Seal it properly.

Open the shut-off valve.

Repair the leakage area.

Also, inspect the indoor/outdoor PCBs, the
status of their connector connections, and elec-
tronic expansion valves. Replace if faulty.

For H-LINK connections, check the refrigerant system settings on the outdoor PCB and indoor PCB.
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Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Indoor liquid pipe temperature Failure Check resistance for correctness. Replace thermistor if faulty.

Thermistor abnormality
Outdoor unit evaporation
temperature
Thermistor abnormality

Bad connection

Investigate connections to PCB.

Correct wiring connection.

Faulty PCB outdoor unit, indoor unit

Replace with non-faulty item and
confirm.

Replace PCB if faulty.
(Note)

Lack of refrigerant

Refrigerant fill or gas leak
inspection

After repairing the gas leakage, fill
the unit with the correct amount of
refrigerant.

Close stop valve

Investigation of stop valve

Open stop valve.

Misconnection between
indoor and outdoor units

Investigate electrical wiring system
and refrigerant piping system.

Correctly connect indoor-outdoor
connection in case of abnormality.

Low pressure decrease
abnormality

. Electronic expansion valve
(vacuum abnormality)

fully close and locked

Indoor/outdoor PCB connector
connection condition survey

Repair indoor-outdoor PCB, connector
part in case of abnormality.
Or repair or replace electronic
expansion valve.

Electronic expansion valve
closed due to temperature
thermistor disconnection on
compressor

Investigation of compressor
top temperature thermistor
installation status
Investigation of the resistance
value of the temperature
thermistor on the compressor

In case of abnormality

. Restore the thermistor on the

compressor to normal installation
condition

. Replace thermistor on

compressor

Failure of outdoor blower
during heating operation

Faulty outdoor unit fan
motor

Measure the coil resistance value.
Measure insulation resistance.

When the electric motor for the
outdoor blower malfunctions:
Replace (Note)

@ NOTE

Replace it after the LED turns off.
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Alarm
code

U

] ,-’ Overload operation protection actuation

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

Please do it performing the following procedure in such cases:

After turning off the power and
after LED1 has gone out, discon-
nect the relay connector from
the compressor, turn on DSW1
No. 1 on the outdoor PCB (PCB1)
(deactivates current detection)

There are factors
that can cause an
instantaneous sup-
ply voltage drop.

Run the unit again.
Does it trip
immediately?

Trips Not

i immediately.\ and operate the compressor. tripping.
rErrlmFrjmsi:gﬂfeorr o Does it trip?
a while. Trips. Ves

< The supply voltage is
200V +10 %.

> No
Yes

< There are more than 170 V No
in operation.

Yes

Other equipment operates
during operation.
Voltage 170 V or more at all
times, even if other equip-
ment is operating during
operation.

Yes

When operating, the
compressor
current becomes the
operating current.

Yes Yes
> The refrigerant is overfilled. |:>
* No
. . X . . Yes
During cooling: the indoor expansion valve is open-locked. |:>
During heating: outdoor expansion valve open-locked,

The system is as follows:
I No

Yes
ﬁ High pressure is building up. >

No

jl>
:‘>
G nore

Replace it after the LED turns off.

Check the compressor.

Check the power supply
capacity and wiring system.

Replace the electrical box
(Note).

Check and investigate the

power supply equipment,

power supply capacity and
distribution system.

Adjust to the correct
amount.

Replace the expansion valve.

Check the compressor.

Check the shut-off and
expansion valves.

Check the heat exchanger
clogging.

Check the fan.
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Alarm
code

(T
« 1

Refrigerant abnormality

Description of main abnormality:

The operation light on the remote controller blinks and the alarm code is displayed.

The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit

PCB.

@ NOTE

If the following operating conditions occur during compressor operation, the compressor will stop
and retry after 3 minutes:

e When "indoor suction temperature is below indoor blowout temperature and outdoor piping
temperature is below outdoor air temperature" continues for 4 minutes during cooling

operation.

e When "indoor air blowing temperature is below indoor suction temperature and outdoor air
temperature is below outdoor piping temperature" continues for 4 minutes during heating

operation.

If it is detected 3 times within 1 hour, an alarm code will be displayed.

Please do it performing the following procedure in such cases:

No
Each thermistor is normal. —
N/ Yes
> No l

The installation of each
thermistor is correct.

v Yes

N/ Yes
Electronic expansion on indoor and outdoor No
PCBs valve connector (relay connector) are —

connected correctly.

N/ Yes
No
The 4-way valve is working prop-
erly (matches the mode).
Yes
No
The amount of refrigerant
charged is appropriate.
@ Yes
No
< There are no gas leaks. > —
< / Yes

Check the indoor/outdoor PCBs and electronic
expansion valves. Replace if faulty.

Thermistor failure

Incorrect installation

Insert the connector cor-
rectly.

No
The shut-off valve of the out-
< door unit is open. > — | Open the shut-off valve.

Diagnose faults in the 4-way
valve "10.4.1.3 Checking pro-
cedure for the 4-way valve".

Fill with the correct amount
of refrigerant.

Repair gas leaks.
Refill refrigerant.
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Alarm e . . .
,- " Electric current detection abnormality

code (|

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

If the following operating conditions occur 3 times in 30 minutes, operation will stop at the third
occurrence and an alarm code will be displayed (retry operation will be performed if twice or less):

e When the compressor starts operation and the effective value of current detected by the current
detection circuit does not exceed 1.5 A when passing through 15 Hz to 18 Hz.

e [fthe current wave height value flowing in the phase to be positioned does not exceed 5 A
before the compressor starts operation (at the end of positioning).

Please do it performing the following procedure in such cases:

Run the unit again.

@ Faulty outdoor PCB.
Compressor runs but stops .
immediately (about 18 Hz). I:|I > | Replace the ?:ltodtgozr)electrlcal box
What will be the operating :

status of the compressor T T Tr— -
when it restarts? |:|'> """ is displayed while the compres-
sor is not operating (Note 1).

U

Abnormality
Compressor coil is
dis’Zonnected. > ~| Replace the compressor. |

@ Normalcy
< Abnormality

Check the wiring of the ‘ .
outdoor PCB (Note 2). | Wire it correctly. |

Normalcy

Replace the outdoor electrical box
(Note 2).

@ NOTE

1 Displayed in 7-segment on the outdoor PCB.
2 Replace it after the LED turns off
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am)

Alarm = . : .
==, == Transistor module protection actuation
code P |

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

The operation stops and the alarm code appears at the seventh occurrence of any condition
described below within 30 minutes (retry operation will be performed if it is just or lower than six):

e When an abnormal current (short circuit or ground fault) flows through the transistor module.
e When an excessive current flows.

e When the control voltage drops.

Please do it performing the following procedure in such cases:

After switching off the power, discon-
nect the relay connector from the No Check the compressor.
compressor after LED 1 has switched — In case of short-circuit or
off and turn on DSW1 No. 1 on the ground fault between the
outdoor PCB (PCB1). Is the transistor three phases, replace it.

module protection activated? (Note 1)

” Yes

Yes
< Clogged heat exchanger. >' > Clean the heat exchanger.

No
Replace the electrical box
(Note 2).

@ NOTE

1 Turnon pin 1 of the 2-pin DSW1 on the outdoor PCB to operate. Turn it off after fault diagnosis
2 Replace it after the LED turns off.

@ NOTE
wlZ

The outdoor unit fan motor (DC motor) may be damaged when Alarm “= 2" appears. Check
according to "10.4.1.1 Checking procedure for the DC fan motor".

Be sure to diagnose malfunctions of DC fan motors. A faulty DC fan motor can damage a normal
outdoor PCB.
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Alarm g g o
-, "=, |nverter inactivation
code -

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

@ NOTE

After the inverter frequency is output from the control microcomputer, an error is detected
when the actual frequency (10 Hz or higher) is not received from the inverter microcomputer. If
this occurs three times in 30 minutes, an alarm code will be displayed (retry operation will be
performed if twice or less).

Please do it performing the following procedure in such cases:

After the power supply has been cut
off (after the LED has gone off), turn

No
on the switch on the power supply and — The inverter microcontroller is normal.
re-operate. If there are no problems, use the unit as it is.

Does the =% alarm occur again?

Yes

Faulty outdoor PCB.
Replace it (Note).

@ NOTE

Replace it after the LED1 turns off.
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Alarm | .
code = Fan motor abnormality

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
CB.

p
@ NOTE

The fan motor stops when the detected actual revolution speed is 10 min™ or lower at 10 seconds
after the fan motor activation. The operation stops and the alarm code appears when the
abnormality detection repeats 10 times within 5 minutes after the first detection. This alarm occurs
when the fan motor is stuck, or when overcurrent, step-out detection, ground fault detection, or
current detection is abnormal.

Please do it performing the following procedure in such cases:

Run the unit again.

AV

Yes
The alarm may have occurred because insufficient rotation due to headwind was
Fan motor runs. detected. There is no malfunction in the device, so please use it as is.
’ No/Not displayed
It has stopped turning. Foreign ob- Yes _ _
jects have been trapped in the fan. L Please remove foreign objects.

’No

Check connector CN702 for disconnection or missing pins.

There is an abnormality in the :(es > ]
connector CN24. Correct it.
W o
No
< The fuse PF4 is blown. > # Run the unit again. <:
Yes V

No Yes
_< Fan motor runs. >|:{> Done.

Replace fan motor and fuses.

I\/l Yes
Run the unit again. :>< Fan motor runs. > |:> Done.

No/Not displayed
Replace the outdoor PCB (Note 2).

@ NOTE

1 Referto "10.4.1.1 Checking procedure for the DC fan motor". Be sure to perform failure
diagnosis because a faulty DC fan motor may damage the normal inverter board.

2 Replace it after the LED turns off.
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Alarm |l Compressor protection alarm
code gy P P

Description of main abnormality:

e The operation light on the remote controller blinks and the alarm code is displayed.

e The unit number, alarm code, and model code are displayed on the set temperature display of
the remote controller, or the alarm code is displayed on the 7-segment display of outdoor unit
PCB.

G nore
e [f the compressor factor alarms listed in the table below occur 3 times within 6 hours of air

conditioner operation, the alarm code is displayed when the third alarm is cleared.

e Note that alarms of different types are counted as long as they are listed in the table below:

Alarm code Details of abnormality

)

D= Outdoor protection device activated.

L Abnormal decrease in discharge gas superheat

H Compressor-top overtemperature

=] High pressure rise protection actuation

(" Suction pressure drop protection actuation (vacuum operation prevention)

Check the alarm history in the inspection mode, analyse the cause of each alarm, and take action.
£ £ alarms are reset by power interruption.

If there is still a charge on electrical components (capacitors) immediately after the original power
is turned off, the power to the PCB has not been turned off. Wait about 1 minute after the main
power is turned off, and all the LEDs on the printed circuit board will turn off. Make sure that this is
the case, and then turn the main power back on.
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10.2.2 RAS-(4-6)H(V)(R/N)(C/P)2E

10.2.2.1 Alarm codes of wired controller

e The RUN indicator (red) flashes on the remote control switch.

e The unit number, the alarm code and the unit model code and the number of connected indoor
units are alternatively displayed on the LCD, and the indoor unit number and the alarm code are
displayed on the 7-segment display of outdoor unit PCB1.

e Possible causes are:

v' The remote cable is broken.

v/ Contact failure in remote control cable.
v IC or microcomputer defective.

v In all cases, contact your service provider.

PC-ARFP1E

o« X —

Alarm Code: 22

MODEL: b .02

BseL.  [@orMmoDE  [EIdENT.

If RUN lamp flashes 5 times (5 seconds) with unit number and alarm code displayed, note the
alarm code (see table Alarm codes) and contact your service provider.

@ NOTE

Depending on the model some alarms or causes are not applicable.
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Code Category Content of abnormality Leading cause
Activation of float switch
. . Activati f i i } . . .
L Indoor unit ctivation of protection device (high water level in drain pan, abnormality

(float switch)

of drain pipe, float switch, or drain pan)

Activation of protection device
(high pressure cut) or clixon
(compressor thermostat) activation
(high temperature cut)

Outdoor unit

Activation of PSH

(pipe clogging, excessive refrigerant, inert gas mixing),
activation of compressor thermostat due to
abnormality on discharge temperature.

- Abnormal communication between

indoor units and outdoor units
Communication

Incorrect wiring, loose terminals, disconnected
communication cable, blowout of fuse,
indoor unit power OFF

Abnormal communication between
inverter PCB and outdoor PCB

Inverter PCB - outdoor PCB communication failure
(loose connector, wire breaking, blowout of fuse)

Abnormality of power

= Supply phase supply phases

Incorrect power supply or open-phase

R Voltage Abnormal inverter voltage

Outdoor voltage decrease,
insufficient power capacity

. Decrease in discharge
{
gas superheat

Excessive refrigerant charge, failure of thermistor,
incorrect wiring, incorrect piping connection,
expansion valve locking at opened position
(disconnect connector)

e Cycle
Insufficient refrigerant charge, pipe clogging, failure
e Increase in discharge of thermistor, incorrect wiring, incorrect piping
0 . . . oy
' gas temperature connection, expansion valve locking at closed position
(disconnect connector)

il Abnormality of inlet air thermistor

= Abnormality of outlet

(= . .

' air thermistor

(3 Abnormality of freeze

(= . o
protection thermistor
Abnormality of gas . . . .

i Sensor on Din therr\:wistgr Incorrect wiring, disconnecting wiring,

__ indoor unit pipIng breaking wire, short circuit

- Abnormality of outdoor air

L= .
thermistor (EconoFresh)

p- Abnormality of remote

(o0

= sensor (DOAS)

o Abnormality of thermistor built-in

[
remote controller (DOAS)

_ . . Abnormality of indoor fan motor (Step-out),
= Abnormality of indoor fan system . v . (Step )
Indoor fan indoor fan controller failure
motor

Activation of protection
device for indoor fan

x|

Fan motor overheat, lockup
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Code Category

Content of abnormality

Leading cause

Abnormality of fan controller
fin temperature

Abnormality of fin thermistor or fan controller,
heat exchanger clogging, abnormality of fan motor

Activation of overcurrent protection

Abnormality of fan motor

i Indoor fan Problem with current sensor Abnormality of fan controller current sensor
controller Driver IC onal detecti
- . river IC error signal detection,
i Activation fan controller protection . ;
instantaneous overcurrent
- Abnormality of indoor Indoor voltage decrease, insufficient
(= . ..
fan controller voltage capacity of power supply wiring
oo Abnormality of compressor
thermistor
o Abnormality of high
pressure sensor
. Abnormality of outdoor
gy g . .
air thermistor
- Sensor on Abnormality of discharge gas Incorrect wiring, disconnecting wiring,
= . . . . . .
outdoor unit  thermistor on top of compressor breaking wire, short circuit
o Abnormality of heat exchanger
B liquid pipe thermistor
- Abnormality of heat exchanger
=2 . .
gas pipe thermistor
oo Abnormality of low
- pressure sensor
Connection of CH-Box to heat pump system,
- Incorrect DSW settings of disconnection of CH-Box to heat recover system. CH-
20 . . . .
outdoor unit for CH-Box Unit (Generation 1 mode) and CH-Box (Generation 2
model) are used in the same system together.
. . Incorrect capacity setting of outdoor unit
. Incorrect capacity setting of . . . . -
= . . . and indoor unit, excessive or insufficient
outdoor unit and indoor unit . . ;
indoor unit total capacity code
. System . . . Duplication of indoor unit number
=5 y Incorrect setting of indoor unit No. . P .
in same refrigerant cycle number
- Incorrect of indoor Alarm triggered in case outdoor unit is R32
' unit combination and indoor unit is not designed for R32.
Failure of protection detecting device
- Abnormality of picking up circuit for (incorrect wiring of outdoor PCB)
pu | . . . . .
protection in outdoor unit compressor thermostat (clixon) is already
activated when compressor is OFF
o . Abnormal combination between Incorrect combination between
=1 Outdoor unit

inverter PCB and outdoor PCB

inverter PCB and outdoor PCB
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Code Category Content of abnormality Leading cause
. Activation of pressure ratio Defective compression (failure of compressor or
= . . .
decrease protection inverter, loose power supply connection)
. Overload at cooling, high temperature at
o Activation of low pressure . g, g P
- . . heating, expansion valve locking at open
increase protection o
position (loose connector)
Protection L . Overload operation (heat exchanger clogging, short
- . Activation of high pressure . P .( -hang 8EING, *
5 device . . circuit of airflow), pipe clogging, excessive refrigerant,
increase protection . .
inert gas mixing
. Activation of low pressure decrease Insufficient refrigerant, piping clogging, expansion
- . . .
protection valve locking at close position (loosen connector)
. Activation of inverter . .
HE ] Overload operation, compressor failure
overcurrent protection
_ Shortage of energy transfer
= . Shortage of refrigerant due to gas leakage
' at IDU and ODU side & & & &
Outdoor unit  compressor continuously in
=T operation under very low Abnormality operation at a low ambient temperature
discharge pressure
= Sensor Abnormal inverter current sensor ~ Current sensor failure
Driver IC error signal detection (protection for
23 Inverter error signal detection overcurrent, voltage decrease, short circuit),
instantaneous overcurrent
- Inverter . . . . .
= Abnormality of inverter Abnormal inverter fin thermistor,
T . . .
fin temperature heat exchanger clogging, fan motor failure
S5 Inverter failure Inverter PCB failure
— Driver IC error signal detection (protection for
= Activation of fan controller 8 (p -
= overcurrent, voltage decrease, short circuit),

Fan controller

protection

instantaneous overcurrent

Abnormality of fan controller
fin temperature

Fin thermistor failure, heat exchanger
clogging, fan motor failure

Activation of overcurrent protection

Fan motor failure

Abnormality of fan
controller sensor

Failure of current sensor (instantaneous overcurrent,
increase of fin temperature, voltage decrease, grand
fault, step-out)

Outdoor unit

Alarm of abnormality of
fan or compressor unit

The fan or compressor driver do not
transfer and identification code

oot

External input

Detection of external abnormality

Input signal by external abnormality detection setting
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Code Category Content of abnormality Leading cause

Incorrect setting of
unit model code

o
D]

Incorrect setting of indoor unit model

L Incorrect setting of unit and 64 or more number is set for

1 . .

= refrigerant cycle number address or refrigerant cycle

[T Abnormality of EEPROM EEPROM failure, incorrect data of EEPROM

- Wrong combination of indoor unit ~ Wrong combination of indoor unit

D . .

' and remote control switches and remote control switches

L Indoor unit Incorrect indoor unit There are 17 or more non-corresponding to

L . .
number setting H-LINK I units connected to one system
Abnormal communication L . .

e . Communication failure, disconnected

b1 between indoor PCB and . .
. communication cable, abnormal connection
indoor fan controller

L Transmission abnormality between Transmission abnormality between

=

the indoor and the PCB for fan the indoor and the PCB for fan

Abnormality in the number

of connected sub-PCB Abnormality in the number of connected sub-PCB

Compressor protection alarm This alarm code appears when the following alarms*
EE Compressor (it can not be reset from wired occur 3 times within 6 hours:
controller) *02, 07,08, 39, 43, 44, 45, 47
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HITACHI

Alarm code :-: : unit

Activation of the indoor unit protection device (float switch) in indoor

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

Example of 4-way cassette type

This alarm code is displayed when the contact between #1 and #2 of CN14 on the IU PCB is opened
for more than 120 seconds during the cooling, dry, fan, or heating operation.

Phenomenon Cause

Check item

Action
(shut OFF main switch)

Activation of
float switch

Clogging of drainage

High drain level R
up-slope drain piping

Check drain pan
Check drainage by pouring water

Remove foreign particles
clogging the drainage

Failure

Check conduction when
drain level is low

Replace float switch if failure

Failure float switch .
atlure float switc Contact failure

Measure resistance by tester

Replace looseness and
replace connector

Incorrect connection

Check connections

Repair connection

Failure

Measure voltage between the
terminals for water pump.

Replace drain pump if faulty

Failure drain pump Contact failure

Measure resistance by tester

Replace and tighten connector

Incorrect connection

Check connections

Repair connection

Failure indoor unit PCB

Check PCB by self-checking (*)

Replace it if failure

@ NOTE

(*) Refer to the chapter "10.4.2.1 RSW, DSWs and LEDs functions RAS-(4-6)HV(R/N)(C/P)2E" or
"10.4.2.2 RSW, DSWs and LEDs functions RAS-(4-6)H(R/N)(C/P)2E".

SMGBO0151 rev.0 - 02/2024

303

TROUBLESHOOTING 6 TROUBLESHOOTING PROCEDURE



HITACHI

1

[y

Alarm code

Activation of protection device (high pressure switch) in outdoor unit
or compressor thermostat activation (high temperature cut)

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

Phenomenon Cause

Check item

Action
(shut OFF main switch)

Excessively high temp. air to
indoor unit heat exchanger

Calculate heat load

Reduce heat load or
use a larger unit

Check for hot air near ceiling
(heating)

Make circulation better

Check for short circuited air
(heating)

Remove short-circuited air

Check for other heat source

Remove heat source

Failure of
pressure switch

Measure discharge pressure.
Check continuity after decreasing of
pressure.

Replace it if faulty

Failure of high

pressure switch  Contact failure

Measure resistance
with tester

Repair looseness
Replace connector

Incorrect
connection

Check connection

Repair connection

Overcharged refrigerant
Activation of high pressure

Check system operating temp

Charge correct amount
of refrigerant

switch due to excessively

; ; ) Contamination of non-
increasing high pressure

condensable gas into refrigerant
system

Check ambient temp.
and pressure

Recharge refrigerant after vacuum
pumping

Clogging of discharge pipe

Check for clogging

Remove clogging

Liquid line stop valve or gas line
stop valve is not fully opened

Check stop valves

Fully open stop valves

Insufficient airflow to
heat exchanger

Cooling: OU heat exchanger
Heating: IU heat exchanger

Check for clogging of
heat exchanger

Remove clogging

Check for dust on air filter

Remove dust

Check for any obstacles at inlet or
outlet of heat exchanger

Remove obstacles

Check service space is sufficient

Secure sufficient
service space

Check fan motor speed

Cooling: outdoor fan
Heating: indoor fan

Replace fan motor if faulty

Activation of
compressor thermostat
due to high compressor

temperature

Refrigerant leakage

Check refrigerant

Correct refrigerant charge
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1

Alarm code '] -' Abnormal communication between indoor units and outdoor units

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

When fuses are blown, or the circuit breakers are activated, check the cause of overcurrent and
take necessary action.

This alarm code is displayed when an abnormal condition continues for 3 minutes after normal
communication between indoor units and outdoor units, and also the abnormal condition
continues for 30 seconds even after the micro-computer is automatically reset. If communication
failure occurs from the beginning, the alarm code is displayed after 30 seconds from start up.

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Power failure or no power supply Measure voltage with tester Supply power

Remove cause of short circuit.
Short circuit between wires Check for breakage of insulation Replace fuse and/or outdoor unit and
indoor unit PCB if faulty.

Remove cause of short
circuit to ground.

Ground fault Measure insulation resistance Replace fuse and/or outdoor unit and
Blown fuse for power supply indoor unit PCB if faulty.
or activation of outdoor unit
breaker Replace comp. and fuse
Failure of comp. motor Measure resistance between of outdoor unit.
wires and insulation resistance Replace inverter PCB and/or outdoor

unit PCB if faulty.

Replace outdoor unit

Failure of outdoor unit fan Measure resistance between
. . . . fan motor and fuse.
motor wires and insulation resistance . .
Replace outdoor unit PCB if faulty.
- . . . Remove cause of short
Short circuit between wires Check for breakage of insulation

circuit and replace fuse
Blown fuse on

outdoor unit PCB

Incorrect power supply

circuit of outdoor unit PCB Check outdoor unit PCB output Replace fuse

Measure outdoor

Incorr r ly circuit of r unit PCB
ncorrect power supply circuit of outdoor unit PC unit PCB output

Replace outdoor unit PCB

Communication cable

between Check continuity of wires.
Disconnected wires, contact outdoor unit and indoor unit Check for looseness of Replace or repair wires, tighten screws
failure or incorrect connection connection screws. or correct wires
Power supply wiring for Check terminal numbers.

outdoor unit

Disconnected wires to
outdoor Check connection Correctly connect wires
Failure of outdoor unit and unit and indoor unit PCB
indoor unit PCB

Failure of outdoor unit

and indoor unit PCB ) Replace it if faulty
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Alarm code "1 i_t Abnormal communication between
[ | inverter PCB and the outdoor unit PCB

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed after the operation is stopped when an abnormal communication
occurs between the inverter PCB (driver board) and the outdoor unit PCB (main board).

. Action
Phenomenon Cause Check item . .
(shut OFF main switch)
o Incorrfzct setting of .DSW1 DIP3 |s DSW1 DIP3 OFF? Switch DIP3 of DSW1 to
Abnormal communication  of outdoor unit board or driver board (4~6 HP) OFF and re-power ON

between inverter PCB
and outdoor unit PCB The outdoor unit board or driver board Re-power ON to check if Replace the outdoor unit board

(4~6 HP) has been damaged the cause is eliminated or driver board (4~6 HP) if faulty

TROUBLESHOOTING 6 TROUBLESHOOTING PROCEDURE
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Alarm code : '-' Abnormal inverter voltage (insufficient inverter voltage or over voltage)

“-n ol
N

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

If either insufficient voltage or overvoltage is detected between the terminal R-S on the inverter
PCB (driver board) 3 times in 30 minutes, the operation stops and this alarm code is displayed. If
this occurs less than 3 times in 30 minutes, the operation is automatically retried.

Start operation

Yes

Is the power supply voltage No
within the range of £ 10 %
of the rated voltage?
Yes
Is the power supply voltage No

Check the power supply voltage
and remove the fault to avoid
the voltage too low or too high

higher than 85 % of the rated
voltage during operation?

@ Yes

Is there any other high-power

equipment start during the No

operation? Is the power

voltage higher than 85 %
of the rated voltage?

@ Yes
N
Is the power indicator ° Check if the wiring ves
light on when the main of reactor is loose? Fasten the wiring

relay indicator is ON?

TROUBLESHOOTING 6 TROUBLESHOOTING PROCEDURE
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Yes

or fan motor driver board if faulty

> Replace the damaged driver board
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Alarm
code

Decrease in discharge gas superheat

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

If either insufficient voltage or overvoltage is detected between the terminal R-S on the inverter
PCB (driver board) 3 times in 30 minutes, the operation stops and this alarm code is displayed. If
this occurs less than 3 times in 30 minutes, the operation is automatically retried.

Is discharge thermistor

Replace temperature

(THM9) normal? thermistor
No
<[:L7Yes
Is the installation position
Install at the

of the discharge thermistor

correct?

No

‘J::lr Yes

Is the unit heating
or cooling when the
failure occurs?

‘J::Lgooﬁng

Cooling

‘J::L'Yes

Is the superheat

of discharge temperature

less than 0 °C?

=)

Heating

=)

correct position

Heating

U

Is the superheat

of discharge temperature

less than 0 °C?

No

[1 Yes

Yes

)]

Connect the refrigerant
pipe and electrical
wiring correctly

Are the refrigerant pipe
and electrical wiring
correctly connected?

Is the opening No
ratio of the outdoor
electronic expansion
valve less than 15 %?

—_—

Avoid sudden
fluctuations in air
low, such as airflow
short circuiting or
Thermo-ON & OFF
frequently

Connect the
valve again

-
-

<[:L,Yes

connected correctly?

Is the electronic
expansion valve
of indoor not

electronic expansion
valve connection

Is the outdoor No

correct?

<J::17 Yes

Is charged No
refrigerant
sufficient?

e I_I:

Yes
No

Is there refrigerant

=

leakage?

Yes

Repair gas leakage and
re-charge refrigerant

Connect the outdoor,

electronic expansion
valve to the right

position

Re-charge refrigerant

Check the opening of
electronic expansion
valve by the
7-segment display
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] , .
Alarm code ) ’-' Excessively high discharge gas temperature

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when the discharge temperature is too high during cooling/heating
operation.

No
Is thermistor _ : :
< THMS normal? > | Failure of thermlstorl
O Yes
Is thermistor THVIS \
s e mistor [ 2 i
< installed correctly?> l Install it correctly I
Yes

Yes
< Is gas leaking? >|:>| Repair gas leakage |
" No

| Recharge refrigerant |<

\ Res=200kQ
200
B=3920k
Rr=Rzs-exp B (1/T [K] - 1/298)

150 \
Thermistor \ 165k

Resistance R [kQ] 100 \
50

Md1.4kQ

-18 10 38 66 93 121

Temperature T (°C)
Thermistor Characteristics
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Alarm code (

Abnormality of thermistor for indoor unit inlet air temperatures
(inlet air thermistor)

e The alarm code is flashe

d on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.24 kQ or less) or disconnection (840 kQ

or more) of the thermistor

is detected during a heating or cooling operation. The operation

automatically restarts when the malfunction is removed.

(for inlet air temperature)

Is thermistor THM1 No

Connect them

connected to THM1 of
indoor unit PCB?

Yes

Is resistance of THM1 No
between 0.24 kQ and Failure of thermistor
840 kQ?
Yes
Failure of indoor unit PCB
Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure of inlet air Failure Check resistance Replace thermistor if faulty
thermistor Incorrect connection Check connection Correctly connect wires
Failure of indoor unit PCB Replace indoor unit PCB and check operation Replace indoor unit PCB if faulty
90
82
80 \
70
61
60 \
50
Thermistor 46
resistance R [kQ] 40 \
N35
30 27
20.5
20 16
~~1125 10
]
10 --,,,__?__3_'______ 36 25
0

15610 5 0 & 10 156 20 25 30 35 40 45 50 &85 60

Temperature T (°C)
Thermistor characteristics
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Alarm code ( :l Abnormality of thermistor for indoor unit outlet air temperatures
(- (outlet air thermistor)

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.24 kQ or less) or disconnection (840 kQ
or more) of the thermistor is detected during a heating or cooling operation. The operation
automatically restarts when the malfunction is removed.

Is thermistor THM2 No

(for outlet air temp.) Connect them
connected to THM2
of indoor unit PCB?

{} Yes

Is resistance of THM2
between 0.24 kQ and Failure of Thermistor
840 kQ)?

Refer to “Alarm code 11”

for thermistor resistance
Yes

Failure of indoor unit PCB

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure of outlet air Failure Check resistance Replace thermistor if faulty
thermistor Incorrect connection Check wiring to indoor unit PCB Correctly connect wires
Failure of indoor unit PCB Replace indoor unit PCB and check operation Replace indoor unit PCB if faulty
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Alarm code ( :l Abnormality of thermistor for liquid refrigerant pipe temperature at
(| indoor unit heat exchanger (freeze protection thermistor)

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.24 kQ or less) or disconnection (840 kQ
or more) of the thermistor is detected during a heating or cooling operation. The operation
automatically restarts when the malfunction is removed.

Is thermistor THM3 No
(for freeze protection)
connected to THM3 of

indoor unit PCB?

{} Yes

Is resistance of THM3 between
0.24 kQ and 840 kQ?

Connect them

Failure of thermistor

Refer to “Alarm code 11”

for thermistor resistance
& Yes

Failure of indoor unit PCB

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure of freeze Failure Check resistance Replace thermistor if faulty
protection
thermistor Incorrect connection Check wiring to indoor unit PCB Correctly connect wires
Failure of indoor unit PCB Replace indoor unit PCB and check operation Replace indoor unit PCB if faulty
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() ( Abnormality of thermistor for gas refrigerant pipe temperature at

Alarm code ( -'

indoor unit heat exchanger (gas pipe thermistor)

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.24 kQ or less) or disconnection (840 kQ
or more) of the thermistor is detected during a heating or cooling operation. The operation

automatically restarts when the malfunction is removed.

Is thermistor THM5

No
(for gas pipe)
connected to THM5 Connect them
of indoor unit PCB?
{} Yes
No
Is resistance of THM5 - ]
between 0.24 kQ and Failure of thermistor
?
840 ko Refer to “Alarm code 11”
for thermistor resistance
& Yes
Failure of indoor unit PCB
. Action
Phenomenon Cause Check item

(shut OFF main switch)

Failure of thermistor for indoor Failure

Check resistance

Replace thermistor if faulty

unit heat exchanger gas pipe temp. Incorrect connection

Check wiring to indoor unit PCB

Correctly connect wires

Failure of indoor unit PCB Replace indoor unit PCB and check operation

Replace indoor unit PCB if faulty
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Alarm code { ,: Abnormality of thermistor for outside air temperature
( (for Econofresh)

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.24 kQ or less) or disconnection (840 kQ
or more) of the thermistor is detected during a heating or cooling operation. The operation
automatically restarts when the malfunction is removed.

Is resistance of No
THMA4 (for outside air
temperature) between

0.24 kQ and 840 kQ? Refer to “Alarm code 11”

for thermistor resistance

Failure of thermistor

Yes

Failure of indoor unit PCB

. Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure of thermistor Failure Check resistance Replace thermistor if faulty
for outside air
temperature Incorrect connection Check wiring to indoor unit PCB Correctly connect wires
Failure of indoor unit PCB Replace indoor unit PCB and check operation Replace indoor unit PCB if faulty
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101

Alarm code ’- '] Abnormality of discharge gas thermistor

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.9 kQ or less) or disconnection (5946 kQ or
more) of the thermistor is detected during a heating or cooling operation.

{} Yes

Is resistance of THM9 within
range shown in “Thermistor

characteristics”?

& Yes

Failure of OU PCB

No
Is thermistor connected to ;
C tit
THMO of outdoor unit PCB?P onnect!
No

Failure of
thermistor

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure of thermistor for Failure Check resistance Replace thermistor if faulty
discharge gas temp. on
top of compressor Incorrect connection Check wiring to outdoor unit PCB Correctly connect wires
Failure of outdoor unit PCB Replace outdoor unit PCB and check operation Replace outdoor unit PCB if faulty

8.1

\ Res=200k0
200
B=3820k
150 R=Ras -exp B (1/T [K] - 1/298)
Thermistor
resistance 116.5kQ
R. [kQ :
T [kl 100 \
50
m41.4k0
w 2k
0

=3

-18 10

38 66 93

Temperature T (°C)

Thermistor characteristics

121
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1
(

Alarm code ’-

Abnormality of high pressure sensor

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired

controller of the indoor unit.

This alarm code is displayed when output voltage of the high pressure sensor decreases to 0.1V or
less, or increases to 4.9 V or more during operation.

Is there incorrect connection Yes

of connector CN100 on
outdoor unit PCB?

Connect CN100 correctly

 E

Are 5V applied between #1
and #3 of connector CN100
on outdoor unit PCB?

Failure of outdoor unit PCB

& Yes

Is voltage between #2 and

#3 of connector CN100 on

outdoor unit PCB 0.1V or
less, or 4.9V or more?

Failure of outdoor unit PCB

11T

T .

Failure of high
pressure sensor

Phenomenon Cause

Check item

Action

(shut OFF main switch)

Failure of outdoor unit PCB

Replace outdoor unit PCB
and check operation

Replace outdoor unit PCB if faulty

Indication value of high Malfunction of high pressure
pressure (Pd) is excessively sensor due to clogging
high or low piping

- Replace high pressure sensor
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=1

==

Alarm code

Abnormality of outdoor air thermistor
(outdoor unit ambient thermistor)

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.2 kQ or less) or disconnection (500 kQ or more)
of the thermistor is detected during heating or cooling operation.

Is thermistor THM7
connected to THM7 of
outdoor unit PCB?

i

Is resistance of
THM7 between
0.2 kQ and 500 kQ?

& Yes

Failure of OU PCB

-
-

Connect them

Failure of thermistor

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Failure Check resistance Replace thermistor if faulty

Failure of thermistor

for outdoor air temp.

Incorrect connection

Check wiring to outdoor unit PCB

Correctly connect wires

Failure of outdoor unit PCB

Replace outdoor unit PCB and check operation

Replace outdoor unit PCB if faulty

Thermistor
resistance
R, [kQ]

Temperature T (°C)

Thermistor characteristics

. R
80 \ Ras=10k) B
70 \ —
\ B=3950k
60 \ ( 1 1 —
R1=R25-exp Bl+_- - 7)
\ \48.3k o Tw 298 |
40 \\
26.7k02
30 \
20 15.4kQ
" 9:3kQ
10 — 5860 | 37100 | gy
0
18 12 -7 14 4 10 16 21 27 32 38 43 49 54 60
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Alarm code E '-:

Abnormality of thermistor for evaporating temperature during
heating operation (outdoor unit evaporating thermistor)

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when a short circuit (0.2 kQ or less) or disconnection (500 kQ or more)
of the thermistor is detected during heating or cooling operation.

Is thermistor
connected to THM8
of outdoor unit PCB?

{} Yes

Is resistance of
thermistor between
0.2 kQ and 500 kQ?

& Yes

Failure of OU PCB

Connect it

Failure of thermistor

Phenomenon

Cause

Check item

Action
(shut OFF main switch)

Failure of thermistor for

Failure

Check resistance

Replace thermistor if faulty

evaporating temperature
during heating

Incorrect connection

Check wiring to indoor unit PCB

Correctly connect wires

Failure of indoor unit PCB

Replace indoor unit PCB and check operation

Replace indoor unit PCB if faulty

Thermistor
resistance
R, [kQ]

Temperature T (°C)

Thermistor characteristics

. R
80 \ Ras=10k) B
70 \ —
\ B=3950k
60 \ ( 1 1 —
R1=R25-exp Bl+_- - 7)
\ \48.3k o Tw 298 |
40 \\
26.7k02
30 \
20 15.4kQ
" 9:3kQ
10 — 5860 | 37100 | g
0
18 12 -7 14 4 10 16 21 27 32 38 43 49 54 60
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Alarm code ’j 'j

Abnormality of low pressure sensor

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when output voltage of the pressure sensor decreases to 0.1V or less,

or increases to 4.9 V or more during operation.

Is there incorrect connection
of connector CN101 on
outdoor unit PCB?

¥

Are 5V applied between #1 No
and #3 of connector CN101
on outdoor unit PCB?

& Yes

Is voltage between #2 and

#3 of connector CN101 on

outdoor unit PCB 0.1V or
less, or 4.9V or more?

& Yes

Failure of high
pressure sensor

Connect CN101 correctly

Failure of outdoor unit PCB

Failure of outdoor unit PCB

Phenomenon Cause

Check item

Action
(shut OFF main switch)

Failure of outdoor unit PCB

Replace outdoor unit PCB and check

operation

Replace outdoor unit PCB if faulty

Indication value of low pressure
(Ps) is excessively high or low

Malfunction of low pressure
sensor due to clogging piping

Replace low pressure sensor
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am

Alarm code

=1 1
=

Incorrect capacity setting of outdoor unit and indoor unit

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when an undefined setting is set to DSW3 (for capacity and power

supply setting) on the service board or OU PCB (4~6 HP).

This alarm code is displayed when the total indoor unit capacity is outside the range of

connectable indoor unit capacity ratio.

Connectable indoor unit capacity

Connectable indoor unit capacity ratio

Outdoor unit model

Minimum Maximum
4 HP~ 6 HP 45 % 150 %
Yes
Is PSW3_ of outdoor Set capacity correctly
unit set incorrectly?
¥
Is DSW3 on indoor unit Yes Set capacity of
PCB set incorrectly? indoor unit PCB
No
Are the setting of DSW4 and
RSW1 on outdoor unitand \ po
setting of DSW5 and RSW2 Set them correctly
i i B
on |r.1doorfur.1|t pC ttotilly - Outdoor unit: DSW4, RSW1
ame in a refrigerant system? Indoor unit: DSW5, RSW2
iy
Total indoor unit
capacity is wrong
. Action
Phenomenon Cause Check item

(shut OFF main switch)

Check combination of indoor units and

Incorrect capacity setting of indoor unit capacity setting of indoor unit PCB

Correctly set DIP switch, DSW3

Incorrect capacity setting of outdoor unit

Check capacity setting of outdoor unit

Correctly set DIP switch, DSW3

Total indoor unit capacity connected to outdoor unit is beyond
permissible range

Check outdoor unit model by
calculating total indoor units capacity

Ensure the total indoor unit capacity

Refrigerant system setting of outdoor unit and indoor unit is
different

Check refrigerant system setting of
outdoor unit and indoor unit PCB

Set them correctly
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-1 Incorrect setting of indoor unit number

N A

Alarm code

L

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed in 3 to 5 minutes after power-on of outdoor unit, when the indoor unit
No. set by DSW6 and RSW1 on IU PCB in the same refrigerant system No. duplicates.

This alarm code is displayed when the refrigerant system No. and the address setting value are 64
or more (the alarm code “b1” is displayed on the wired controller).

This alarm code is displayed when refrigerant system No. set by DSW4 and RSW1 on service board
or outdoor unit PCB (4~6 HP) in the same H-LINK Il system duplicates.

@ NOTE

In the case of H-LINK Il system, this alarm code may be displayed when DSW4 and RSW1 (for
refrigerant system No. setting) on the outdoor unit and DSW5 and RSW2 (for refrigerant system

No. setting) on the indoor unit PCB are not set correctly. In this case, turn OFF the power supply and
set them correctly, and turn ON the power supply again (the rotary switch RSW2 is not available
depending on the indoor unit model).

Alarm code -'

-' Indoor unit combination error

am
N X -

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is indicated in case that there is at least 1 indoor unit of a model other than GP
(supporting R32 refrigerant) among the connected indoor units.

This alarm forces all operations to stop (outdoor & indoor units).

The unit should be stopped to release the alarm.
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Alarm code -: '-: Problem with picking up circuit for protection in outdoor unit

N

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

This alarm code is displayed when the outdoor unit PCB detects that the protection device (PSH) is
activated.

Is 12 VDC applied to

No
the terminals during >- Failure of driver board

stoppage?

Yes

Driver board is normal — -
>> Check wiring connection

y except driver board
Action
Phenomenon Cause Check item . .
(shut OFF main switch)
. . Check the boards in Replace the malfunction
Faulty outdoor unit PCB or driver board (4-6 HP) self-checking mode board if faulty

Compressor top temperature
is still high regardless

Wait until top compressor temperature

heck th
Check the compressor decreases before switch unit ON again. If

Compressor f top temperature . . .
P . compressor is OFF P P problem persists there is refrigerant leakage.
thermostat is
activated Compressor thermostat is Check the compressor thermostat is correctly L
; h . ) ) Solve connexion issue
disconnected connected in series with PSH device

@ NOTE

This alarm code may be displayed at starting the operation when the high pressure switch (PSH) is
connected incorrectly or fails (open fault). The item for alarm code 5=’ should be checked as well.
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(-1

Alarm code -' -'

Activation of pressure ratio decrease protection

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

If the pressure ratio €V is less than 1.5 for a minute, the compressor stops. It automatically restarts
after 3 minutes. If this occurs again twice in the next 30 minutes, this alarm code is displayed.

"D Pressure Ratio €= (Pd[MPa] + 0.1)/(Ps[MPa] + 0.1)

Pd: high pressure (discharge pressure)

No

< Does inverter operate?

QYes
No

< Does compressor operate? >—

DYes

> I |

Ps: low pressure (suction pressure)

Check inverter

Check compressor and power wiring

Yes
>I

Is 4-way valve stopped
at middle position?

.No

< Are high pressure sensor and

low pressure sensor normal?

QYes

>No

>| Replace 4-way valve if faulty

Replace high pressure sensor
or low pressure sensor if faulty

Yes
< Is there refrigerant leakage I

from solenoid valve (SVA)?

.No

Check that indoor/outdoor inlet
air temperature is not too low

> Replace solenoid valve (SVA) if faulty

Phenomenon Cause

Check item

Action
(shut OFF main switch)

Inverter is not operating

Check inverter

Repair faulty part

Compressor is not operating

Check compressor

Replace compressor if faulty

Valve stoppage at middle position of
4-way valve

Measure suction pipe temperature of 4-way
valve

Replace 4-way valve if faulty

Excessively low
pressure ratio Abnormality of high or low pressure

sensor

Check connector for outdoor unit, power
supply and pressure indication

Replace sensor if faulty

Excessively low indoor inlet air
temperature

Check indoor unit and outdoor unit air
temp. thermistor

Replace thermistor if faulty

Leakage from solenoid valve (SVA)

Check solenoid valve

Replace SVA if there is leakage
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(0

Alarm code i’ Activation of low pressure increase protection

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

If the pressure (Ps) of the compressor is more than 1.4 MPa for a minute, the compressor stops.
The operation automatically restarts after 3 minutes. If this occurs again twice in the next

30 minutes, this alarm code is displayed.

Is 4-way valve stopped
at middle position?

OU PCB: Outdoor Unit PCB

Replace 4-way valve if faulty

Is the refrigerant leakage Replace solenoid valve (SVA) if faulty
from solenoid valve (SVA)?

Is low pressure sensor normal ># Replace low pressure sensor if faulty

& Yes

Check that indoor/outdoor inlet
air temperature is not too high

. Action
Phenomenon Cause Check item . .
(shut OFF main switch)
. Check outlet pipe temp. of solenoid Check connecting wires.
Leakage from solenoid valve (SVA) valve (SVA) Replace solenoid valve (SVA) if faulty.

Valve stoppage at middle position of

. . . 4-way valve
Excessively increasing

Measure suction gas pipe temp. of
4-way valve

Replace 4-way valve if faulty

low pressure
Abnormal suction pressure sensor

Check connectors of outdoor unit
and power supply

Replace sensor if faulty

Excessively high indoor unit and
outdoor unit inlet air temperature

Check indoor unit and outdoor unit
inlet air temp. thermistor

Replace thermistor if faulty
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Alarm code -1 Activation of high pressure increase protection

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

If the high pressure (Pd) of the compressor is more than 3.8 MPa for a minute, the compressor
stops. The operation automatically restarts after 3 minutes. If this occurs again twice in the next
30 minutes, this alarm code is displayed.

from solenoid valve ( SVA)?

Yes
<Are outdoor unit stop valve closed?>| >

' No
No
Is high pressure sensor normal? — Check connection of outdoor unit.
ghp ’ Replace high pressure sensor if faulty

U Yes
Yes Check OU/IU PCB or

Are electronic explansion valves for | ’> connection of QU/IU PCB.
OU/IU fully closed and locked? v Replace electronic expansion

valves if faulty.

Yes
< Is the refrigerant leakage >| > Replace solenoid valve (SVA) if faulty

Open stop valves

Are communication cable and Yes
refrigerant piping connections N
between indoor and outdoor unit I ,> Correctly connect them

incorrectly connected?
’ No G/ NOTE

In the case of H-LINK system, check the refrigerant system
number setting of the outdoor unit and indoor unit PCB.

Check that indoor or outdoor inlet
air temperature is not too high.

TROUBLESHOOTING 6 TROUBLESHOOTING PROCEDURE

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
. Check outlet temp. of Check connection.
Leakage from solenoid valve (SVA) solenoid valve (SVA) Replace solenoid valve (SVA) if faulty.
Closed stop valve Check stop valves Open stop valves
Check connecting condition and
Abnormal high pressure sensor output voltage of connector CN100 Replace high pressure sensor if faulty.
Excessively (on OU) for high pressure sensor
increasing high
pressure Excessively high temperature of inlet Check thermistor for indoor unit

air for outdoor unit or indoor unit and outdoor unit inlet air temp.

Replace inlet air thermistor if faulty.

Incorrect connection between
indoor unit and outdoor unit

Check electrical system and
refrigerant system

Correctly connect them

Check condition of connector

Locked expansion valve (fully closed) CN100 on OU

Repair connector for OU or expansion valve.

Replace it if faulty.
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Alarm code

(T
“ 1

Activation of low pressure decrease protection

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

If the low pressure (Ps) of the compressor is less than 0.09 MPa for 12 minutes, the compressor
stops. The operation automatically restarts after 3 minutes. If this occurs again twice in the next

60 minutes, this alarm code is displayed

0O.U: outdoor unit; IlU PCB: indoor unit PCB

No
< Is amount of refrigerant correct? >—I Correctly charge refrigerant |

Yes

No
< isoutdoor stop vaive open? > I |

Yes
Yes

Open the stop valve I

< Is refrigerant leaking? >I
No

No
< islow pressure sensor normal? > [

Yes

>

L4

Repair leaks |

Replace low pressure sensor if faulty

Yes
Are electronic expansion valves for I
OU/IU fully closed and locked?

| Check connection of connectors OU/
_> IU PCB and electronic expansion
valves. Replace them if faulty.

@ NOTE

Check communication cable and
refrigerant piping between indoor and
outdoor units are correctly connected

[
<

>

Check the refrigerant system
number setting of OU and IU PCB.

Action
Phenomenon Cause Check item . .
(shut OFF main switch)
Shortage of refrigerant Check charged refrigerant volume or check for Repair leakage a'nd correctly charge
leakage refrigerant
Closed stop valve Check stop valve Open stop valve
Abnormal high pressure sensor Check connector for OU PCB Replace pressure sensor if faulty
Excessively
decreasing low Incorrect connection between ) ) Correctly connect indoor unit and
. . K Check electrical system and refrigerant system .
pressure indoor unit and outdoor unit outdoor unit
Locked electronic expansion Repair connector for OU/IU PCB or
Check connector for OU/IU PCB . X
valve for OU/IU (Fully closed) / expansion valve. Replace if faulty.
Electronic expansion valve closed Electronic expansion valve closed by Repair or replace Td thermistor
by disconnecting Td thermistor disconnecting Td thermistor P P
Measure coil resistance and insulation
Faulty outdoor fan motor ) Replace outdoor fan motor
resistance
Internal

thermostat for

outdoor fan Failure

Check for continuity after temperature of
outdoor fan motor decreases

Replace outdoor fan motor

Measure resistance with a tester

Tighten or replace connector

is activated Faulty
in heating internal Contact failure
operation thermostat
Incorrect
connection

Check connection

Connect it correctly
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-: Activation of inverter overcurrent protection

L(

Alarm code -'

N X .

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

If instantaneous overcurrent or electronic thermal protection occurs on inverter as follows, the
compressor stops. The operation automatically restarts after 3 minutes. If this occurs again 5 times
in the next 30 minutes, this alarm code is displayed.

Condition of activation:

1 Instantaneous overcurrent
Main causes: Compressor damage, output U, V, W are connected in reverse.

2 Electronic thermal
Main causes: Heavy compressor load, and so on.

3 PFC_A hardware overcurrent
Main causes: Short circuited PFC electric reactor L1, driver hardware is abnormal.

4 PFC_B hardware overcurrent
Main causes: Short circuited PFC electric reactor L2, driver hardware is abnormal.

5 AC input overcurrent
Main causes: AC input voltage under voltage, higher compressor load, and so on.

6 ACinput overload

Main causes: AC input voltage overload, higher compressor load, and so on.

SMGBO0151 rev.0 - 02/2024 327

TROUBLESHOOTING 6 TROUBLESHOOTING PROCEDURE



HITACHI

Restart operation

-

Yes Yes
D0§S alarrr.1 code display Check if compressor wirings Driver board is damaged,
immediately after are connected reversely. replace the driver board
compressor started Is electric reactor wiring secure?
operation?
No
Replace compressor, if faulty
No
Yes
Is electric reactor wiring loose? > Fasten the wiring

No

No
Is the power supply voltage within
the range of the rated voltage?
Yes
Is the power supply voltage No Check the power supply voltage,
higher than 85 % of the rated remove the fault to avoid the
voltage during operation? voltage too low or too high
Yes
Is there any other
high-power equipment No
starting during the operation?
No |

@

-

-

Is the power voltage higher
than 85 % of the rated voltage?

Yes

-

Restart operation after the

?
Is crankcase heater ON? crankcase heater is ON for 8 hours

Yes Y

es
Is refrigerant overcharged? |:> Correct refrigerant
charging amount

Is electronic expansion valve
of outdoor unit locked?

Replace electronic expansion valve

{

No

Check compressor

No

Yes Check if the electronic
:‘> Is the pressure too high? expansion valve and stop
valves are not open.
Check if the heat exchanger
is blocked or the fan motor of

outdoor unit is not running.

l
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Alarm code -1 1 Shortage of energy transfer at IlU and OU side

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

If any of the following operating conditions occur during compressor operation, the compressor
will stop and retry after 3 minutes.

If the alarm is detected 3 times within 1 hour, this alarm code is displayed.

1 In cooling operation, when “indoor suction temperature is equal to or less than indoor outlet
temperature and outdoor piping temperature is equal to or less than outdoor air temperature”
is maintained for 4 minutes.

2 In heating operation, when “indoor outlet temperature is below the indoor suction temperature
and outdoor air temperature is below the outdoor piping temperature” is continued for
4 minutes.

No
< Each thermistor is normal > # Thermistor failure

Yes

No
Of each thermistor the . .
. o Improper installation
installation is correct

Yes

No
< There is no gas leak > # Repair of gas leaks
@ Yes @ Yes

Charge a regular amount of refrigerant

Alarm code i Compressor conﬁnuously in operation
= under very low discharge pressure

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

High pressure decrease abnormality control in cooling mode and low Ta.

Stop code 25 is triggered when Pd is not able to increase above 0.6 MPa when working in cooling
mode and ambient temperature is below 5 °C.

If abnormal detection occurs 2 more times within 30 minutes, this alarm code is displayed.
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-

Alarm code =1 : Abnormality of current sensor for inverter

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

If abnormal current detection occurs, the compressor stops. The operation automatically restarts
after 3 minutes. If this occurs again twice in the next 30 minutes, this alarm code is displayed.

Condition of activation:

1 Picking up circuit for inverter current is not central value before the compressor starts
operation.

2 Inverter secondary current es excessively low when the compressor starts operation.

Restart operation |

Compressor stops immediately I:> Inverter PCB is faulty.
at low frequency Replace it.
How does compressor

operate when

restarted? -
“F" indication appears
without compressor operation

No
Is coil resistance of
Replace compressor
compressor normal?

J-
Abnormal

< Check inverter PCB >-| Replace inverter PCB

O Normal

Replace wiring for inverter PCB
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'-' -: Inverter error signal detection

Alarm code

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

If IPM (transistor module) error, ground fault detection or step-out detection occurs, the
compressor stops. The operation automatically restarts after 3 minutes. If this occurs again 6 times
in the next 30 minutes, this alarm code is displayed.

Condition of activation:

1 IPM (fault) signal error

Main causes: Abnormal compressor current, abnormal IPM control voltage, short circuited IPM,
and so on.

2 Speed abnormality
Main causes: Compressor phase loss, output U, V, W are open.

3 FOC output phase loss
Main causes: Compressor phase loss and so on.
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Restart operation

-

Yes Yes

.Does élarm cgde Check if compressor wirings Driver board is damaged,

display immediately |:> are connected reversely. replace the driver board
after compressor Is electric reactor wiring secure?

started operation?

N .
h Replace compressor, i
No faulty

Yes

T

‘ Is electric reactor wiring loose? ‘ [ > ’ Fasten the wiring ‘

No

pe

No
Is the power supply voltage within
the range of the rated voltage?

Yes

-

Is the power supply voltage No Check the power supply voltage,

higher than 85 % of the rated remove the fault to avoid the
voltage during operation? voltage too low or too high

Yes

=

Is there any other high-power No
equipment starting during
the operation? Is the power
voltage higher than 85 % of
the rated voltage?

@ Yes
No Restart operation after
Is crankcase heater ON? — the crankcase heater
is ON for 8 hours
Yes Yes
Is refrigerant overcharged? Correct refrigerant
charging amount

. . Yes
Is electronic expansion valve
of outdoor unit locked?

No

Replace electronic expansion valve

‘ Check compressor ‘

No

Yes Yes Check if the electronic
>‘ Is the pressure too high? ‘ :> expansion valve and stop
valves are not open.
Check if the heat exchanger
is blocked or the fan motor of

outdoor unit is not running.
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Alarm code =1 1 Abnormality of inverter fin temperature

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

When the following condition occurs 3 times in 30 minutes, the operation stops and this alarm
code is displayed. If this occurs less than 3 times in 30 minutes, the operation automatically
restarts.

Condition of activation:

1 Fin temperature increases
Main causes: Increased temperature of the fins of the heat dissipation module

2 Thermistor failure

Main causes: Abnormality of driver temperature sampling circuit, and so on.

Yes

Restart operation. .
Does it trip soon? Replace inverter PCB
No
Yes
Is heat exchanger of — —
outdoor unit clogged? emove clogging

No

Replace inverter PCB
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- e Inverter failure

N/
\__/

Alarm code

e The alarm code is flashed on the 7-segment display of the outdoor unit.
e The alarm code is displayed on the wired controller of the indoor unit.

When the following condition occurs 3 times in 30 minutes, the operation stops and this alarm
code is displayed. If this occurs less than 3 times in 30 minutes, the operation automatically
restarts.

Condition of activation:
1 Pre-charge failure
Main causes: AC input is under voltage, driver hardware abnormality, and so on.

2 MCU RAM abnormality
Main causes: MCU RAM abnormality, driver MCU abnormality.

3 MCU register abnormality
Main causes: Driver MCU abnormality.

4 MCU clock abnormality
Main causes: Driver MCU abnormality, driver crystal oscillator circuit abnormality.

5 MCU flash abnormality

Main causes: Driver MCU abnormality.

6 Reference voltage abnormality
Main causes: Driver MCU abnormality, driver reference voltage circuit abnormality.

7 Software protection module abnormality
Main causes: Driver MCU abnormality.

Restart operation

@ Yes

Is the power supply voltage higher Check the power supply voltage, remove the
than 80 % of the rated voltage? fault, avoid the voltage too low or too high

@ Yes

No
Is electric reactor wiring loose? — Replace driver board
@ Yes

Fasten the wiring
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g

Alarm code :' (

Abnormality of fan motor

e The alarm code is flashed on the 7-segment display of the outdoor unit.

e The alarm code is displayed on the wired controller of the indoor unit.

If the revolution of the fan motor is less than 10 rpm in 10 seconds after the fan motor starts
operation, the fan motor stops. The fan motor restarts operation automatically after 10 seconds
(during this, the compressor continues to operate). If this occurs again 9 times in the next

5 minutes, this alarm code is displayed. This alarm is caused by locking or electrical abnormality of

the fan motor.

Restart operation

Yes

-

Does fan motor run when
inverter failure occurs?

Yes

CE—

No

Turn OFF outdoor unit
power supply and
disconnect compressor
and fan motor wiring.
Short circuit TCN10
(FCT) connector.
Does it fail?

Is the power supply voltage
higher than 85 % of the rated
voltage during operation?

No

Yes

=

Turn OFF power supply and check
if the fan blade rotates smoothly

No

Yes

-

Fan motor damaged, replace fan motor

No

=

Check fan
motor if wiring
is normal

Replace driver
of fan motor

No Replace fan
motor

Yes

> Replace driver
of fan motor

>
——

Check the power supply voltage,
remove the fault to avoid the
voltage too low or too high

Check if there are any obstacles.
Replace the fan motor if it is damaged.
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10.3 Troubleshooting in check mode

10.3.1 RAS-(2-3)HVRC3

10.3.1.1 Troubleshooting by using the 7-segment display

€ Checking by 7-segments on outdoor PCB

The 7-segment display (SEG1) on outdoor unit PCB and the check switch (PSW) allow to grasp the
operating state of outdoor units and refrigerant cycle temperatures:

Display items Display data
Item Display Display* Display contents description
i ; - Only the segments corresponding to the output device shown in
01 Outdoor mlcrocggfuuster input/output S0 <2 the ngure ongthe right are gisplaygd ssee "Outdoor microcomputer
input/output status").
. . . < 0~199 (displays the total capacity code of the indoor unit)
o =
02 Indoor unit operating capacity a == If 100 or more, the last two digits will flash.
e = = Displays the written control software number. The first two digits
03 Control software No. aF (2 JndThe Jast two digits are displayed alternately every 0.5 caconds.
o =¥ Displays the written inverter software number. The first two digits
04 Inverter software No.  F 47 an th}:-lz last two digits are displayed alternately every 0.5 secor%ds.
05 Inverter instruction: Y oy 0~130 (Hz)
Compressor rotation speed If 100 or more, the last two digits will flash.
06 Outdoor fan air volume step Fia {5 0~15
Outdoor unit expansion valve opening - o 0~100 (%)
o7 degree e - 00 flashes when 100 %
08 High pressure (estimated value) o 3.0 0.1~4.9 (MPa)
09 Low pressure (estimated value) A o 0.0~1.9 (MPa)
- 1~142 (°C)
[ o
10 Compressor top temperature 'A == If 100 or more, the last two digits will flash.
11 Heating evaporation temperature TE - -19~80 (°C)
12 Outside air temperature Mo -3 -19~80 (°C)
13 Outdoor condensing temperature N i -19~80 (°C)
14 Control information 7 F =0 Internal information of outdoor PCB
) - 0~199 (A)
oo o
15 Inverter primary current e - If 100 or more, the last two digits will flash.
- o 0~199 (A)
=1 o
16 Inverter secondary current e - If 100 or more, the last two digits will flash.
17 Indoor unit address oA o 0~63 (unit number)
. . . - 0~100 (%)
g’ S
18 Indoor unit expansion valve opening = = 00 flashes when 100 %
19 Indoor unit liquid tube temperature LA a5 -19~127 (°C)
20 Indoor unit gas pipe temperature i 25 -19~127 (°C) In the case of a twin type**, the information
= f th dind t will be displayed
21 Indoor unit suction temperature ) A = -19~127 (°C) ?repg;;t%cdoln (tlr?e ?ig{-.tumgi\{vi;f the }ﬁ?rﬁ!ﬁ
22 Indoor unit blowing temperature i = -19~127 (°C) item indicates the indoor unit setting No.).
- - — See "Indoor unit **Single: A/ Twin: A, b
23 Indoor unit stop cause code A 5 sgop cause codes")
. L 0000~9999 (x10 hours)
et Iaixl
24 Compressor cumulative operating time = - First 2 digits and last 2 digits are displayed alternately every 0.5 s.
] ) ) o 0000~9999 (x10 hours)
25 Compressor cumulative operating time il T First 2 digits and last 2 digits are displayed alternately every 0.5 s
(resettable by pressing "PSW1" for 5 s while data is displayed).
26 Outdoor unit alarm code AL o0s 00™FF
Shows alarm code
27 Inverter stop cause code i {
28 Fan motor 1 stop cause code s o See "Inverter stop cause codes"
29 Fan motor 2 stop cause code Fr. I
; _ (1 Displays error history from latest (n1) to oldest (n9).
30 Abnormal history ik . Displayspalgrm code or st{)p reason (sée ’)Abnorma/ List)ory").
. . - == 0~99
Il =} I 1
31 Outdoor unit capacity = = Displays outdoor capacity code.
0~199 (displays the total capacity code of the indoor unit)
32 Indoor unit connection capacity CF 2 If 100 or more, the last two digits will flash.
Multiply by 3.5 to indicate the capacity.
33 Number of indoor units connected AR 2 0~64 (units)
34 Refrigerant system address oA o 0~63
i ' 0~99 (%)

35 Transmission usage —r i Displays transmission usage rate for 100 seconds (see
"Transmission usage rate").

SMGBO0151 rev.0 - 02/2024 336

TROUBLESHOOTING 6 TROUBLESHOOTING IN CHECK MODE



HITACHI
@ NOTE

*Examples of data that may be shown at the right display, corresponding to the items at the left.
@ Before carrying out checks

A DANGER

During inspection, never touch any parts other than the switches listed below, as a voltage of
200V is applied to the PCB. It could cause electric shock.

Also pay attention not to touch with tools to avoid short-circuit.

4 Outdoor microcomputer input/output status

@ NOTE

Check item "L ",

Inverter H-LINK SEG1 @ pSii3

transmlsbon transm'sswn& B- B' @] PSW2

Fan
Y20FOY5zc U . .
- Start inspection  Press PSW2 for more than 3 seconds.

YCH

Y20A1 Next item Press PSW2.

(SVA) . .

Yo < Yo Previous item Press PSW3.
63H2

Inverter compressor  e-LINE

preheating  transmission End inspection Press PSW2 for more than 3 seconds.

ltem Display contents

Y52C (auxiliary relay for compressors)
Lights ON: Output is ON.

Lights OFF: Output is OFF.

Y21 (auxiliary relay for 4-way valves)

TROUBLESHOOTING 6 TROUBLESHOOTING IN CHECK MODE

YCH (auxiliary relay for crankcase heater)

Y20F (auxiliary relay for solenoid valves)
It may light up depending on the output status of the microcontroller, even if

Y20A1 (auxiliary relay for solenoid valves) the actuator is not installed.

Fan (fan electric motor)

Light ON: Control in progress

Inverter compressor preheating .
Light OFF: Control stopped

Light ON: Input ON (contact ON)
Light OFF: Input OFF (contact OFF)

63H2

Light ON: Inverter signal detected

o Light OFF: No inverter signal detected
Inverter transmission

Judgment is made based on the detection history for the past 10 seconds.

o Lights ON: Detection of own and other devices' transmission signals
H-LINK transmission o . .
o Blinking: Only own transmitted signal detected
e-LINE transmission . . . .
Lights OFF: No detection of own or other transmitter signals
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€ Indoor unit stop cause codes

@ NOTE

Check item "= R",

Code Cause Code Cause
i Operation OFF, power source OFF Inverter undervoltage retry
{5 Inverter overvoltage retry
{  Thermo-OFF/Float Switch Activation Inverter transmission error retry
2 Alarm (note 1) {5 Retry to prevent expansion valve opening deviation
3 Freezing prevention/overheating prevention 2 {  Forced Thermo-OFF (note 4)

Outdoor unit instantaneous power failure

) == Outdoor hot start
Reset outdoor microcomputer (note 2)

Indoor unit instantaneous power failure - .
/= High pressure drop retry

Reset outdoor microcomputer (note 3)

Outside air temperature drops, cooling stops.

" Outside air temperature rises/falls, heating stops ='H  Cooling outlet temperature drop
(note 5).
{1 Demand, forced stop 3 Forced Thermo-OFF (during automatic cleaning)
(= . . ~,., Forced Thermo-OFF (motion sensor absence
iz Discharge pressure increase retry oM .
detection)

- V. , disch t t heat - ) _ .
= r:tcrl;um error, cischarge gas temperature overhea 3% Operation mode retry (4-way valve switching failure)
{h  Discharge gas super heat reduction retry 5 Forced Thermo-OFF after defrosting

.l
x|

IPM error retry
.~ Inverter instantaneous overcurrent retry
" Inverter electronic thermal activation retry
Inverter current detection retry

Forced Thermo-OFF due to power saving

Forced thermo off (during pump down control)

g

@ NOTE

1

w1 Ty

Even if the alarm is stopped, it does not necessarily mean “i=”. If the unit is in a Thermo-OFF
state due to another stop cause before the alarm occurs, the stop cause code will remain at that
time.

If transmission between the control microcomputer and inverter microcomputer is interrupted

for 30 seconds, the outdoor microcomputer is reset. Therefore, the "'4" stop cause code at

n -

the time of an alarm may be "iix
If transmission between indoor unit and outdoor unit is interrupted for 3 minutes, the indoor

n i1 Zin

microcomputer is reset. Therefore, the "t =" stop cause code at the time of an alarm may be

-
n‘-“__'u.

If "= {"is displayed on a twin or triple machine, check the cause of stoppage of the other
machine.
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5 Temperature range where the unit will stop due to a rise in outside air temperature during
heating:

°c) Thermo-OFF region
32
Range in which the
30 —29 unit is stopped by
outside tempera-
28 - ture control
26 26 v/

Temperature conditions)

24 |- for re-commissioning
23 after shutdown.

22—

Indoor suction temperature

14 19 21 23
|

] ]
5 10 15 20 25 c)
Ambient air temperature

€ Unit capacity code table

Dciizlzy Unit capacity symbol Equivalent horsepower DCIZZIZV Unit capacity symbol Equivalent horsepower
= 22 0.8 A 63 2.5
b 28 1.0 = 71 2.8

i 36 1.3 == 80 3.0
i 40 1.5 = 90 3.3
{3 45 1.8 3 100~112 3.774.0
™~ 50 2.0 i 125~140 4.5~5.0
P 56 2.3 A 160 6.0

& Abnormal history

@ NOTE

Check items " {" to " ™=",

Display order Display Display content explanation

1 L. Accumulated compressor operation time during abnormality
2 Rl .or o {. Alarm code or indoor stoppage cause code
3 » 7 .or FI". Cause of inverter stoppage or fan motor stoppage
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@ Inverter stop cause codes

@ NOTE

Check item "y 1" and fan motor stop cause code ("F7 " and "F7.").

Corresponding unit Remarks
stop cause code  Display during retry  Alarm code

Code Cause

"

(|
(

{ IPM errors (overcurrent, undervoltage, temperature rise) " -
= Instantaneous overcurrent " A A
3 Inverter fin temperature rise " A -
-{  Electronic thermal operation (inverter overcurrent)] " A A
S Inverter voltage drop (undervoltage) g FE e
5 Overvoltage {5 FH B
"t Transmission error {5 - -
A Abnormal current detection " A S
S Instantaneous power failure detection {5 - -
{ { Inverter microcomputer reset (= - -
{Z Compressor earth fault detection (only at start-up) " A 53
{3 Open phase detection (g - -
{&  Inverter not working (= FE 55
{"l  Communication error {5 FE 55
{5 Protective device (63H1) activated - - o
{%  Protective device (63H1) detection circuit abnormality - - A
2t Protective device (63H1) early recovery = - -
2 { Step-out detection " A 3
=2 Board setting error - - 3
23 EEPROM error - - 55
= Abnormal speed - - =
] ()

=% Rotation speed command error

Abnormal rotation direction - -
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€ Transmission usage rate

@ NOTE

Check item “Lr”,
In the case of e-LINE method:

¢ |f there is an e-LINE connection between the outdoor unit and the indoor unit, the e-LINE
transmission utilisation rate for the relevant refrigerant system is displayed. The transmission
volume for 100 seconds is totalled and the displayed value of the transmission utilisation rate is
updated every 100 seconds.

e The e-LINE transmission utilisation rate is largely influenced by the number of indoor units
connected. The transmission utilisation rate is also higher with remote control crossing wiring-
less and centralised controller connections.

e The guideline range for stable operation and communication status is as follows. The
transmission utilisation rate may temporarily increase depending on the operation of the
remote control and other control devices and on the operating conditions, but this is not
abnormal.

Number of indoor units connected 1 2 3

Transmission utilization

. 10%~45% 10% ~55% 10%~70%
estimated range

¢ [f the transmission usage rate remains high (80 % or more as a guide) for several minutes, a
restart or alarm may occur due to a transmission error. Please check the connection status of
the transmission line of the remote control or central controller and whether there are any
problems with the setting operation.

e |If the power supply frequency is unstable (outside the + 2 Hz range as a guide), the transmission
signal cannot be detected correctly. Therefore, transmission errors may occur even when the
transmission usage rate is low.

In the case of H-LINK method:

e If the H-LINK connection is between the outdoor unit and the indoor unit, the display shows the
percentage usage of all H-LINK transmissions on the system, including other refrigerant systems
and control equipment. The transmission volume for 100 seconds is totalled and the displayed
value of the transmission utilisation rate is updated every 100 seconds.

e The usage rate of H-LINK transmission is greatly affected by the number of connected devices
on the H-LINK system.

e For packaged air conditioners for shops and offices, the transmission use per refrigerant system
is less than 1 %. If packaged air conditioners for shops and offices with multiple refrigerant
systems are connected on the H-LINK, use "transmission usage < 1 % x number of refrigerant
systems" as a guide.

e If the transmission utilisation remains high (as a guide, 40 % or more) for several minutes, there
may be a problem with the transmission line connection or the number of connected devices.
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10.3.2 RAS-(4-6)H(V)(R/N)(C/P)2E

10.3.2.1 Troubleshooting by using the 7-segment display

@ NOTE

Only the authorized person can carry out checks using this method.

The operating conditions and each part of the refrigerant cycle can be checked with the 7-segment
display and push switches on the PCB2 (models RAS-(4-6)HV(R/N)(C/P)2E) and PCB1 (models RAS-
(4-6)H(R/N)(C/P)2E) in the outdoor unit.

& Before carrying out checks

1 Turn ON the main power supply switch. Wait more than 20 seconds before starting the checks.
2 Check items:

v Information of the outdoor unit.

v Information of the indoor unit and combined indoor units number.
v/ Expansion valve opening.

v/ Temperature at each part, etc.

v Information of the cause of the alarm code.

v/ Alarm code historical information.

3 Check the location of the 7-segment display and the push switches.

A DANGER

(220 ~ 240) VAC is applied to the PCB and electrical parts. Never touch the electrical parts and the
cables when carrying out the checks.

@ Location of the pushswitches and the 7-segment display

The push-switches and the 7-segment display are located on PCB2 (RAS-(4-6)HV(R/N)(C/P)2E) and
PCB1 (RAS-(4-6)H(R/N)(C/P)2E).

. . 7-Segment Display

-segmen

Display E SEG 7
(RVR

ISl g

‘ )
= O
AR AR

']
PSW1 PSW2 PSW3
O QO i
v A

(HD)
HOA

SMGBO0151 rev.0 - 02/2024 342

TROUBLESHOOTING 6 TROUBLESHOOTING IN CHECK MODE



HITACHI

@ Protection control code on the 7-segment display

e A protection control code is displayed on the 7-segment display during the operation when the
protection control has been activated.

e A protection control code is displayed while the function is operating, and it is cancelled when it
is released.

e When several protection controls are activated, the code number with the highest priority is
displayed (see "Priority order of protection controls" for the order of priority).

1 Higher priority will be given to the protection control related with the frequency control (" {"

to ni 11 Ill)

2 Regarding the retry control ("F'"7" and "F'H"), the latest retry code will be indicated unless the

protection control related with the frequency control is indicated.

G NOTE

The retry indication is prolonged for 30 minutes unless a protection control is indicated.
e The retry indication disappears if the stop signal comes from all rooms.

e The protection control code indicated on the 7-segment display changes to an alarm code when
the abnormal operation occurs. Also, the same alarm code is indicated on the remote control.
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@ Activation condition of the protection retry control code

The protection control or the retry control is carried out to prevent abnormal operation. The
activation conditions are listed in the following table.

Code Protection control

Activation conditions

Notes

Pressure ratio
protection control

R
C3

Compression ratio € > 7.0 or
compression ratio €< 1.8

High pressure
increase protection

Discharge pressure
Pd>3.5

Inverter output current > (a) A

Inverter current protection

Inv. Compressor (a)

ATH356 18.5

-
D
Ping

Inverter fin temperature

Inverter fin temperature > 81 °C for 1 ph

increase protection Inverter fin temperature > 89 °C for 3 ph )
moc Discharge gas temperature ~ Temperature of the upper part of the i
~ 7 increase protection compressor Td > 92 °C
-~ Low pressure decrease .
FLik pre Suction pressure Ps < 0.1 MPa -
protection
=~ High pressure decrease .
] . Discharge pressure Pd < 1.2 MPa -
protection
Demand current setting value:
. . the upper limit of the total
oo Demand current protection  Compressor running current > Demand 'pp . 0
LR ol current setting value running current is set to 100 %,
80 %, 70 %, 60 % and 40 % in
normal operation.
- Low pressure increase .
Fiid P Suction pressure > 1.3 MPa -

protection

retry

Pressure ratio decrease

Pressure ratio €< 1.5

When activating 3 times in
in

30 minutes, alarm code "~ 2" is
indicated.

Low pressure increase

When activating 3 times in

FoiZ Ps > 1.7 MPa 30 minutes, alarm code "=" is
retry oY
indicated.
High pressure increase When activating 3 times in
i &np Pd > 3.8 MPa 30 minutes, alarm code "~5" is

retry

indicated.
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Code Protection control Activation conditions Notes
Cooling
Discharge gas temperature > 112 °C for more
than 10 minutes, or
isch Discharge gas temperature > 120 °C for more h o . )
Discharge gas. than 5 seconds w e|j1 activating 3 times |:'1-“_' .
temperature increase . 60 minutes, alarm code "LL=" is
__ retry Heating indicated.
Fois Discharge gas temperature > 105 °C for more
than 10 minutes, or
Discharge gas temperature > 120 °C for more
than 5 seconds
Low bressure decrease When activating 3 times in
P Ps < 0.09 MPa more than 12 minutes 60 minutes, alarm code """ is
retry .
indicated.
Disch Discharge gas superheat < Tc + 10 °C more When activating 3 times in
F ik echarg® gas super than 30 minutes 120 minutes, alarm code "5 1" is
heating decrease retry ) L
Tc: Saturation temperature indicated.
When activating 6 times in
Instantaneous overcurrent 30 minutes, alarm code "=&" is
indicated.
When activating 3 times in
Abnormal current sensor 30 minutes, alarm code "% " is
o indicated.
F "l Inverter anomaly retry
When activating 7 times in
IPM error 30 minutes, alarm code "= 3" is
indicated.
When activating 3 times in
Fin temperature > 100 °C 30 minutes, alarm code "5~" is
indicated.
When activating 3 times in
Insufficient voltage in the inverter circuit 30 minutes, alarm code " A" is
Inverter voltage indicated.
anomaly retry When activating 3 times in
nrrcn

‘D
o3

Excessive voltage in the inverter circuit

30 minutes, alarm code "4J=" is
indicated.

Inverter failure retry

The actual inverter frequency is 0 Hz more
than 3 seconds after the inverter frequency is
outputted

When activating 3 times in
nzcn

30 minutes, alarm code "=%" is
indicated.

High pressure decrease
retry

Pd < Ta/ 130 + 0.1 MPa more than 4 minutes,
or
Pd < 1.0 MPa more than 60 minutes

Ta: Ambient temperature

No alarm.

Ps: Compressor suction pressure; Pd: compressor discharge pressure.
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€@ Check method by checking mode

HITACHI

Operating conditions and each part of a system can be checked using the 7-segment display on the

PCB in the outdoor unit.

RAS-(4-6)HV(R/N)(C/P)2E
(PCB2)

RAS-(4-6)H(R/N)(C/P)2E
(PCB1)

7-segment
Dis _Igi \
I

e TE T

i SEG1 |

1
I | PSW1 PSW2 PSW3
s eXeXe
PSW1 PSW2 PSW3 vV A
v A
o]
Start setting Exit setting

Press PSW1 for 3 seconds

Press PSW1 for 3 seconds

@ NOTE

Ensure the check mode is cancelled after the checks have been carried out.

€ Information for the outdoor unit

Press PSW2 (V) to move forward or PSW3 ( A) to move backward. The information will be

alternately indicated as “Item” — “Details”:

7-Segment
ltem Display Details
SEG
Output state of outdoor micro-computer indication
1  Output state of outdoor micro-computer =T Refer to "Location of the pushswitches and the
7-segment display".
. . . - Total capacity of operated indoor units.
2 Total capacity of operated indoor unit - ) . .
pacity P = Refer to "Capacity table for the indoor units".
3 Number of control software S Control software number in use is indicated
. o Compressor inverter software number in use is
4 Number of compressor inverter software ’ -
indicated
5 Running frequency of inverter e Running frequency of numberl compressor
compressor MC1 e indication [Hz]
6  Outdoor fan step Fia Outdoor fan step indication (Z~c2'"7 [step])
7  Speed of outdoor fan Fh. L~ {00 (rom)
Outdoor electronic expansion - [
8 . = L~ 0 (%)
valve opening
9  High (discharge) pressure (Pd) Fid. . ~H.9 (MPa)
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7-Segment
Item Display Details
SEG

Discharge gas temperature on -
10 = [P HlE’ o

top of compressor MC1 ' = ()
11 Outdoor heat exchanger re - (9B ()

liquid temperature (Tel) . -
12 Ambient air temperature (Ta) = - {(9~ED(°C)
13  Liquid stop valve temperature (Tchg) N - {5~E0(°C)
14  Inverter fin temperature T F -9~ 127 (°Q)
15 Inverter primary current A O~ 99 (A)
16 Inverter secondary current A2 e~ 5% (A)
17  Indoor unit address A f~5& 3 (indoor unit number) *4
18 Indoor electronic expansion £A O~ (00 (%) "

valve opening - -
19 Liquid pipe temperature of indoor unit LA -5~ 02T Q) *4
20 Gas pipe temperature of indoor unit A - {5~ 2TH(°Q) *4
21 Indoor unitinlet air temperature y A -5~ 02T (°Q) *4
22 Indoor unit outlet air temperature =0 - {5~ 02T(°Q) *4
23 Cause code of indoor unit stoppage oA a~55 *4

Accumulated operation time _
24 Livd (0

of compressor MC1 o [ i hours]
25 Accumulated operation time of ) [ {Z hours]

compressor MC1 (resetable) = Accumulated operation time can be reset *2
26  Outdoor unit alarm code AL a~FF

. - Cause of INV compressor MC1 stoppage
27 Cause code of inverter stoppage 1 ) ) M p pF?, &
refer to "Cause of inverter stoppage".
28 Abnormal data record (Numberl) i Accumulated operating time.
29 ... Alarm code or cause cicle of indoor unit stoppage,
30 Abnormal data record (Number9) k) cause code of inverter fan stoppage
. . - Capacity code of outdoor unit.
1 C ty of outdoor un =1

3 apacity of outdoor unit = For example, 5 represent that 40/8[5]HP.
32 Total capacity of connected indoor units CF Total capacity of connected indoor units
33  Connected indoor unit number AR Connected indoor unit number
34 Refrigerant cycle number oA Refrigerant cycle number

€ Capacity table for the outdoor units

Indication Capacity (kW) Horsepower (HP)
= 121 4.0
- 14.0 5.0
HE 155 6.0
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& Capacity table for the indoor units
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. Capacity Horsepower . Capacity Horsepower
Indication (kW) (HP) Indication (kW) (HP)
3 1.1 0.4 S 5.6 2.3
5 1.8 0.6 = 6.3 2.5
A 2.2 0.8 20 7.1 2.8
= 2.8 1.0 22 8.0 3.0
e 3.6 1.3 2R 9.0 3.3
il 4.0 1.5 A 11.2 4.0
i 4.5 1.8 - 14.0 5.0
™~ 5.0 2.0 A 16.0 6.0
€ Cause of indoor unit stoppage
@ wore
Depending on models some causes are not applicable.
Code Cause Code Cause
0 Operation OFF, power OFF {5 Retry due to decrease of discharge gas superheat
{ Thermo-OFF {"l' Retry due to inverter tripping
E Alarm (not always indicated) g ReFry due to voltage decrease / increase, other retry
of inverter
3 Freeze protection, overheating protection {%  Expansion valve opening difference protection
= Ln:ittantaneous power failure at outdoor 2 {  Forced Thermo-OFF for oil return
= Instantaneous power failure at indoor -  Enforced Thermo-OFF for hot start control at
= unit = crankcase heater preheating
Stoppage of cooling operation due 25 Retry due to high pressure decrease
- to high/low outdoor air temperature
‘ stoppage of heating operation due to high g Stoppage due to outlet temperature decrease in
= .
outdoor air temperature cooling
10 Demand enforced stoppage Z3-3 Stoppage of Thermo-OFF by motion sensor
{ {  Retry due to pressure ratio decrease 35 ReFry qlue to. abnormal operating mode (4-way valve
switching failure)
{=  Retry due to low pressure increase 35 Retry after defrosting operation

Retry due to high pressure increase

Stoppage of Thermo-OFF due to power saving control

Retry due to discharge gas temperature
increase, retry due to low pressure
decrease

[y

Stoppage of Thermo-OFF due to outdoor unit control
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€ Cause of inverter stoppage

@ NOTE

Check item "

[T}
)

HITACHI

Code

Cause

Cause

Driver IC error signal detection

Abnormal compressor motor (step-out)

Instantaneous overcurrent

Abnormal combination of PCB

Inverter fin temperature increase

EPROM error

Electronic thermal protection (inverter
overcurrent)

Abnormal compressor frequency

LT

Inverter voltage decrease

Beyond frequency scope

Inverter voltage increase

DC BUS pre-charge malfunction

=1

Abnormal inverter transmission

Pu
=

Abnormal current sensor

Phase default of compressor inverter
output

Instantaneous power failure detection

Overcurrent of L1 reactor

Microcomputer reset

Overcurrent of L2 reactor

Earth fault detection

Overcurrent of compressor inverter
input

LEN]

Open-phase detection

Overload of compressor inverter input

Inverter failure

Error of IPM temperature sensor

Abnormal control

Abnormal MCU RAM

ux(]

Forced stoppage by high pressure
detection

Abnormal MCU register

M

Abnormality of picking up circuit for
protection

Abnormal MCU timer

Abnormal MCU flash

0
=

Early returns protective device

Abnormal reference voltage

€ Normal operation condition

Abnormal software protection module

Discharge pressure

3.6 MPa or less

Suction pressure

0.15 MPa to 1.3 MPa

Discharge temperature

110°Cor less

Heat exchanger liquid piping temperature at heating mode

-12°Cto +15°C
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10.4 Checking procedure for main parts

10.4.1 RAS-(2-3)HVRC3

10.4.1.1 Checking procedure for the DC fan motor

A CAUTION

Turn OFF main power before start working. Working and checking with the power ON may
disturb correct diagnosis and may result in failure.

€ About fan motor fault diagnosis

nl Xt n )l _(n niz X1

If the outdoor PCB has failed and is generating "t 3", "it=", or "= 2" alarms, the fan motor may
also have failed. When operating a failed fan motor and an outdoor PCB in combination, the
outdoor PCB and fuses may be damaged. Therefore, when replacing the outdoor PCB, check that
the fan motor has not failed as follows.

€ Fault diagnosis procedure

Please conduct the fault diagnosis of the fan motor following the flowchart below:

*1: See section 1 on the

1 - Fuse check on outdoor PCB (*1) next page for details

N

Outdoor PCB replacement (see note)

i

’ Yes

2 - Check fan motor hand-operated (*2)

*2: See section 2 on the next page for
details.

No

I ———

The shaft rotates smoothly.

*3: See section 3 on the next page for

3 - Fan motor resistance measurement (*3) details

No

.

Normal resistance values
efer to the judgment value guide

Fan motor is OK. Fan motor failure.
No need to replace it. Replace it (Note).
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@ NOTE

Replace it after the LED turns off.

Please check the following fuses: PF4 of PCB1 (fuse for MFC1).
If the fuse is blown, replace the outdoor PCB (PCB1) and the fan motor because an overcurrent
may have occurred due to a fan motor failure.

Disconnect the fan motor connector from the outdoor PCB (PCB1) and turn the fan motor shaft
by hand (Note). If the propeller fan is turned with the propeller fan attached, it will rotate easily
and normal judgment cannot be made.

Normal: The fan motor shaft turns smoothly.

Abnormal: When the motor shaft is rotated by hand, it may feel very heavy or the rotational
torque felt by hand may be discontinuous, depending on the degree of failure.

@ NOTE:

If the electronic circuit inside the fan motor has a short circuit failure, the brake is applied by a
magnet built into the fan motor.

3

Measure the resistance of the fan motor.
Required: Digital tester (capable of measuring 10 MQ or higher)

Measurement procedure:

a. Disconnect the fan motor connector from the outdoor PCB (PCB1).
b. Connect a tester between each phase (U-V, V-W, U-W) of the fan motor connector.
Normal: Values are close to the normal values shown in the table below.

Abnormal: The value deviates from the normal value shown in the table below. If even one of
the measurement points is out of alignment, it is considered abnormal.

Measuring point (wiring color) and resistance (normal value)

Fan motor model Red-White White - Black Red-Black
U-v V-W U-w
SIC-58FV-D847-2 200~500 20Q0~500Q 20Q0~500

@ NOTE

The above measurement can confirm the fault condition of short-circuit or disconnection of the electronic
circuit inside the fan motor.

Depending on the model of tester used, the value may deviate slightly from the value in the table above. If
the fan motor is faulty, the value will clearly deviate from the value in the table above.
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10.4.1.2 Checking procedure for the electronic expansion valve

Indoor unit Outdoor unit

Heating operation is performed, liquid

Fully closed and pipe temperature is measured, and if the Faulty if liquid pipe pressure does not increase
locked temperature does not rise, abnormality is in cooling operation.
detected.
Faulty if liquid thermistor temperature Faulty if liquid pipe pressure hardly
Slightly open decreases lower than inlet temperature while increases after cooling operation startup,
and locked other unit is in cooling operation and the unit AND temperature of expansion valve outlet
under checking is stopped. decreases.

Electronic expansion valve

Liquid piping temperature thermistor
Faulty if temperature of compressor discharge
gas does not reach +10 °C or higher in

Fully open and . .
»Iocied 30 minutes after operation startup, and there
are no other problems such as excessive
refrigerant charge.

Unit concerned Other units

-+

10.4.1.3 Checking procedure for the 4-way valve

If you suspect that the 4-way valve is malfunctioning, such as not switching to heating operation or
not performing defrosting operation, perform failure diagnosis according to the following:

No
<Connectors are plugged in correctly. > ‘ Plug the connectors correctly.
Yes
. . No . .
Resistance of t_he 4-way valve coll ‘ 4-way valve coil is faulty (e.g. wire breakage).
(*1) is normal. Replace it.

Yes (*1) Check according to "10.4.1.5 Coil resistance of electrical components".

The output voltage (*2) from the No

connector PCN100, pins 1-3, on the ‘ Faulty outdoor PCB (e.g. faulty circuit for 4-way valve). Replace it (Note).
outdoor PCB can be checked.

es (*2) For output voltage and timing, check "10.4.1.4 4-way valve coil operation" on the next section.

4-way valve is faulty (e.g. stuck).

Replace it.
@ nore

Replace it after the LED turns off.
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10.4.1.4 4-way valve coil operation

In this outdoor unit, a self-retaining 4-way valve coil is used for switching the 4-way valve.

Time chart (*1)

Heating : Defrosting : Heating
operation >:4 operation >:4 operation
Heating N Cooling N Heating
cycle ! cycle ! cycle
L | > <
4-way  ON : i ON

Self-retaining coil
valve

(magnetic latch coil)* OFF Only energised when switching
4-way valves ON/OFF.

(once for 3 sec) (*).
Coil voltage OFF

(PCN100)

1
1
| SW1 is switched on
!
|
|

(*) The output voltage of the outdoor PCB (PCB1) for self-retaining coils is as follows:

4-way valve ON 4-way valve OFF
et . O —
e i : I |
- i ' ' ! : i i Relay (SW1 :
‘\flg’l"\fl‘g’ | Relay (SW2-1) oN Relay (51) | oy | Relay (SW2-1)} N | y (SW1) |
col | ' : O | Véio\i/e | i 1 O |
I3 T i 200VAC ' 200VAC |
: ) 1 1 | 1 | .
[ | i : i : i
i | : ! ! | ;
: 1 | : | ' ; l
i A : g EReIay (Sw2-2) i : TS E Relay (SW2-2) '
Cireu | Boa100 | OFF | : | PCN100 : - door PCB PCB1 |
IrCUIt e I.—;T.-_-.-.-_-I ......... OEtdClOrECB_PCEl_l ——— = =T .';.'.'_'.'.i _________ OU_tCE)rEC_PC__
diagram Electromagnetic force generation in the coil due to
(*2) | Electromagnetic force generation in the coil due to energisation | energisation (in the opposite direction to on)
e - P -
[ i 3 I
4-way : 4-way —TO

valve d) | valve I

coil S 200VAC | coil : S 200VAC

oo | Hol 6 07 |

| PCNG ! | PCN6 !

|__ . Outdoor PCBPCBL_ ! I _ Outdoor PCBPCBL _ |

PCN100-1 + side test rod of the tester - side test rod of the tester
PCN100-3 - side test rod of the tester + side test rod of the tester

*Normal Power supply voltage at 220 VAC (rms): approx. 311 VDC Power supply voltage at 220 VAC (rms): approx. 156 VDC
voltage Power supply voltage at 200 VAC (rms): approx. 283 VDC Power supply voltage at 200 VAC (rms): approx. 142 VDC
range Power supply voltage at 180 VAC (rms): approx. 255 VDC Power supply voltage at 180 VAC (rms): approx. 183 VDC

@ NOTE

1 Values vary depending on the type of tester. An output voltage of approximately 70 VDC to
311 VDCis normal.

2 If there is no output voltage or the 4-way valve does not switch, check the 4-way valve
according to "10.4.1.3 Checking procedure for the 4-way valve" on the previous section.
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€ Structure and operation

Type Energized specification

Self-holding coil (magnetic latch coil) Short-time energization (both ON and OFF)

4-way valve ON
(during heating)
OFF—->ON ON
(coil energizing at switching over) (holding, coil de-energized)

The electromagnetic force (attractive force) from the coil
energizing causes the spring force to be less than the attractive
force of the magnet + electromagnetic force of the coil, which
moves the plunger to the 4-way valve ON side (magnet side).

When the plunger is attracted to the attractor (magnet), the
holding force of the magnet is stronger than the spring force, and
the plunger position is held on the 4-way valve ON side.

Spring Coil Coil case Spring Coil Coil case
Plunger Spring force Plunger \x Spring force
OFF>ON ON (held) =]
Magnet Fd / rractor
— A ] — R % M_ L
|/ /i :I Magnet |/ \ :I
w LH || attraction force LH LH . Magnet
Coil electro- D ~ Magnet
magnetic force .‘ )
4-way valve body 4-way valve body —— attraction force

Plunger case Plunger case

4-way valve OFF
(during cooling)

ON->OFF OFF
(coil energizing at switching over) (holding, coil de-energized)
The coil is energized to generate electromagnetic force in the
opposite direction of the magnet, causing the plunger to move When the magnet and plunger are far apart, the attraction of the
to the OFF side of the 4-way valve (opposite side of the magnet)  magnet is weak, causing spring force > attractive force of magnet
as spring force > holding force of the magnet - electromagnetic and the plunger position is held on the 4-way valve OFF side.

force of the coil.

Spring Coil Coil case Spring Coil Coil case

Spring force Plunge Spring force
| — OFF (held)
Magnet IV h‘l Magnet

| s
T | e L
T = —nN 7 —
‘ ‘ Magnet T \
w ,J LTJ attraction force L{J L LTJ ':>\ Magnet
Coil elgctromag— attraction force
4-way valve body netic force 4-way valve body IY]

Plunger case Plunger case

Plunge
OFF<-ON
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10.4.1.5 Coil resistance of electrical components
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Part name Part model Resistance (Q) Applicable model
Coil for 4-way valve (21) SQ-A27200 2000 (value at 20 °C) RAS-(2-3)HVRC3
GTD141UKQA8LTH 1880 (value at 75 °C) RAS-(2/2.5)HVRC3

Compressor (MC)
GTD163UKQAS8LTH 1880 (value at 75 °C)

RAS-3HVRC3
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10.4.2 RAS-(4-6)H(V)(R/N)(C/P)2E
10.4.2.1 RSW, DSWs and LEDs functions RAS-(4-6)HV(R/N)(C/P)2E

€ Location of print circuit boards (PCBs)

1 2
1) =
PCB3 DCL PCB1 <
=
<
>
E TB PCB2 J 5
[N
[WN]
|| [a's
3 1 8
L
@]
Q
& Purpose £
O]
pd
~
Symbol PCB Purpose O
T
1. Transmission between the indoor and outdoor units. o
2. Processing for sensor input.
3. Processing for DIP switch input.
PCB1 Control and 4. Operation control for parts 1 to 3. Compressor operating control, control of %
inverter PCB the bypass valve, fan control and overcurrent control. 5
5. Processing of the safety device input. %
6. Processing of the relay output. g
7. Detection of reverse phase for power source. 8
o
1. 7-segment display indication. .
PCB2 DSW-PCB o o
2. Transmission DIP switch input to PCB1.
PCB3 Fan PCB Drive fan motor.
DCL Reactor Used for the power factor correction.
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Inverter printed circuit board for control: PCB1

| ———

©®

. iy M@M@
TT I Iy O I o ||o
H@ |t TEI
L
.
.

LED11 Ep8 LED6

Part name Contents of functions
LED1 (Red) Power source indicator for main control of the PCB1 (5 V).
e
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.
LED2 (Red) It indicates: “Alarm”.

LED3 (Yellow)

It indicates: “Alarm”.

LED4 (Green)

It indicates: “Alarm”.

LEDS (Red)

Indicator for DC bus voltage
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED6 (Red)

Power source indicator for precharge relay.
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED7 (Green)

Power source indicator for inverter control of the PCB1 (3.3 V).
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED8 (Red)

Power source indicator for main relay.
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED9 (Orange)

It indicates: “Alarm”.

LED10 (Yellow)

It indicates the communication state between the indoor unit and outdoor unit.

Normal condition: Activated / Flash. Abnormal condition: Deactivated / OFF.

LED11 (Green)

It indicates the communication state between the main control and inverter control of PCB1.

Normal condition: Activated / Flash. Abnormal condition: Deactivated / OFF.
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Printed circuit board for control: PCB2

SEG1—_|

/

EEFEEEIREEE -

595808] (Ba0a)

HITACHI

[ . N
@ HDOOOOOOOOOOOOON
HDOOOﬁOOOON 5 @
HEREEH — Dsw3
Dswe

| — DSW6

— DSW4
— DSW1

PSW2 —————
PSW1—] @ @
TP1— EI ‘ =——— RSW1
| ;
DSW7 — & ’ﬂl@ a
No. DIP Switch Code Definition No. DIP Switch Code Definition
1 DSW1 Test run 7 PSW1 Manual defrosting
2 DSW?2 Function setting 8 PSW2 Decrease (V)
3 DSW3 Model setting 9 PSW3 Increase (A)
4 DSW4 System addres§ s'ettlng: double 10 RDW1 System addres's'settlng: single
digit digit

5 DSW6 Function setting 11 SEG1 7-segment display
6 DSW?7 Function setting 12 TP1 Test port for factory
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Printed circuit board for fan control: PCB3
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LED3

k= =

o
o
°
o
o
o
o
o
I

oo
(=)
g}g]n ™~ LED2
[ = ]
LED1
@@@@
— @ @@@@@
Part name Contents of functions
LED1 (Yellow) Communication indicator.
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED2 (Red)

Communication indicator.

Deactivated / OFF.

LED3 (Green)

Normal condition: Activated / ON. Abnormal condition:
Power source indicator for fan PCB (3.3 V).
Normal condition: Activated / ON. Abnormal condition:

Deactivated / OFF.

LED4 (Green)

Power source indicator for fan (15 V).

Normal condition: Activated / ON. Abnormal condition:

Deactivated / OFF.
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10.4.2.2 RSW, DSWs and LEDs functions RAS-(4-6)H(R/N)(C/P)2E

€ Location of print circuit boards (PCBs)

\/7&
1 @

IJ II 4 DCL

NF1
J II PCB2(INV)

|
PCB3

& Purpose
Symbol PCB Purpose
1. Transmission between the indoor and outdoor units.
2. Processing for sensor input.
3. Processing for DIP switch input.
Control and . .
PCB1 DSW PCB 4. Operation control for parts 1 to 3. Compressor operating control, control of
the bypass valve, fan control and overcurrent control.
5. Detection of reverse phase for power source.
6. 7-segment display indication.
1. Processing of the safety device input.
PCB2 Inverter PCB )
2. Processing of the relay output.
PCB3 Fan PCB Drive fan motor.
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Printed circuit board for control: PCB1

LED6
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SEG1

CN405 (CN40§

00000

—R87 R91
Re8 R92

(OF-
CIEN 4%\3 - @

CNSA

:ju ZL

R73 2] m o R

wm“ﬁ

. TP'@ b Pz PSS
o

SWi

s T
o il B

PCN? PCNI4 PCN20 PCN8 PCN9

I o

PCN13

Part name

Contents of functions

Power source indicator for main board (low voltage).

LED1 (Red) . )
Normal condition: Activated / ON.

Abnormal condition: Deactivated / OFF.

TROUBLESHOOTING 6 CHECKING PROCEDURE FOR MAIN PARTS

It indicates the communication state between the main board and driven board.

LED2 (Green) . .
Normal condition: Flashing.

Abnormal condition: Deactivated / OFF.

It indicates the communication state between the indoor unit and outdoor unit.

LED3 (Yellow) » .
Normal condition: Flashing.

Abnormal condition: Deactivated / OFF.

Power source indicator for outdoor unit PCB (280 VDC).

LED4 (Red) . . " .
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.
LEDS (Red) Power source indicator for outdoor unit PCB (from PCB2).
e
Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.
SEG1 It indicates: “Alarm”, “Protective Safety Device has Tripped” or “Checking Items”.
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Inverter printed circuit board for control: PCB2

DSW1 LED7 LED6

|
0]
0]
2l
0]
o

OQOD-

3
g
z
1-04d
Z10da
N-04d__soo
on
oA
om

Part name

Contents of functions

LED1 (Green)

Communication indicator.
Normal condition: Flashing. Abnormal condition: ON / OFF.

LED7 (Red)

Power source indicator for driver board

Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LEDS5 (Green)

Power source indicator for control part.

Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED6 (Red)

Power source indicator for precharge relay.

Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.

LED4 (Green)
LED3 (Yellow)
LED2 (Red)

Compressor is working
ON OFF OFF

Frequency decrease for overcurrent
ON ON OFF

Frequency limit for overcurrent
ON ON ON

Frequency limit for overheat
ON Flash OFF

Frequency decrease for overheat
ON Flash Flash

Compressor is ready to operate (the main relay is activated)
Flash OFF OFF
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Part name Contents of functions

No setting is required

N

DSW1 O
.

:

will |

@ NOTE

Flash represent that the LED is ON for 0.5 second and then it is OFF for 0.5 second repeated|y.

Printed circuit board for fan control: PCB3

w Ol

b

"
=
S
=
=

]

=0 0.l

TROUBLESHOOTING 6 CHECKING PROCEDURE FOR MAIN PARTS

PCHZ0 @
LED1 @ 1
TAB2 Bl [ h
=2 = = I (@j
o @ 0 CN202 PCN207 O
— —
Part name Contents of functions
PCB1 power indication
LED1 (Red)

Normal condition: Activated / ON. Abnormal condition: Deactivated / OFF.
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10.4.3 Checking procedure for the PCB (PCB1 ref PO141)

Turn ON outdoor unit.

@®
No
<LED4 (red) is turned ON.> ¢
v < - Yes Failure of AC power circuit of
es Fuse EF1 is blown. OU PCB.
No
Yes
PCN1 is disconnected. \ > Connect PCNT.
Then return to .
No
310/340 VDC (for 310/340 VDC (for
power circuit: ~230 V) power circuit: ~230 V) Yes Voltage is normal.
is applied to P1 and is applied to P1 and LED4 is faulty.
VDC-2. *1) VDC-2. *1)
y Yes No
] No p| Failure of AC power circuit of
280 VDC system is normal. > OU PCB or fan motor. *2)
N
<LED1 (red) is turned ON.> ° 1
Yes i ;
l > VAC s applied Yes Voltage is normal.
between VCCO5 and .
5 VAC is applied between GND. *1) LED1 is faulty.
VCCO5 and GND. *1)
|No ; -
No » Failure of DC power circuit of
lYes >
> OU PCB.
5 VDC system is normal.
13 VDCis applied between\ No »| Failure of DC power circuit of
VCC13and GND. *1) / - OU PCB.

*Yes

Check is completed.
Power circuit is normal.

@ NOTE

*1) The following table shows the check points and the normal range of voltage in the case that the
voltage on the outdoor unit PCB is measured with a circuit tester. The setting of the circuit tester
shall be set within the DC voltage measurement range when the following voltages are measured.

*2) If 230V / 400V is present in DIP-IPM terminals R-S / R-S-T, DIP-IPM may be faulty. Alarm i3 =
may be shown in this case.
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Check point
) - Normal range (V)
(+) Side of tester (-) Side of tester

P1 VDC-2 Approx. 311 VDC

VCCO05 4.5VDC~5.5VDC
GND
VCC13 11.9VDC ~14.3VDC
A CAUTION

e Do not apply the test lead to unspecified check points when measuring the voltage with a circuit
tester. Otherwise, it may cause a failure of the outdoor unit PCB and the circuit tester.

e When measuring the voltage with a circuit tester, the setting of the circuit tester shall be set
within the DC voltage measurement range. If the setting is not correct, it may cause a failure of

the outdoor unit PCB and circuit tester

Position of the check points in the outdoor unit printed circuit board (PCB1 ref PO141):

—=
I
=
©

4
X

cooo|Z

3 *
°°° -H

THM:

THM11 THM10

Q)
=
Q

(]
VDC-1

]

o
z
=1

CN100

VCCO05

o
=

oo

(e}
co0o|Z|lcoo|Z|fcooo
s 2
o000

O LED2

CN6

=3 [ ET © EIED

P1
VCCO05

[0)]
=2
o

CN8

o
LED4

PCN5

PCN6

PCN100
a a a a a a @

I o

PCN7 PCN14 PCN20 PCN8 PCN9 PCN13 PCN10

©)
O

PCN406 CN5A

O CN405 CN406 CN404 I U I
e e e © 0000 o 0o0o0o0oO0 o _
®
P3 g
i
LED6
o. VC(g5*Z CNSB
& ——\pc2
THM?

E———ycc13

LED1
iiiiii////jil//////////// cf//////////

P1

SEG1

B8

PSW1 PSW2 PSW3

PCN1

e

PCN1
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10.4.4 Checking procedure for the electronic expansion valve for indoor and
outdoor units

Indoor unit electronic expansion valve Outdoor unit electronic expansion valve

Check the liquid pipe temperature during the It is abnormal if the liquid pipe

Locked, fully closed heating process. It is abnormal if the temperature  pressure does not increase during the
does not increase. pump down process.
It is abnormal under the following condition: It is abnormal if the liquid pipe
The temperature of th€ freeze protection pressure does not increase and the

Locked, slightly open thermistor becomesTower than the suction outlet temperature of the expansion

air temperature when the unit which is under valve decreases after the pump down

checking stops and the other units are under the process starts.

pump down process.

Electronic expansion valve

Freeze protection thermistor
It is abnormal under the following
conditions: after the heating process
for more than 30 minutes, the
discharge gas temperature of the
Locked, fully open compressor is not 10 °C higher than
the condensing temperature and
there are no other faults, such as an

excessive charge of refrigerant and
others.

SMGBO0151 rev.0 - 02/2024 366

TROUBLESHOOTING 6 CHECKING PROCEDURE FOR MAIN PARTS



HITACHI

Maintenance notes

11,1 GENEIAI NOTES oottt 368
11.1.1 Checking the power source and the wiring connection.................. 368
11.1.2 Burnt-out compressor due to an insufficient refrigerant charge .....368
11.1.3 Insufficient cooling performance when a long piping is applied...... 369

11.1.4 Abnormally high operation sound (in the ceiling type indoor unit).369

11.1.5 AlArm code “I oo 370
11.1.6 Not cooling well due to insufficient installation space for the outdoor
L PSPPSR PPUPPPPPPPPPPP 370
11.2 MaINTENANCE WOTK...c.itiieiiiie ettt 371
11.3 Service and MainteNANCe rECOMd .....iiiiiiieiiiiie e, 373
11.4 Service and maintenance record using the 7-segment display.................... 375
11.4.1 Information of iNdOOr UNIT .....ooeiiiiiiiiieee e 380
11.4.2 Information of cause code of alarm.......ccccceeviiiiiiiiiiiie 380
11.4.3 Information of cause code of alarm record .........cccceeviiiiiiiiiennn, 380
11.5 Service and maintenance table through the remote control switch ........... 381
11.6 Refrigerant collection method .........ccooviiiiiiiiic e, 382
11.6.1 Refrigerant collection method when replacing the parts of outdoor
L PSPPSRSO P OPPPPPPPRPRP 382
11.6.2 Refrigerant collection method when replacing indoor unit ............. 384

SMGBO0151 rev.0 - 02/2024 367

MAINTENANCE NOTES @



HITACHI

11.1 General notes

11.1.1 Checking the power source and the wiring connection

Check the following items in the case of abnormal operation:

No. Check item Procedure
1 Is the breaker or the fuse cut Check the secondary voltage of the breaker and the fuse by means of a
out? tester.
Check the wiring connection on the PCB:
e Thermistor connectors
,  Isthewiringloosened or * Connector of the unit controller cable

incorrectly connected?

e Each connector in a high-voltage circuit

Check the connectors according to the electrical wiring diagram.

11.1.2 Burnt-out compressor due to an insufficient refrigerant charge

Question and answer for the field work:

Example 1: Burnt-out compressor due to an insufficient refrigerant charge

Phenomenon

@)1

After commissioning the alarm code “LiZ” sometimes occurred and the compressors were burnt
out after operating for 2 months.

Cause

The refrigerant piping work was performed during the summer season. The additional
refrigerant was not sufficiently charged from the discharge gas side.

This insufficient refrigerant charge resulted in the overheating of the discharge gas and the oil
deterioration which was finally due to the separated operation despite the alarm code “5”.

Countermeasure

The compressor was replaced with a new compressor.
The correct refrigerant amount was charged according to the refrigerant piping length.

Remarks

Additional refrigerant charge: open the liquid stop valves slightly when you charge the additional
refrigerant from the check joint of the liquid stop valves (the discharge gas side) during the
cooling process. If the liquid stop valve is fully open it is difficult to charge the additional
refrigerant. Do not charge the refrigerant from the gas stop valve.
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11.1.3 Insufficient cooling performance when a long piping is applied

Question and answer for the field work:

Example 2: Insufficient cooling performance when a long piping is applied

Phenomenon Sufficient cooling was not available for an indoor unit that was located at the farthest position.
If the location of an outdoor unit is 20 metres lower than the location of the indoor units
resetting of the DIP switch DSW2 is required.

However no setting was performed. Therefore the largest discharge pressure was not increased.

This resulted in an insufficient cooling performance for the indoor unit.

Indoor units
Insufficient
Cause cooling
Outdoor
unit

Countermeasure  The setting of the DSW2 was changed.
Remarks Pay special attention to the size of liquid pipe. Refer to “3. Piping work and refrigerant charge”

chapter for details.

11.1.4 Abnormally high operation sound (in the ceiling type indoor unit)

Question and answer for the field work:

Example 3: Abnormally high operation sound (in-the-ceiling type indoor unit)

Phenomenon The operation sound at the “HIGH” speed was abnormally high.
The indoor units were installed without the ducts. Since there was any external static pressure
a big air volume was supplied. This resulted in a higher air speed through the heat exchanger.
Damper
Indoor unit
<«
r'e 0 €
V'e « < Air filter
Cause b/ —
71
>
>
>
Countermeasure  In order to reduce the airflow set the indoor unit at “Low static pressure” setting.
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11.1.5 Alarm code “= {”

Question and answer for the field work

]

Example 4: Alarm code “= "

)

Phenomenon  Alarm code “= {” sometimes occurred and the system stopped.

The combination of the indoor units and the outdoor unit was the following.
Power
source ON ON ON ON

Cause

[

This system was used in a tenant building. One of the tenant’s customers turned OFF the main
switch for the indoor unit while other indoor units are running. This results in a different setting of
the total indoor unit capacity in the same refrigerant cycle.

Countermeasure All the main switches for the indoor units were always ON.

11.1.6 Not cooling well due to insufficient installation space for the outdoor
unit

Question and answer for the field work

Example 5: Not cooling well due to insufficient installation space for outdoor unit

Cooling operation was well performed through the intermediate season. However the cooling

Phenomenon - . .
operation was not well available when the outdoor temperature was higher than 35 °C.

As the outdoor units were installed without a sufficient installation space the hot discharge air
from other outdoor units was circulated.

In this case though the outdoor temperature was 35 °C, the actual suction air temperature
was nearly 50 °C and protection system from excessively high suction pressure was activated,
the frequency of the compressor was decreased and the cooling capacity was also decreased
accordingly.

Cause

As the outdoor units in-line were installed back to back with a certain distance between each
outdoor unit’s back the hot discharged air from other outdoor units was circulated.

Countermeasure Ensure that sufficient space should be secured for multi-row and multiple-installation.
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11.2 Maintenance work

A CAUTION

All inspections and checks of the outdoor unit and indoor unit have to be carried out by a
licensed technician and never by the user itself.

Before any inspection and check the unit main power supply has to be switched OFF.

Wait minimum 10 minutes or more from all power supply have been turned OFF.

Take care with the crankcase heater. It could operate even when compressor is OFF.

Take care with the electrical box components. Some of them could remain hot after switch OFF
the unit.

@ NOTE

All these maintenance operations must be done with appropriate materials and following this
manual.

Outdoor unit

1 Fan and fan motor

Lubrication: All the fan motors are pre-lubricated and sealed at the factory. Therefore no
lubrication maintenance is required.

Sound and vibration: Check for abnormal sounds and vibrations.
Rotation: Check the counter clockwise rotation and the rotating speed.
Insulation: Check the electrical insulation resistance.

Activation: Check for any abnormal activation sound.

2 Heat exchanger

Clog: Inspect the heat exchanger at regular intervals and remove any accumulated dirt and
any accumulated dust from the heat exchanger. You should also remove other obstacles
such as the growing grass and the pieces of paper which might restrict the airflow.

3 Refrigerant piping connection

Leakage: Check for the refrigerant leakage at the piping connection between the outdoor
and the indoor unit.

Pressure: Check the R32 refrigerant pressure using the check joints of the outdoor unit.

4 Cabinet

Stain and lubrication: Check for any stain and any lubrication. Remove the stain and the
lubrication.

Fixing screw: Check for any loosened screw or any lost screw. Fix the loosened screws and
the lost screws.

Insulation material: Check for any peeled thermal insulator on the cabinet. Repair the
thermal insulator.
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5 Electrical equipment

e Activation: Check for an abnormal activation of the magnetic contactor, the auxiliary relay,
the PCB and others.

e Line condition: Pay attention to the working voltage, the working amperage and the
working phase balance. Check for any faulty contact that is caused by the loosened terminal
connections, the oxidized contacts, the foreign matter and other items. Check the electrical
insulation resistance.

6 Control device and protection device

e Setting: Do not readjust the setting in the field unless the setting is maintained at a point
that is different from the point listed in the installation and operation manual.

7 R32 compressor

e Sound and vibration: Check for abnormal sounds and vibrations.

e Activation: Check that the voltage drop of the power supply line is within 15 % at the start
and within 2 % during the operation.

8 Reversing valve
e Activation: Check for any abnormal activation sound.
9 Strainer
e Clog: Check that there is no temperature difference between both ends.
10 Ground wire
e Ground line: Check for the continuity to earth.
11 Oil heater (Crankcase heater of the R32 compressor)

e Activation: You should activate the oil heater at least 12 hours before the start-up by turning
ON the main switch.
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No. Check item Action Judgement
1 Is the service area sufficient? - Yes No
2 Is there a short circuit of the discharged air? — Yes No
3 Any heatinfluence? — Yes No
4 Is the earth wire connected? — Yes No
5 Refrigerant piping. — Good Not good
6  Fixing the units. — Good Not good
Are the internal and external
7 — Yes No
surfaces damaged?
8  Arethe screws and bolts tightened? Tighten if loosened. Tightened  Not tightened
9  Arethe terminal screws tightened? Tlghten a!l Fhe termmal Screws Tightened  Not tightened
with a Phillips screwdriver.
10 Are the compressor terminals tightened? Push all the terminals. Pushed Not pushed
Measure the insulation resistance
with an insulation resistance meter.
Compressor and fan.
11 Insulation resistance. Motor: Good Not good
>1MQ (2-3 HP) / 100 MQ (4-6 HP).
Others:
>1MQ (2-3 HP) /1 MQ (4-6 HP).
12 Does the drain water flow smoothly? Check the smooth flow by pouring Good Not good
some water.
13 Check for a leakage in the compressor. Check for any leakage. Good Not good
Check for a leakage in the
14 outdoor heat exchanger. Check for any leakage. Good Not good
15 Check for a leakage in the 4-way valve. Check for any leakage. Good Not good
16 Check for a leakage in the check valve. Check for any leakage. Good No good
17 Check for a leakage in the accumulator. Check for any leakage. Good Not good
18 Check for a leakage in the strainer. Check for any leakage. Good Not good
19 Check fo.r e Ieakage In the Check for any leakage. Good Not good
electronic expansion valve.
20 Check for a leakage in the piping. Check for any leakage. Good Not good
21 Check the direction of the fan. By viewing the airflow volume. Good Not good
22 Voltage among each phase. Higher than 220 VAC. Good Not good
23 Vibration and noise. C.hPTCK the fan, the compressor, the Good Not good
piping and others.
Check the activation of the COOL
24 Activation of each operation mode. switch, the HEAT switch, the STOP Good Not good

switch and the TEMP switch.
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No. Check item Action Judgement

25 High-pressure cut-out switch. Check the actual activation value. Good Not good

26 Check t.he activation 9f Check the activation during Good Not good
the drain-up mechanism. the cooling process.
Air inlet temperature of the

27 . — °C)DB °C)wB
outdoor unit DB/WB. (*C) (*C)
Air outlet temperature of the . R

28 outdoor unit DB/WB. o (*C)bB (fCwe

29 High-pressure switch. — psi (G)

30 Low-pressure switch. — psi (G)

31 Operating voltage. - \Y

32 Operating current. — A
Instructions to the customer

3 for cleaning the air filter. a Done Not yet
Instructions to the customer

34 about the cleaning method. o Done Not yet
I i h

35 nstructions to the customer o Done Not yet

about the operation.
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11.4 Service and maintenance record using the 7-segment display

€ RAS-(2-3)HVRC3

Customer’s name: Date:

Outdoor unit model (serial No. ): RAS- (serial No. ):

Operation mode

Test run start time

Data collect start time

Input/output state of outdoor Y52€C Y21 YCH Y20F
micro-computer
Inverter H-LINK Y20A1 FAN 63H2
transmission transmission Y21
N -
U U U Fan or Inverter Inverter
Y20F( Y520 - compressor . H-LINK | e-LINE
2 . transmission
YCH preheating
Y20A1
(SVA)
<o < >0
63H2
Inverter compressor  e-LINE
preheating transmission

o
=8

Total capacity of operating indoor unit

Control software No.

e

Inverter software No.

Inverter order frequency
to compressor

Outdoor unit information

Outdoor fan step =

Outdoor expansion valve opening i

High pressure (discharge pressure) (note 1) Fid.

Low pressure (suction pressure) (note 2)

Discharge temperature ’

Evaporating temperature/ rE

Ambient air temperature =

Outdoor condensing temperature (note 3) A

Inverter fin temperature (note 4) mF

Inverter primary current A

Inverter secondary current A
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Indoor unit

a3

(]

=

Indoor unit model

Serial number

Indoor unit address

Abnormal history display (note 6)

n
(O]
3
o
£
c Ialxi
o
= . . -
g Indoor expansion and opening ER
—
o N . -
= Indoor liquid pipe temperature LH
e _
= Indoor gas pipe temperature )
—
o . . -
S Indoor intake air temperature » A
£
Indoor air temperature o
Indoor stoppage cause code oA
c X Accumulated compressor operating o
w - . PR
O = o |time
- @© E
Q - = X
g @ Accumulated compressor operating Ve
. 120
O o time (can be cleared to zero)
§ Outdoor unit alarm code AL
c
8o _
2 % |lnverter stop cause code )
©
é g F 1 d [l g
5 0o an motor 1 stop cause code Fi
£ £
< Fan motor 2 stop cause code Fr.
Abnormal history No. il ol T n 3 ™ 5
Accumulated compressor operating Vi
. . PRy
time when an abnormality occurs
)
Alarm code or k.
Indoor stoppage cause code o
» T
Inverter stop cause code or
Fan motor 1 stop cause code or F
Fan motor 2 stop cause code Er
Abnormal history No. R R 1 o S

Accumulated compressor operating
time when an abnormality occurs

Alarm code or

Indoor stoppage cause code

Inverter stop cause code or
Fan motor 1 stop cause code or
Fan motor 2 stop cause code
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Refrigeration system address oA

s Outdoor unit capacity R
5

© . . .

€ Total connection capacity of the indoor -
= . _r-
K] unit*

£

5 Quantity of indoor units connected HHA
5

(8]

()

c

c

(@]

o

Transmission utilization L

@ NOTE

For models without a high pressure sensor, estimated value (F.'.) is displayed.
For models without a low pressure sensor, estimated value (7x5x) is displayed.
Only models without high pressure sensor are displayed.
Control information is displayed for 80 inches and below.

u b W N -

Indoor unit information displays the number of connected units (the second digit of the item
display is M, &, iz, =, in the order of indoor units).

6 Up to 9 abnormality history items are displayed, with the latest being No. 1 (items are
automatically switched and displayed every 1 second).
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@ RAS-(4-6)H(V)(R/N)(C/P)2E

Customer’s name: Date:
Outdoor unit model RAS- RAS-
(Serial number: ) | (Serial number: ) | (Serial number: )

1. Operation mode

2. Test run start time

3. Data collect start time

4. Read out data from 7-segment in outdoor unit

5. Protection control code

Input/output state of outdoor

icro- t
micro covmp“ er Y20A| Y21 |Y52C| | YCH |Y20A| Y21 |Y52C| _ | YCH
‘ ‘(‘ (SVA) | (RVR) |(CMC) (CH) | (SVA)|(RVR) [(CMC) (CH)

Y20F
(SVF)

(HD) !
[y
i

HOA

m

SVA)

Total capacity of operating
indoor unit

Control software No. S

Inverter software No. ) -

Inverter order frequency e
to compressor

Outdoor fan step Fom

Outdoor fan speed F5

Checking mode

Outdoor expansion valve opening Em

MAINTENANCE NOTES @ SERVICE AND MAINTENANCE RECORD USING THE 7-SEGMENT DISPLAY

High pressure (discharge pressure) F

Low pressure (suction pressure) /

Discharge temperature !

Evaporating temperature mE

Ambient air temperature =

Outdoor condensing temperature L

Inverter fin temperature mF

pux(

Inverter primary current

Inverter secondary current
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Customer’s name: Date:

Outdoor unit model RAS- RAS-

(Serial number: ) | (Serial number: ) | (Serial number: )
Indoor unit address -

Indoor expansion valve opening = -

Liquid pipe temperature ,
of indoor unit

Gas pipe temperature
of indoor unit

Indoor unit inlet air temperature ) -

Indoor unit outlet
air temperature

Checking for indoor unit

o

Cause code of indoor
unit stoppage

Accumulated operation
time of the unit

ref
PR

Checking mode

Accumulated operation time of
compressor (after reset)

Outdoor unit alarm code AL

Cause code of inverter stoppage )

Capacity of indoor unit (capacity DIP) oL

Total connection capacity
of the indoor unit*

Quantity of indoor units connected FH

Refrigeration system address oA

MAINTENANCE NOTES @ SERVICE AND MAINTENANCE RECORD USING THE 7-SEGMENT DISPLAY

@ NOTE
o

OU: Outdoor Unit.

20A: Solenoid valve (SVA).

20F: Solenoid valve (SFV).

21: Reversing valve (RVR).

CH: Oil heater.

*: Multiply 1/8 by the code on the 7-segment.

e |U: Indoor unit.

e FAN: Constant speed fan.
e 52C:CMC.

e PSH: High pressure switch.
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Indoor unit model

RAS-
(Serial number:

—

RAS-
(Serial number: )

1. Test run start time

2. Data collect start time

Indoor unit capacity

Indoor expansion valve opening

Liquid pipe temperature
of indoor unit

Gas pipe temperature of indoor unit

Indoor unit inlet air temperature

Indoor unit outlet air temperature

Cause code of indoor unit stoppage

o

11.4.2 Information of cause code of alarm

1. Test run start time

2. Data collect start time

Alarm cause code

X
i

Degeneracy control for pressure
ratio decrease protection

Degeneracy control for high
pressure increase protection

m
Y

Degeneracy control for inverter fin
temperature increase protection

Degeneracy control for discharge gas
temperature increase protection

[}
by

Degeneracy control for TdSH
decrease protection

I}
[y

Degeneracy control for
overcurrent protection

11.4.3 Information of cause code of alarm record

No. 1

No. 2

No. 3 No. 4

1. Test run start time

2. Data collect start time

3. Alarm code/ cause code of stoppage

4. Abnormal data indication
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11.5 Service and maintenance table through the remote control switch
Data sheet for checking by remote control switch

Time

IU model

IU serial number

IU number / alarm code

Check mode 1 Check mode2 1-2 1-2 1-2 1-2 1-2

B TEMPERATURE INDICATION

MAINTENANCE NOTES @ SERVICE AND MAINTENANCE TABLE THROUGH THE REMOTE CONTROL SWITCH

Set temperature bl --
Inlet air temperature b2 ql
Discharge air temperature b3 q2
Liquid pipe temperature b4 q3
Remote thermistor temperature b5 --
Outdoor air temperature b6 q4
Gas pipe temperature b7 a5
Evaporating temperature at heating b8 g6
Condensing temperature at cooling b9 q7
Compressor top temperature bA q8
Thermo temperature of remote control switch bb --
Not prepared bC --
C MICRO-COMPUTER STATE INDICATION

IU micro-computer Cc1 --
OU micro-computer C2 -
D STOPPING CAUSE STATE INDICATION

Stopping cause state indication di --
E ALARM OCCURRENCE

Times of abnormality E1l --
Times of power failure E2 --
Times of abnormal transmitting E3 --
Times of inverter tripping E4 --
F AUTOMATIC LOUVER STATE

Louver sensor state F1 -
H PRESSURE AND FREQUENCY STATE INDICATION

Discharge pressure H1 q9
Suction pressure H2 qA
Control information H3 gb
Operating frequency H4 qC
J1U CAPACITY INDICATION

IU capacity (x1/8 HP) 1 -
OU code 12 --
Refrigerant cycle number (1) J3 --
Refrigerant cycle number (2) J4 --
L OPENING OF EXPANSION VALVE

IU expansion valve L1 qd
OU expansion valve 1 L2 qE
OU expansion valve 2 L3 --
OU expansion valve B L4 --
P RUNNING CURRENT INDICATION (REFERENCE)

Compressor current P1 qF
Q MOTION SENSOR INDICATION

Motion sensor reaction rate (0 % ~ 100 %) ql -
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11.6.1 Refrigerant collection method when replacing the parts of outdoor

MAINTENANCE NOTES @ REFRIGERANT COLLECTION METHOD

unit
Process Procedure Remarks
No.
1 Turn OFF the main switch of the outdoor unit. -
. Make sure that the terminal part of the
Remove the covers, the thermistor, the crankcase heater, .
2 .. . detached power supply wires is not exposed by
the power wirings, and other items. o . .
the winding insulation tape and other items.
Attach the manifold to the check joint of the high
3 pressure side and the low pressure side of the outdoor -
unit.
4 Turn ON the main switch of the outdoor unit. -
In case that compressor operates
Perform pre-refrigerant collection during cooling test run.
e Start the test run:
v/ Turn ON the DIP switch of outdoor unit:
@ 2-3HP1ph=PCB2-DSW301 pinl - ON
® 4-6 HP 1 ph =PCB2 - DSW1 pinl - ON
® 4-6 HP 3 ph=PCB1 - DSW1 pinl - ON
e The test run should be performed for approx. 10 min
(until Ps>0.3 MPa, Td>75 °C). After closing the gas stop valve, the decrease
e Check the suction pressure “Ps” on of Ps value is fast. To guarantee the reliability
7-segments display of outdoor unit. of the compressor., make sure that the
« Close the gas valve inmediately. decrease does not reach Ps<0.1 MPa when
When Ps is <0.2 MPa perform the forced performing the forced stoppage.
stoppage by turning ON the DIP switch: The operation may be finished when any of
5 ® 2-3HP 1 ph = PCB2 - DSW301 pin4 - ON the conditions 1) to 3) occurs:
® 4-6 HP 1 ph=PCB2-DSW1 pin4 > ON 1 10 minutes have passed and STP is
® 4-6 HP 3 ph = PCB1 - DSW1 pin4 > ON displayed in 7-segments.
e Cancel cooling operation: “B” is displayed in 7-segments.
. When Ps<0.1 MPa is continued for
© 2-3HP1ph=PCB2- DSW301. pinl > OFF 1 minute in 10 minutes STP is displayed in
® 4-6 HP 1ph =PCB2 - DSW1 pinl - OFF 7-segments and the operation finishes.
® 4-6 HP 3 ph =PCB1 - DSW1 pinl - OFF
e Cancel the forced stoppage:
@ 2-3HP1ph=PCB2-DSW301 pin4 - OFF
® 4-6 HP 1 ph =PCB2 - DSW1 pin4 - OFF
@ 4-6 HP 3 ph =PCB1 - DSW1 pin4 - OFF
In case that compressor does not operate
e Close all the gas stop valves
(at low and high pressure sides).
- T id th ill f all the refri t
6 Close the liquid stop valve completely. 0 avoid the spillage of all the refrigeran

if the check valve is broken.
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Process

Procedure Remarks
No.
When you stop the compressor for replacing:
) ¢ You can check the leakage of the check
Chec.k for a leakage of the check valve on the discharge valve by means of the Ps variation
gas side: because the SVA opens so that the
e Enforced stoppage of the compressor = ON so that discharge gas side of the inverter
the compressor will not run although the running compressor can connect to the low
command is sent from the remote control switch. pressure side.
e Make sure that the Ps increase is within 0.03 MPa e 0.03 MPa/2 minutes is within the
in 2 minutes after the Ps increase at the stoppage permissible limits for the check valve on
7 (during approximately 5 minutes). the discharge gas side.
Also make sure that Pd > Ps. e The leakage of the check valve may
cause an incorrect brazing due to the gas
Ps L .03 MPa pressure at the brazing of the discharge
or smaller piping.
2 minutes e If the compressor-replacing mode is
- performed again set the DSW4-4 to OFF
Time and keep the DSW4-4 at the OFF side
during 10 minutes. Then start according to
the procedure No. 6.
Collect the refrigerant by means of the refrigerant
collector. A "  the ref "
. . e The discharge of the refrigerant in the
Perform either A or B depending on the process 7. . . .
P g' o P atmosphere is strictly forbidden. Make
A. The leak rate at the process 7 is within the sure that the refrigerant is collected by a
8 specification = Collect the refrigerant only at the low- refrigerant collector.
ressure side. .
P e Measure the quantity of the collected
B. The leak rate at the process 9 is greater than the refrigerant and record it.
specification = Collect all the refrigerant of the outdoor
unit side by means of the machine.
After collecting the refrigerant, remove the charge hose . .
. . Make sure that there is no pressure increase
at the collector side of the low pressure side, so that . .
9 . . . of the low pressure sides after collecting the
the low pressure side of the refrigerant cycle will be the .
refrigerant.
atmosphere pressure.
Make sure that the refrigerant cycle is the
atmosphere pressure. Otherwise, problems
10 Cancel the forced open valve mode. such as the blowing of gas and the suction of
the cutting material may occur when you are
removing the compressors.
11 Turn OFF the main switch of the outdoor unit. -
e Make sure that you follow the
Perform the replacement of the compressor and the instructions.
12 change of the refrigerant oil according to the section e Removing electrical box may be required.
“replacing the compressor”. e Measure the quantity of the refrigerant oil
and record it.
If you collect the refrigerant only on the low
13 Perform the vacuum from the check pressure side (A in 8). You cannot perform

joint of the low pressure side.

the vacuum of the refrigerant from the check
joint of the high pressure side.
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Process Procedure Remarks
No.
14 Open the liquid stop valve and the gas stop valve i
completely when you finish the vacuum.
Make sure that the power is turned OFF and attach the
15 following items: the power supply wire, the thermistor, i
the crankcase heater, the 63H wiring, the panel and the
nut.
e When the refrigerant oil is collected from
Charge new refrigerant oil as the same the accumulator or compressor, calculation
quantity as the collected refrigerant oil. for recharge amount is required.
16 Perform the vacuuming from the check e Use aclean charge hose.
joint at a low and high pressure sides. e Use a container with a small opening so
Connect the charge hose to the charge port of that the refrigerant oil does not absorb the
return oil circuit and charge the refrigerant oil. moisture in the atmosphere and work in a
short time (approx. within 20 minutes).
Disconnect the charge hose from the charger port of
17 return oil circuit. Perform the vacuuming from the -
check joint at low and high pressure sides.
Recharge the collected refrigerant (process No. 8) from
the check joint at high pressure side. If the replacement of the compressor takes
For the remaining quantity: more than 2 hours an additional charge of the
18 Fully open the liquid and gas stop valve and set DSW4#1  refrigerant is necessary.
to ON side of OU PCB1. Additional charge = (replacing time — 2 hours)
Then recharge it from the liquid stop valve check joint x 0.5 kg.
during cooling operation.
Set the DSW back to the original setting.
19 Make sure that all the wirings to the -
compressor are connected correctly.
20 Check the liquid and gas stop valves are fully opened. -

11.6.2 Refrigerant collection method when replacing indoor unit

P
rocess Procedure Remarks
No.
1 Turn OFF the main switch of OU and IU. -
Close all the gas stop valves
2 (at low and high pressure side) of OU and -
the liquid and gas stop valve completely.
Collect the refrigerant by a refrigerant collector. ~ ® The discharge of the refrigerant in the
Activate forced open valve mode. Collect the atmosphere is strictly forbidden. Make sure
3 refrigerant from the gas stop valves (at low and that the refrigerant is collected by a refrigerant

high pressure sides) of OU and the check joint of
the liquid stop valve. Collect all the refrigerant
in the IU side by refrigerant collector.

collector.

Measure the quantity of the collected refrigerant
and record it.
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Process

No Procedure Remarks
Make sure that there is no pressure increase after
) ) collecting the refrigerant and then remove the
After collecting the refrigerant, remove
i charge hose.
the charge hose at the collector side, so that . .

4 the inside of the refrigerant cycle will be the Make sure that the refngerant.cycle is the
atmosphere pressure. Cancel the forced open atmosphere pressure. Otherwise, problems such
valve mode as the blowing of gas and the suction of the

cutting material may occur when removing the
refrigerant cycle parts.

5 Perform replacing IU.

Perform the vacuuming from the gas stop valves

6 (at low and high pressure sides) of OU and the
check joint of the liquid stop valve.

7 Recharge the collected refrigerant
(process No. 3) from the liquid stop valve.

3 Check the liquid and gas stop

valves are fully opened.
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Hitachi certifies that our products have met EU consumer safety, health and environmental
requirements.
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