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1.1 General information

1.1.1 General notes

No part of this publication may be reproduced, copied, filed or transmitted in any shape or form without the permission of
HITACHI Air Conditioning Products Europe, S.A.

Within the policy of continuous improvement of its products, HITACHI Air Conditioning Products Europe, S.A. 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.

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 authorisation from the manufacturer.

HITACHI pursues a policy of continuing improvement in design and performance of Products. The right is therefore reser-
ved 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.
1.1.2 Introduction

Hitachi UTOPIA 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 8 indoor units, are connected to the same IVX
Premium outdoor unit (depending on model).

New UTOPIA series consists in two different outdoor unit series: IVX Premium and IVX Standard, which compliant with
the Seasonal Efficiency driven by the EU’s Energy Product Directive (Eco Design Directive (EuP Lot 10)) and Seasonal
Efficiency design concept in order to meet the European Directive on seasonal efficiency (Lot 6/21 coming in 2015) (depen-
ding on the model). The Seasonal Energy Efficiency Ratio (SEER) in cooling and the Seasonal Coefficient of Performance
(SCOP) in heating, show an approach values to the real energy consumption.

UTOPIA series incorporate the Hitachi inverter technology, which makes possible to adapt automatically and without the
user operation the capacity of the unit, so the power input, to the real demand of the installation, increasing the system
efficiency to unattainable levels with other technologies. All UTOPIA units are equipped with a heat pump, resulting in an
air conditioning system valid for the whole year, in which the installation of additional and specific systems a not necessary.

IVX Premium

Nominal capacity from 5 kW to 30 kW (cooling mode). Connectable indoor units up to 8 units (depending on model) and
total combination power from 50% up to 120%, outdoor units from 3 to 12HP, or 90% up to 110% for 2 and 2.5 HP outdoor
units.

IVX Standard
Nominal capacity from 7.1 kW to 30 kW (cooling mode). Connectable indoor units up to 4 units (3 units for 3HP model) and
total combination power from 90% up to 115%, outdoor units from 4 to 12HP, or 90% up to 110% for 3HP outdoor units.

Indoor Units

One of the main merits of Hitachi units range is the combinability and flexibility of its indoor units SYSTEM FREE. This outs-
tanding 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.

1.1.3 Environment-friendly units
This range of HITACHI outdoor units uses environmentally-friendly R410A gas

refrigerant, and the RoHS and Green Dot regulations are applied throughout
the manufacturing and installation process to reflect HITACHI's awareness of
environmental respect and commitment.

R410A is totally environmentally-friendly since it does not contain any
substances that damage the ozone layer:

ODP (ozone depleting product) =0.

HITACHI's UTOPIA series are very efficient and allow significant energy
savings compared with conventional systems.

This energy efficiency means less production of CO2, which causes the
greenhouse effect.
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1.2 Safety

1.2.1 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.

To indicate these situations, 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.

4& DANGER

e The text following this symbol contains information and instructions relating directly to your safety and physi-
cal wellbeing.

* 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

* The text following this symbol contains information and instructions relating directly to your safety and phy-
sical wellbeing.

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

* 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

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

e Instructions regarding inspections to be made on unit parts or systems may also be included.
1.2.2 Norms and Regulations

Following Regulation EC N° 842/2006 on Certain Fluorinated Greenhouse gases, the total amount of refrigerant charged
in the unit is indicated on the specification label.

Do not vent R410A/R407C into the atmosphere. R410A & R407C are fluorinated greenhouse gases covered by the Kyoto
protocol global warming potential (GWP) R410A/R407C: = 1975/1652.5.
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1.3.1 Classification of outdoor unit models

@ IVX series

Unit type (Outdoor unit): RAS

Position-separating hyphen (fixed)

Capacity (HP): 2, 2.5, 3,4, 5, 6, 8, 10, 12

H = Heat pump

V = Single phase unit (1~ 230V 50Hz)
- = Three phase unit (3N~ 400V 50Hz)
N = R410A refrigerant

P: Premium series
C: Standard series

E = Made in Europe

- = Made in Japan

XXX - | xx H (X) N X (X)

1.3.2 Classification of indoor unit models
Unit type (indoor unit): RCI, RCIM, RCD, RPC, RPI, RPIM, RPK, RPF, RPFI
Position-separating hyphen (fixed)
Capacity (HP): 0.8, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 5.0, 6.0, 8.0, 10.0
FS = SYSTEM FREE
N = R410A refrigerant
H = Hotel (RPK-(0.8/1.5) only)
2/3/4 = series
E = Made in Europe
M = Made in Malaysia
— = Made in Japan

i = Version up

DU = Drain Up (RPIM only)

XXX | =] XX | FS N (H) X) | X) [ i](-Du)
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1.3.3 Product guide: Outdoor units

€ IVX Premium

1~ 230V 50Hz 3N~ 400V 50Hz

N Emn
-
i
== -
; ]
- o y =
=4
Unit Code Unit Code Unit Code Unit Code Unit Code
RAS-2HVNP 60288519
RAS-2.5HVNP 60288520
RAS-3HVNPE 7E304005
RAS-4HVNPE 7E304007 RAS-4HNPE 7E304107
RAS-5HVNPE 7E304008 RAS-5HNPE 7E304108
RAS-6HVNPE 7E304009 RAS-6HNPE 7E304109
RAS-8HNPE 7E310110
RAS-10HNPE 7E310111
RAS-12HNP 60278974
4 1VX Standard
1~ 230V 50Hz 3N~ 400V 50Hz

X N ==
-
i i
I ! |
- g a =
=4
= I
Unit Code Unit Code Unit Code Unit Code Unit Code
RAS-3HVNC 60288523
RAS-4HVNCE 7E305027 RAS-4HNCE 7E305127
RAS-5HVNCE 7E305028 RAS-5HNCE 7E305128
RAS-6HVNCE 7E305029 RAS-6HNCE 7E305129
RAS-8HNCE 7E311110
RAS-10HNCE 7E311111

RAS-12HNC 60288572
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1.3.4 Outdoor unit accessory code list

Name

DBS-26

AG-264

AG-335A
WSP-264

WSP-335A

ASG-NP80F
ASG-NP80FS2
ASG-NP335F
ASG-NP335FS2
ASG-NP56B
ASG-NP63BS2
ASG-NP80B
ASG-NP160BS2
ASG-NP280B
ASG-NP280BS2
ASG-NP335B
ASG-NP335BS2
ASG-NP56L
ASG-NP63LS2
ASG-NP80OL
ASG-NP160LS2
ASG-NP280L
ASG-NP280LS2
ASG-NP335L
ASG-NP335LS2

@ NOTE

Description

Drain discharge connection

Air flow guide

Air flow guide

Wind guard

Wind guard

Snow protection hood; air outlet (Zinc plate)
Snow protection hood; air outlet (Stainless plate)
Snow protection hood; air outlet (Zinc plate)

Snow protection hood; air outlet (Stainless plate)
Snow protection hood; air inlet of rear side (Zinc plate)
Snow protection hood; air inlet of rear side (Stainless plate)
Snow protection hood; air inlet of rear side (Zinc plate)
Snow protection hood; air inlet of rear side (Stainless plate)
Snow protection hood; air inlet of rear side (Zinc plate)
Snow protection hood; air inlet of rear side (Stainless plate)
Snow protection hood; air inlet of rear side (Zinc plate)
Snow protection hood; air inlet of rear side (Stainless plate)
Snow protection hood; air inlet of left side (Zinc plate)
Snow protection hood; air inlet of left side (Stainless plate)
Snow protection hood; air inlet of left side (Zinc plate)
Snow protection hood; air inlet of left side (Stainless plate)
Snow protection hood; air inlet of left side (Zinc plate)
Snow protection hood; air inlet of left side (Stainless plate)
Snow protection hood; air inlet of left side (Zinc plate)

Snow protection hood; air inlet of left side (Stainless plate)

HITACHI
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Code Figure

60299192 . *
=

=
S|
—
=

60291431 =
=
=
=]

60291728

60291432

60291433

60291434

60291435

HITACHI has a range of accessories and remote control systems that can be used with the UTOPIA outdoor units.
Please, refer to the Controls Technical Catalogue.
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1.3.5 Product guide: Indoor units & complementary systems

€ RCI and RCIM indoor units

FSN(2/3)(E)(i) indoor units
&

RCI

4-way cassette

Unit Code Unit Code
RCI-1.0FSN3Ei 7E403014 RCI-1.0FSN3 60278119
RCI-1.5FSN3Ei 7E403015 RCI-1.5FSN3 60278120
RCI-2.0FSN3Ei 7E403016 RCI-2.0FSN3 60278121
RCI-2.5FSN3Ei 7E403017 RCI-2.5FSN3 60278122
RCI-3.0FSN3Ei 7E403018 RCI-3.0FSN3 60278123
RCI-4.0FSN3Ei 7E403020 RCI-4.0FSN3 60278124
RCI-5.0FSN3Ei 7E403021 RCI-5.0FSN3 60278125
RCI-6.0FSN3Ei 7E403022 RCI-6.0FSN3 60278126

Panels (Optional)

| |
I . || I . I|
 E—— Mg m—rd]
_—— ——
P-N23NA 70531000 P-AP160NA1 60297215
P-AP160NAE 60297217

(With motion sensor)

@ NOTE

HITACHI

Inspire the Next

RCIM

v

s a

P I N
4-way cassette (compact)
Unit Code

RCIM-0.8FSN2 60278010
RCIM-1.0FSN2 60278011
RCIM-1.5FSN2 60278013
RCIM-2.0FSN2 (*) 60278014

P-N23WAM 60197160

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

¢ (*): Single combinations with IVX Premium/Standard series not allowed
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1. General information

€ RCD and RPC indoor units

FSN2(E) indoor units

RCD

A

2-way cassette

Unit Code

RCD-1.0FSN2 60278029

RCD-1.5FSN2 60278030

RCD-2.0FSN2 60278031

RCD-2.5FSN2 60278032

RCD-3.0FSN2 60278033
RCD-4.0FSN2
RCD-5.0FSN2

Panels (Optional)

@ P-N23DNA 60297211 P-N46DNA
NOTE

&

60278034
60278035

60297212

HITACHI

Inspire the Next

RPC
Ceiling type
Unit Code
RPC-2.0FSN2E 7E440003
RPC-2.5FSN2E 7E440004
RPC-3.0FSN2E 7E440005
RPC-4.0FSN2E 7E440007
RPC-5.0FSN2E 7E440008
RPC-6.0FSN2E 7E440009

e The RCD models must be used in combination with the panels indicated above.
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1. General information H ITACHI
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€ RPC, RPI and RPIM indoor units

FSN(3/4)E indoor units
3

RPI RPIM

Indoor ducted unit

Unit Code Unit Code Unit Code
RPIM-0.8FSN4E 7E430013
RPI-0.8FSN4E 7E424013
RPIM-0.8FSN4E-DU 7E431013
RPIM-1.0FSN4E 7E430014
RPI-1.0FSN4E 7TE424014
RPIM-1.0FSN4E-DU 7E431014
RPIM-1.5FSN4E 7E430015
RPI-1.5FSN4E 7E424015
RPIM-1.5FSN4E-DU 7E431015
RPI-2.0FSN4E 7E424016
RPI-2.5FSN4E TE424017
RPI-3.0FSN4E 7E424018
RPI-4.0FSN4E 7TE424020
RPI-5.0FSN4E TE424021
RPI-6.0FSN4E 7E424022
RPI-8.0FSN3E 7E424010
RPI-10.0FSN3E 7E424011
9
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1. General information

HITACHI

Inspire the Next

€ RPK, RPF and RPFI indoor units

FSN(H)(2/3)(E/M) indoor units

RPK RPF RPFI

Wall type Floor type Floor concealed type
Unit Code Unit Code Unit Code
RPK-0.8FSN3M 60278146
RPK-0.8FSNH3M 60278154
RPK-1.0FSN3M 60278147
RPF-1.0FSN2E 7E450001 RPFI-1.0FSN2E 7E460001
RPK-1.0FSNH3M 60278155
RPK-1.5FSN3M 60278148
RPF-1.5FSN2E 7E450002 RPFI-1.5FSN2E 7E460002
RPK-1.5FSNH3M 60278156
RPK-2.0FSN3M 60278149 RPF-2.0FSN2E (*) 7E450003 RPFI-2.0FSN2E 7E460003
RPK-2.5FSN3M 60278150 RPF-2.5FSN2E (*) 7E450004 RPFI-2.5FSN2E 7E460004
RPK-3.0FSN3M 60278151
RPK-4.0FSN3M 60278152
EV-1.5N1® 60291791

@ NOTE

* (*): Single combinations with IVX Premium/Standard series not allowed
e (1) For RPK-(0.8-1.5)FSNH3M models only.

1.3.6 Product guide: complementary systems

€ KPI energy / heat recovery unit

Complementary systems
KPI

Energy recovery

Heat recovery

Active (Energy Recovery+DX section)

Unit Code Unit Code Unit Code
KPI-252E3E 70602000
KPI-502E3E 70602001 KPI-502H3E 70602101 KPI-502X3E 70602201
KPI-802E3E 70602002 KPI-802H3E 70602102 KPI-802X3E 70602202
KPI-1002E3E 70602003 KPI-1002H3E 70602103 KPI-1002X3E 70602203
KPI-1502E3E 70602004 KPI-1502H3E 70602104
KPI-2002E3E 70602005 KPI-2002H3E 70602105

10
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€ DX-Interface

Control box Expansion valve box
[ac]
[}
| |
i
it
DX-Interface
Model Code
EXV-2.0E1 7E610900
EXV-2.5E1 7E610901
EXV-3.0E1 7E610902
EXV-4.0E1 7E610903
EXV-5.0E1 7E610904
EXV-6.0E1 7E610905
EXV-8.0E1 7E610906
EXV-10.0E1 7E610907

1
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2. Unit Installation HITACHI

Inspire the Next

2.1 Safety summary

ADANGER

Install the outdoor unit with sufficient clearance around it for operation and maintenance as shown in the next
pages.

Install the outdoor unit where good ventilation is available.

Do not install the outdoor unit where exists a high level of oil mist, salty air or sulphurous atmosphere.

Install the outdoor unit as far as practical (being at least 3 meters) from electromagnetic wave radiator such
as medical equipment.

Keep clearance between units of more than 50 mm and avoid obstacles that could hamper air intake when
installing more than one unit together.

Install the outdoor unit in the shade or not exposed to direct sunshine or direct radiation from high tempera-
ture heat source.

Do not install the outdoor unit in a place where a seasonal wind directly blows into the outdoor fan.

For cleaning use non-inflammable and nontoxic cleaning liquid. Use of inflammable agent may cause explo-
sion or fire.

Work with sufficient ventilation. Working in an enclosed space could cause oxygen deficiency. Toxic gas may
be produced when cleaning agent is heated to high temperature by e.g. being exposed to fire.

Cleaning liquid shall be collected after cleaning.
Pay attention to do not clamp cables when attaching the service cover to avoid electric shock or fire.

ACAUTION

Check the foundation to be flat leveled and strongly enough.

Install the unit in a restricted area not accessible by the general public.

Aluminium fins have very sharp edges. Pay attention to the fins in order to avoid injury.
Do not install the indoor units in a flammable environment to avoid a fire or an explosion.

Check to ensure that the ceiling slab is strong enough. If not strong enough the indoor unit may fall down on
you.

Do not install the indoor units outdoor unit remote control switch and cable within approximately 3 meters
from strong electromagnetic wave radiators such as medical equipment.

Do not install the indoor units in a machinery shop or kitchen where vapour from oil or mist flows to the in-
door units. The oil will deposit on the heat exchanger thereby reducing the indoor unit performance and may
deform. In the worst case the oil damages the plastic parts of the indoor unit.

To avoid any corrosive action to the heat exchangers do not install the indoor units in an acid or alkaline en-
vironment.

When lifting or moving the indoor unit use appropriate slings to avoid damage and be careful not to damage
the insulation material on units surface.

This appliance must be used only by adult and capable people having received the technical information or
instructions to handle properly and safely this appliance.

Turn OFF all power switches before maintenance is performed.
Do not start the cleaning procedures before 5 minutes of the stop of the unit.

ADANGER

Avoid obstacles which may hamper the air intake or the air discharge flow.
Children must be supervised to ensure that they do not play with the electrical appliances.
Before obtaining access to terminals all supply circuits must be disconnected.

14
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2. Unit Installation H ITACHI
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2.2 Transportation of outdoor unit

ADANGER

Do not put any foreign material into the outdoor unit and check to ensure that none exists in the outdoor unit
before the installation and test run. Otherwise a fire or failure will occur.

ACAUTION

Transport the products as close to the installation location as practical before unpacking.

Hanging Method

When hanging the unit ensure the balance of the unit check safety and lift it up smoothly. Do not remove any packing ma-
terials and hang the unit under packing condition with two ropes as shown below.

RAS-(2-3)HVNP(E) RAS-(4-6)H(V)NPE
RAS-3HVNC RAS-(8-10)HN(P/C)E
RAS-(4-6)H(V)NCE RAS-12HN(P/C)

1. Wire rope.

A. Over 60°.

B.0.7to 1.0 m.

C. Do not remove the plastic band or the corrugate paper frame.

D. Pass the wire ropes through each lifting hole in the wooden base as shown.

ACAUTION

« Lift the outdoor unit in its factory packaging with 2 wire ropes.
* For safety reasons ensure that the outdoor unit is lifted smoothly and does not lean.

* Do not attach lifting equipment to the plastic band or the corrugated paper frame because of the ropes will slip
or break the materials.

» Ensure that the exterior of the unit is adequately protected with cloth or paper.

Gross weight

Premium series Standard series
Model Weight (kg) Model Weight (kg)
RAS-(2-2.5)HVNP 46 RAS-3HVNC 49
RAS-3HVNPE 77 RAS-4H(V)NCE 78
RAS-(4-6)H(V)NPE 116 RAS-(5-6)H(V)NCE 90
RAS-8HNPE 149 RAS-8HNCE 149
RAS-10HNPE 151 RAS-10HNCE 151
RAS-12HNP 174 RAS-12HNC 174
15
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2. Unit Installation HITACHI
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2.3 Center of gravity

Hanging Method

When hanging the unit ensure the balance of the unit check safety and lift it up smoothly. Do not remove any packing
materials and hang the unit under packing condition with two ropes as shown below. At leat two persons are needed to
move the unit.

a. 515 mm

RAS-(2-2.5)HVNP
RAS-3HVNC

b. 180 mm

h. 275 mm

a. 600 mm

B
|

RAS-3HVNPE b. 195 mm I -

h. 370 mm
For 4 HP:

a. 590 mm .

b. 180 mm

h. 360 mm
RAS-(4-6)H(V)NCE . L
For 5-6 HP: 1= =

ll

a. 600 mm

. 195 mm

> o

. 370 mm

613 mm o —

. 190 mm

RAS-(4-6)H(V)NPE

> o o

. 590 mm

a. 610 mm

RAS-8HNPE . 195 mm

. 570 mm N

a. 615 mm

RAS-8HNCE

o

. 190 mm : L

>

. 560 mm

a. 610 mm .
RAS-10HNPE ] 4]

. 195 mm
RAS-10HNCE

|

o

>

. 565 mm

(OO

3

a. 660 mm
RAS-12HNP

RAS-12HNC

b. 200 mm

h. 680 mm

-

1  Center of gravity

16
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2. Unit Installation H ITACHI
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2.4 Factory-supplied accessories for RAS-12HN(P/C)

Make sure that the following accessories are packed with the unit.

@NOTE

If any of these accessories are not packed with the unit please contact your dealer.

Accessory Quantity

Pipe with Flare Nut for Refrigerant Piping 1

17
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2. Unit Installation HITACHI
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2.5 Installation space (Initial ckeck)

@NOTE

The following images are for illustration purposes only.

2.5.1 Basic sizes

4 RAS-2HVNP - RAS-2.5HVNP - RAS-3HVNC

Z %
o 3B Y
N > -
= ZEO 2
=] 100 =
& /\|$§ 4 /\|$§
€ All models (except RAS-2HVNP - RAS-2.5HVNP - RAS-3HVNC)
(@)
N g
LLLLLLLN L e
v z 33 >
L] R e
S 2
=— A =
s m g o
NSO NP

Units in mm.
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2. Unit Installation HITACHI
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2.5.2 RAS-(2-2.5)HVNP / RAS-3HVNC

a) In case of front side and either of the sides are open (single unit) b) In case that surrounding wall exist (single unit)

luuuuuuul
luuuuuue
lnnuRuue
luuuuuue
\luuuuuue

gy
—

/©)
i,
T\

0<L=<1/2H—A2500
12H<L<H-— A21000

e) In case of front side and either of the sides are open (serial

d) In case that upper side obstacles exist (serial units) units)

e 2
&/
(@7/
W I,
)
4/

"

A

=/

/

v/

X > 200

0<L<1/2H-—A2500
12H<L<H—A21000 L

2200 0<L<1/2H——Az2200

0<L=<1/2——A2500 1/2H<L<H-—=—A2350

12H<L<H— A21000

g) Horizontal (multiple units) h) Vertical (multiple units)

0<L<12H—A2=100
12H<L<H— A2200

21000
- Do not stack more than two units in height.

- Close gap (*) to avoid recirculating discharge air flow.

19
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2.5.3 RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E / RAS-12HN(P/C)

(Unit: mm)

Blocked in Inlet Side

Upper Side Open
Single Installation

Multiple Installation (Two units or more)

200 or more of the back space is acceptable when the right and left Allow 100 mm of space between units. Leave open both right and left
sides are open.

sides.
Dimensions in ( ) shows numbers especially for RAS-3HVNPE. Dimensions in ( ) shows numbers especially for RAS-3HVNPE.

Be sure to use the fan direction guide. Leave open both right and left Be sure to use the fan direction guide. Allow 100 mm of space between
sides.

units. Leave open both right and left sides.

Upper Side Blocked

Single Installation Multiple Installation (Two units or more)

100 mm or more of the side space is acceptable on the service cover

Allow 100 mm of space between units. Leave open both right and left
side. sides..
.
T o
o
E
Al
Ul
=
L 230
X Q\
Be sure to use the fan direction guide. Allow 100 mm of space between
Leave open both right and left sides.

units. Leave open both right and left sides.
No more than 2 units for multiple installation.
The length A is as shown in the following table:

L A When L > H use a base for outdoor unit to make L < H.
0<L<1/2H 600 or greater Close the base not to allow the outlet air bypassed.
12H <L<H

1400 or greater

20
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Outlet Side Blocked
Upper Side Open

Single Installation Multiple Installation (Two units or more)

Allow 100 mm of space between units. Both right and left sides shall be
open.

Be sure to use the fan direction guide. Leave open both right and left Be sure to use the fan direction guide. Allow 100 mm of space between
sides. units. Leave open both right and left sides.
No more than 2 units for multiple installation.

The length Ais as shown in the following table:

L A When L > H use a base for outdoor unit to make L < H.
0<L<1/2H 600 or greater Close the base not to allow the outlet air bypassed.
12H <L<H 1400 or greater

Lateral Side Blocked
Upper Side Open

Single Installation

Upper Side Blocked

21
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Stack installation (allowed up to 2 Units)
Upper Side Open

Single Installation Multiple Installation

Close the part A not to allow the outlet air bypassed. Install to avoid the ~ Allow 100 mm of space between units. Serial sideways installation

drain water from upper unit falling on the lower unit. allowed up to two units. Leave open both right and left sides. Close the
part A not to allow the outlet air bypassed. Install to avoid the drain water
from upper unit falling on the lower unit.

Upper Side Blocked

Single Installation Multiple Installation

- =
A

=

z

2300

Be sure to use the fan direction guide. Close the part A not to allow the =1 BU 10 W i (a1 dlisifels guldte, lign 10D i o e i

. . ) ) . units. Serial side way installation allowed. but leave open both right and
outlet air bypassed. Install to avoid the drain water from upper unit falling : )
) left sides. Close the part A not to allow the outlet air bypassed. Install to
on the lower unit. X . . . .
avoid the drain water from upper unit falling on the lower unit.

Multiple Installation in Multiple Rows

Serial Installation in Multiple Rows (E.g. Rooftop)

Allow approx. 100 mm of space from the side unit. Leave open both right
and left sides.

The length A is as shown in the following table:

L A
0<L=1/2H <300
1/2H<LsH <350

@NOTE

When L > H use a base for outdoor unit to make L = H. Close the base not to allow the outlet air bypassed. Be sure to use the fan direction
guide in order to ensure the length marked with .

22
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2.6 Place provision

2.6.1 Place provision for RAS-(2-2.5)HVNP / RAS-3HVNC

1 Secure the outdoor unit with the anchor
1. Base of outdoor unit

2. Nut
-
3. Special washer (M12) 1
4. Anchor bolts // 2
5. Filled mortar A Y 3
6. Concrete Al
A. Max. 17 mm

Fix the outdoor unit to the anchor bolts by special washer of factory-supplied accessory.

2 When installing the outdoor unit fix the unit by anchor bolts.Regarding the location of fixing holes.
1. M10 Hole for anchor bolt (812)

1
2. Pipe cover l l l \An 2
3. Front side =
o| o o <
3 88— L
i
69

Example of fixing outdoor unit by anchor bolts.
1. Max. 17 mm (After cut “A”)

2. Concrete
3. Anchor bolt
B: Cut this portion when this type of anchor bolt is used. If not

done it will be difficult to remove the service cover ﬁ:“
/ |

2 3

3 Provide an adequate drainage around the foundation. When installing the unit on a roof or a veranda drain water may
turn to ice in a cold morning. Therefore avoid draining in an area where people often use because it is slippery. In case
of installing such a place provide the additional drainage around the foundation.

1. Drain hole (30x80) Drain hole
) 1 Position for drain
2. Drain hole (3-30x80) (30x80) boss (optional) (30x80)

| % \'¢/
A

42

58

Front side
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4 The whole of the base of the outdoor unit should be installed on a foundation. When using vibration-proof mat it should
also be positioned the same way. When installing the outdoor unit on a field-supplied frame use metal plates to adjust

the frame width for stable installation as shown in Figure.

1. Outdoor unit is unstable

2. Frame

3. Outdoor unit is stable

4. Metal plate

A. 57 mm. Base width of outdoor unit
B. 60 mm Frame width (Field-supplied)

C. 100 mm or more Metal plate

« Recommended Metal Plate Size:

- (Field-Supplied) Material: Hot-Rolled Mild Steel.

- Plate (SPHC) Plate Thickness: 4.5 T

Installing location where the unit will be exposed to strong wind

INCORRECT CORRECT
A A
1 3
— y
2 2 4
B
Cc
20 4-C10
3
& D
- R R
70 320 70
(460)

Follow the instructions below to install on the rooftop or a location without surrounding buildings where strong wind is ex-

pected against the product.

1 Choose a location where the outlet or inlet side of the product

will not be exposed to strong wind.

2 When the outlet is exposed to strong wind: Direct strong wind
may cause lack of air flow and adversely affect to normal

function.

ACAUTION

(070717

2

Excessive strong wind against the outdoor unit outlet may cause inverse rotation and damage the fan and motor.

24
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2.6.2 Place provision for RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E /
RAS-12HN(P/C)

€ Concrete foundation

* Foundation could be on flat and it is recommended to be 100-300 mm higher than ground level.
» Install a drainage around foundation for smooth drain.
*  When installing the outdoor unit fix it by M10 anchor bolts.

» When installing the unit on a roof or a veranda drain water sometimes turns into ice on a cold morning. Therefore avoid
draining in an area that people often use because it may become slippery.

Metal plate for RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E / RAS-12HN(P/C)

1 Outdoor unit.
2 Cut this portion of bolt. If not it's difficult to remove Service
cover.

3 Mortar hole (100 x Depth 150).
4 Anchor bolt M10 (@12.5 Hole). 5
5 Drainage (Wide 100 x Depth 150). Vi
6 Drainage.
7 Vibration-proof rubber.
(i) L
NOTE S vy Y 14
(*): Space for downward piping space. N s
A ) o \ /)
—— 9 v ¥4 10 i
« N4
600 110
950 ~

Anchor bolt location in case of RAS-12HN(P/C)™".

The whole base of the outdoor unit should be installed on a foundation. When using vibration-proof material it should also
be positioned in the same place. When installing the outdoor unit on a fieldsupplied frame use metal plates to adjust the
frame width for stable installation as shown in the figure below.

1. Outdoor unit is unstable

INCORRECT CORRECT
2. Frame.
. A A
3. Outdoor unit is stable. [ |
1 = 3
4. Metal plate.
4
A. For RAS-(4-10)H(V)N(P/C)E 70 mm. Base width for outdoor unit. 2 2
For RAS-12HN(P/C) 100 mm. Base width for outdoor unit. B |

B. 60 mm. Frame width (Field supplied).

C. 100 mm or more Metal plate.
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Recommended Metal Plate Size

» (Field-Supplied) Material: Hot-Rolled Mild Steel. 20 4-C10
» Plate (SPHC) Plate Thickness: 4.5 T. 07
©
RAS-3HVNPE 8 @ ]
Model RAS-(4-6)H(V)N(P/C)E RAS-12HN(P/C) N 43
RAS-(8-10)HN(P/C) .70, A 70
A (mm) 410 420 (B)
B (mm) 550 560

Example of fixing outdoor unit by anchor bolts
1. Max. 21 mm (After cut “A”)

2. Concrete
3. Anchor bolt A 1

B. Cut this portion when this type of anchor bolt is used. If not done
it will be dificult to remove the service cover |

@ Fix unit to the wall

1 Fix the unit onto the wall as shown in the figures (Field supplied bracket).
2 Secure the foundation to avoid noise and warping
3 To avoid vibrations transferring to the building use a rubber mat.

RAS-3HVNPE RAS-(4-6)H(V)NPE
RAS-(4-6)H(V)NCE RAS-(8-10)HN(P/C)E
RAS-12HN(P/C)

1. Rubber material

2. Fixing plate

[Fore

* (*):In RAS-12HN(P/C) are 110 mm

RAS-3HVNPE RAS-(4-6)H(V)NCE
floes RAS-(4-6)H(V)NPE ~ RAS-(8-10)HN(P/C)E RPN
A (mm) 529 1109 1173
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€ Suspended unit

-

Suspend the unit as shown in the figures.
Ensure that wall can withstand the weight of the outdoor unit indicated on the specifications plate.
3 It is advisable that each foot support should bear the full weight of the unit (in order take account of applied stress
fatigue when unit is operating).
RAS-3HVNPE RAS-(4-6)H(V)NPE

N

RAS-(4-6)H(V)NCE RAS-(8-10)HN(P/C)E
RAS-12HN(P/C)

1. Wall support (field supplied)
2. Anchor bolts (field supplied)

ACAUTION

* Follow these installation procedures carefully
- The installation must be done so as to ensure that the outdoor unit does not lean vibrate make a noise or
fall in the event of strong gusts of wind or earthquakes. Calculate the resistance to vibration (caused by
earthquakes) to guarantee that the installation is sturdy enough to prevent falls. Secure the unit with cables
(field-supplied) when installing the unit in a place without walls or wind protection and where it is likely to
be exposed to gusts of wind.

- When using the vibration-proof rubber mat secure it at four points on the front and back.
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@ Installing location where the unit will be exposed to strong wind

Follow the instructions below to install on the roof or in a place which is not surrounded by buildings and where the product
may be buffeted by strong winds.

1 Select a place where the input or outlet side of the product is exposed to strong winds.
2 When the outlet is exposed to strong winds: Strong direct winds may cause a lack of air flow and negative effects on

the unit operation.

RAS-(4-6)H(V)NPE
RAS-(8-10)HN(P/C)E
RAS-12HN(P/C)

RAS-3HVNPE
RAS-(4-6)H(V)NCE

2

0000

ol

ACAUTION

An excessively strong wind blowing against the outlet of the outdoor unit may cause reverse rotation and damage
to the fan motor.
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2.7 Optional parts and installation

2.7.1 Optional parts and installation for RAS-(2-2.5)HVNP / RAS-3HVNC

@ Air flow guide wind guard and snow protection hood

Optional parts Model
Air flow guide AG-264
Wind guard WSP-264
Air outlet ASG-NP80F
Zinc Plate Air inlet of rear side ASG-NP56B
Air inlet of side face ASG-NP56L
Air outlet ASG-NP80FS2
Air inlet of rear side ASG-NP63B52
i 3
Snow protection
hood
Stainless plate
(NSSC180)
Air inlet of side face ASG-NP63LS2
1 Air flow guide
Wind Guard
3 Snow protection hood
@ Air flow guide
Model AG-264
Quantity 1 per unit
Air discharge .
direction Upward (downward) left & right 547
Material Weather proof polypropylene resin sl
1
Color Gray ~— A
Weight 1.4 kg > 4
Fixing screw
4x [M5 (SUS) x 12]+4x [M5 (SUS) x 30]
Accessories Installation manual
~| ©
AR (@] 1
f'e} 'e}
Self-screw 2x [M4 x 13]
© ©
Installation “Wind Guard” or “Snow protection hood” is not _
. available to install with air flow guide. (“Guard net” A

is available to be installed together.)

1 Mounting dimension
2  Air flow guide

Attaching example of air flow guide

» Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

» The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)
» Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

Locations of fixing holes

The holes Location shall be made by using self-screws (M4x13)
and later shall be used SUS screw (M5x12) for fixing air flow gui-

de.

1
2

Outdoor Unit
Hole (4 locations)

One flow guide installation

A b ON -

Air discharge grille

Air flow

Outdoor unit

M5 fixing screw x4 (Accessories)
Air flow guide

Service space (In case of upward air discharge)

.

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

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

In case of serial units installation air discharge should be
upward.

Min.150 mm
Outdoor unit
Air flow guide
Passage side
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€ Wind guard

Specifications

Model WSP-264
Quantity 1 per unit
Material Galvanized sheet metal + baked painting tﬂjg q%
Color UTOPIA Beige { )\
Weight 4.0 kg 568 202
Fixing screw x 4 [M5 (SUS) x 30]- Unit 580 1 . 178 |
Accessories Fixing Screw x 10 [M5 (SUS) x 12]- Wind Ward " @ I

Installation manual

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

'

B
!

1 4-6x10 Long Hole
2 5 (Both Sides) - M5 Screw (attachement)

Attaching example of air wind guard

» Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

» The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)
» Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

Two windguard covers installation

1 Air discharge grille
2 Outdoor unit 202
3 M5 fixing screw x4 (Accessories) 1 / 2

== S ————

Service space
» Both sides of the outdoor unit should be open.
* No obstacles should be placed in the air discharge side.

1 Min.150 mm > - f
2 Outdoor unit 1
3 Wind guard ] :
v Ty —2
3
31
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€ Snow protection hood

Air discharge hood

N° Part name Quantity 520
1 Right side plate 1 3 (500) 4 232
2 Left side plate 1
3 Front panel 1 "
l o
4 Fixing screw (Accessories)
. . 28
5 Hole for safety wire rope to prevent overturning Sl o 5
ol
Te) 0
_" D 1
27 & |
480 \ 4X26.5
Rear suction hood
227.5. 47.5
N° Part name Quantity 5 676
1 Right side plate 1 M
2 Left side plate 1 i : - '
3 Upper front panel (Upside) 1 g L 8
4 Upper front panel (Downside). 1 “\ /i ] g
5 Hole for safety wire rope to prevent overturning s 2 1 (35.5) L
6 Fixing screw (Accessories) 895
Left suction hood
N° Part name Quantity 324
(12.5) 245
1 Right side plate 1 305 (6)
3 —=
2 Left side plate 1 2 2xp7x12
3 Upper front panel (Upside) 1 g °l >/'L
4 Upper front panel (Downside). 1 ;: . i ‘
s . 1 9 | Is
3| 5 A 12
! 4 \J
2x07x12 / -
32
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2. Unit Installation

Attaching example of snow protection hood

HITACHI

Inspire the Next

A
200
1 2—_
G .
/ //8 3 a /
i © ‘\}X
HM/
¥ L I [g N y
1 1

1. Fixing screw (accessories)

2. Air inlet hood

3. Wire rope (optional for over turning protection)

4. Air discharge hood
5. Outdoor unit

A. Rear side

B. Left side

C Front side

@NOTE

* The holes locations marked with a mark shall be made by using sel screw (M4X13) and later shall be used SUS

Screw for fixing protection hood.

Specifications of snow protection hood

Product name

Model
Quantity
Material
Color
Weight
Assembling
Components Hood
Unit
Fixing screw
Hood
Fixing screw
(SUs)
Self-screw

Installation restriction

Safety wire rope for overturning preven-
tion (optional parts)

33

Air discharge hood

ASG-NP80OF ASG-NP80FS
Bonderized steel
sheet Stainless
(NSSC180)

Iron

Gray (1.0Y8.5/0.5
or approximation)

3 kg

For air discharge part x 1

4 (M5x12 tapping screw)

6 (M5x12 tapping

acrew) 6 (M5x14)

2 (M4x13)

Installation with “Guard net” “Wind
guard” or is not available

SMGB0079 rev.0 - 01/2013

B C
2
299 235 4 200 792
L 40 3% 500
~ ™~
%/% /:
3| 3
B 2| . HITAGHD
5| % %36
7 =
£ >~ B
1 5

Rear suction hood

ASG-NP56B ASG-NP63BS2
1 per unit
Bonderized steel
sheet Stainless
(NSSC180)

Iron

Gray (1.0Y8.5/0.5
or approximation)

6 kg
Knockingdown parts (assembled at field)

For rear side air intake x 1

5 (M5x12 tapping screw)

14 (M5x12 tapping

screw) 14 (M5x14)

2 (M4x13)

Installation manual

Left suction hood

ASG-NP56L ASG-NP63LS2

Bonderized steel

sheet Stainless

(NSSC180)
Iron

Gray (1.0Y8.5/0.5
or approximation)

3 kg

For left side air intake x 1

4 (M5x12 tapping screw)

10 (M5x12 tapping

screw) 10 (M5x14)

2 (M4x13)

Installation with “Guard net” is not available

ASG-SW20A

N

N
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2.7.2 Optional parts and installation RAS-3HVNPE / RAS-(4-6)H(V)NCE

@ Air flow guide wind guard and snow protection hood

Optional parts Model
Air flow guide AG-335A
Wind guard WSP-335A
Air outlet ASG-NP335F
Air inlet of rear side ASG-NP80B
Zinc plate . .
Air inlet of side face ASG-NP80L
Air outlet ASG-NP335F52
Air inlet of rear side ASG-NP160BS2
. 3
Snow protection
hood
Stainless plate
(SUS304)
Air inlet of side face ASG-NP160LS2
1 Air flow guide
2 Wind Guard
3 Snow protection hood
@ Air flow guide
Specifications
Model AG-335A
i i 620
Quantity 1 per unit n
- 560
RITEIESTETS Upward (downward) left & right 121
direction 1 A 81
Material Weather proof polypropylene resin 3000
T~
Color Gray — 4 /<
Weight 1.9 kg 8
Fixing screw x 4 [M5 (SUS) x 20]
Accessories -
Installation manual 2
o (&) 1 N [
o 8
lisfellEitm “Wind Guard” or “Snow protection hood” is not
- available to install with air flow guide. (“Guard net”
restriction . ilable to be installed togeth rs —
is available to be installed together.) e
<=A

1 Mounting dimension
2 Air flow guide

Attaching example of air flow guide

» Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

» The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)
* Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

Air discharge grille
Air flow 121
Air flow guide
Outdoor unit

A b ON -~

1
M5 fixing screw x4 (Accessories) = = /

Service space (In case of upward air discharge)

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

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

* In case of serial units installation air discharge should be
upward.

1 Min. 200 mm
2 Qutdoor unit
3 Air flow guide
4 Passage side
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2. Unit Installation

€ Wind guard

Specifications

Model WSP-335A
Quantity 1per unit
. Galvanized sheet metal +
Material L
baked painting
Color Gray (1.0Y8.5/0.5)
Weight 5.5kg
Fixing screw
Accessories x4 [M5 (SUS) x 12]
Installation manual
Installation “Guard net” “Air flow guide” or “Snow protection
restriction hood” is not available to install with Wind guard

Attaching example of air wind guard

690
660

1<

Mounting dimension
Air flow
3 4x07

« Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

» The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)

» Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

One windguard cover installation

Air discharge grille

Wind guard

Air discharge grille

Outdoor unit

M5 fixing screw x4 (Accessories)

a b ON -

Service space

» Both sides of the outdoor unit should be open.

* No obstacles should be placed in the air discharge side.

1 Min. 200 mm
Outdoor unit
3 Wind guard

N
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2. Unit Installation

Snow protection hood

Air discharge hood

o g A~ W N =

Rear suction hood

O g A ON =

Left suction hood

>P O A W N =

Part name
Right side plate
Left side plate
Front panel
Stay

Fixing screw (Accessories)

Quantity
1
1
1
4

Hole for safety wire rope to prevent overturning

Part name
Right side plate
Left side plate

Upper front panel (Upside)

Upper front panel (Downside)

Fixing screw (Accessories)

Quantity
1
1
1
1

Hole for safety wire rope to prevent overturning

Part name
Right side plate
Left side plate
Front panel (Upside)

Front panel (Downside)

37

Fixing hole x 2
Fixing screw (Accessories)

Enlarged view of A (Fixing Hole)

Quantity

1
1
1
1

SMGB0079 rev.0 - 01/2013
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2. Unit Installation

Attaching example of snow protection hood

1

2
s/ \\
v

7

7

199 _ 370 45

A\

801

[
1. Fixing screw (Accessories).

2. Rear suction hood

3. Wire rope (Optional. For overturning protection)

4. Air discharge grille
5. Left suction hood
6. Air discharge hood
A. Left side

B. Front side

C. Rear side

Specifications of snow protection hood

Product name
Model

Quantity

Material

Color

Weight

Assembling

Components Hood

Unit Fixing
screw

Unit Fixing
screw (SUS)

Installation restriction

Safety wire rope for overturning
prevention (optional parts)

38

Air discharge hood

ASG-NP335F ASG-NP335FS2
2 per unit
Bonderized steel .
Stainless
sheet
(NSSC 180)

Iron

Gray (1.0Y8.5/0.5
or approximation)

3 kg

For air discharge part x 1

4 (M5x12 tapping screw)

6 (M5x12 tapping

screw) 6 (M5x14)

Installation with “Guard net” or “Wind
guard” is not available

SMGB0079 rev.0 - 01/2013
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Rear suction hood

ASG-NP80B ASG-NP160BS2

Left suction hood

ASG-NP8OL ASG-NP160LS2

1 per unit

Bonderized steel

sheet Stainless (NSSC

180)
Iron

Gray (1.0Y8.5/0.5
or approximation)

14 kg
Knockingdown parts (assembled at field)
For rear side air intake x 1

(Upper side x 1 lowe side x 1)
5 (M5x14 tapping screw)

12 (M5x12 tapping

werew) 12 (M5x14)

Installation manual

Bonderized steel

sheet Stainless (NSSC

180)
Iron

Gray (1.0Y8.5/0.5
or approximation)

8 kg

For left side air intake x 1

6 (M5x12 tapping screw)

10 (M5x12 tapping

werew) 10 (M5x14)

Installation with “Guard net” is not available

ASG-SW20A
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2.7.3 Optional parts and installation RAS-(4-6)H(V)NPE / RAS-(8-10)HN(P/C)E

@ Air flow guide wind guard and snow protection hood

Optional parts Model
Air flow guide AG-335A X 2
Wind guard WSP-335A X 2 %
Air outlet ASG-NP335F X 2 %
Zinc plate Air inlet of rear side ASG-NP280B %
Air inlet of side face ASG-NP280L %
Air outlet ASG-NP335FS 2X 2
Air inlet of rear side ASG-280BS2
Snow
protection
hood
Stainless plate
(NSSC 180)
Air inlet of side face ASG-NP280LS2
1  Air flow guide
2 Wind Guard
3 Snow protection hood
@ Air flow guide
Specifications
Model AG-335A Image
Quantity 2 per unit 620 A
Air discharge Upward (downward) == 121
direction left & right 1 miyy ke
3000
Material Weather proof _ L -
polypropylene resin ! 9 1
Color Gray
Weight 1.9 kg
Fixing screw x 4 2
Accessories [M5 (SpS) x 20] o o —
Installation manual S g 1
sl “Wind Guard” or “Snow protection hood” is not |
restriction available to install with air flow guide. (“Guard net” [ ¢ =TT

is available to be installed together.)

1 Mounting dimension
2 Air flow guide

Attaching example of air flow guide

» Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

» The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)
» Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

39
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2. Unit Installation

Two flow guides installation

A b ON -

Air discharge grille

Air flow

Air flow guide (see the note)
Outdoor Unit

M5 fixing screw x4 (Accessories)

[Fvore

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

Service space (In case of upward air discharge)

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

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

In case of serial units installation air discharge should be
upward.

Min. 200 mm
Outdoor unit
Air flow guide
Passage side
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2. Unit Installation

€ Wind guard

Specifications

Model WSP-335A
Quantity 2 per unit
. Galvanized sheet metal +
Material L
baked painting
Color Gray (1.0Y8.5/0.5)
Weight 5.5kg
Fixing screw
Accessories x 4 [M5 (SUS) x 12]

Installation manual

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

Attaching example of air wind guard

690

Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)

Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

Two windguard covers installation

1
2

Air discharge grille
Wind guard

3 Outdoor unit
4 MS5 fixing screw x4 (Accessories)

Service space

1

N

Both sides of the outdoor unit should be open.

No obstacles should be placed in the air discharge side.

Min. 200 mm
Outdoor unit
Wind guard

41
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€ Snow protection hood

Air discharge hood

590 240

N° Part name Quantity 3\\
1 Right side plate 1 + o
2 Left side plate 1 | |
3 Front panel 1 5| 15w

I la] o
4 Stay 4 2 vl el «©

| 4x@7 !
5 Fixing screw (Accessories) ‘ |
6 mi:y

Hole for safety wire rope to prevent overturning U (500)

Rear suction hood

N° Part name Quantity 270 83
1 Right side plate 1 250 3 263 -
2 Left side plate 1 5 =
3 Upper front panel (Upside) 1 G
| |
4 Upper front panel (Downside) 1 3 6 B < < &) %
— J L
5 Fixing screw (Accessories) L L ‘ ‘ W
6 Hole for safety wire rope to prevent overturning 4 %
L /;
2
Left suction hood
320 270
) (300) 5
N° Part name Quantity 5
I 3
1 Right side plate 1 . - r
: Ay T A L
2 Left side plate 1 2
3 Front panel (Upside) 1 \ 14‘ U/l
o
4 Front panel (Downside) 1 JU‘ ‘U 5 A
5 Fixing hole x 2 6/ | | 9 4 /
N
6 Fixing screw (Accessories) /OD? o
A Enlarged view of A (Fixing Hole) I &
)
o~
L

42
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Attaching example of snow protection hood

50 950
1 e
\
2 250 37Q 245
<‘// 2 6
R — 4 e
3 <
= ,
Al - e S
A 4 ——_ /
4 N
‘ - /
NN / -
E\ \J \ 5
E 2
1 o T B
! ‘i S
NN\ 3 0
N N
E .
i S Bt
C

1. Left suction hood

2. Fixing screw (Accessories)

3. Rear suction hood Upper side

4. Wire rope (Optional. For overturning protection)
5. Rear suction hood Lower side

6. Air discharge hood

7. Air discharge grille

8. Air discharge grille

A. Front side

B. Left side

C. Rear side
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Specifications of snow protection hood

Product name

Model
Quantity
Material
Color
Weight
Assembling
Components Hood
Fixing screw
Fixing screw
(SUS)

Installation restriction

Safety wire rope for overturning preven-
tion (optional parts)

44

Air discharge hood

ASG-NP335F ASG-NP335FS2
2 per unit
Bonderized steel
sheet Stainless
(NSSC 180)
Iron

Gray (1.0Y8.5/0.5
or approximation)

3 kg

For air discharge part x 1

4 (M5x12 tapping screw)

6 (M5x14 tapping

screw) 6 (M5x14)

Installation with “Guard net” “Wind guard”

or “Air flow guide” is not available

SMGB0079 rev.0 - 01/2013
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Rear suction hood
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Left suction hood

ASG-
ASG-NP280B ASG-NP280BS2 ASG-NP280L NP280LS2
1 per unit
Bonderized steel Bonderized steel
sheet Stainless sheet Stainless
(NSSC 180) (NSSC 180)
Iron Iron

Gray (1.0Y8.5/0.5
or approximation)

14 kg

Knockingdown parts (assembled at field)

For rear side air intake x 1
(Upper side x 1 lowe side x 1)

11 (M5x14 tapping screw)

24 (M5x14)
screw)

Installation manual

Gray (1.0Y8.5/0.5
or approximation)

8 kg

For left side air intake x 1

8 (M5x12 tapping screw)

12 (M5x12 tapping

screw) 12 (M5x14)

Installation with “Guard net” is not available

ASG-SW20A
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2.7.4 Optional parts and installation RAS-12HN(P/C)

@ Air flow guide wind guard and snow protection hood

Optional parts Model
Air flow guide AG-335A X 2
Wind guard WSP-335A X 2
Air outlet ASG-NP335F X 2
Zinc plate Air inlet of rear side ASG-NP335B
Air inlet of side face ASG-NP335L
Air outlet ASG-NP335FS2 X 2
Air inlet of rear side ASG-335BS2
Snow protection
hood
Strainless
plate(NSSC
180) - .
Air inlet of side face ASG-NP335LS2
1 Air flow guide
2 Wind Guard
3 Snow protection hood
@ Air flow guide
Specifications
Model AG-335A
i i 620
Quantity 2 per unit P
s 560
ol (_1|scharge Upward (downward) left & right 121
direction 1 A -
Material Weather proof polypropylene resin 500
Color Gray E 9] /<
Weight 1.9 kg L
Fixing screw x 4 [M5 (SUS) x 20]
Accessories -
Installation manual 2
S8 1 N
w [te]
Installation “Wind Guard” or “Snow protection hood” is not
- available to install with air flow guide. (“Guard net”
restriction ; ilable to be installed togeth r g
is available to be installed together.) <t
== A

1 Mounting dimension
2 Airflow guide

Attaching example of air flow guide

» Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

» The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)
» Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

Two flow guides installation

A b ON -

Air discharge grille

Air flow

Air flow guide (see the note)
Outdoor Unit

M5 fixing screw x4 (Accessories)

[Fvore

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

Service space (In case of upward air discharge)

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

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

In case of serial units installation air discharge should be
upward.

Min. 200 mm
Outdoor unit
Air flow guide
Passage side
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2. Unit Installation

€ Wind guard

Specifications

Model WSP-335A
Quantity 2 per unit

Galvanized sheet metal +

MEIEIE] baked painting
Color Gray (1.0Y8.5/0.5)
Weight 5.5 kg
Fixing screw x 4
Accessories [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

Attaching example of air wind guard

HITACHI

Inspire the Next

690
660

1<3

+ J

Mounting
Air flow

U

dimension

Attach the air flow guide to the air discharge grille with four (4) screws (supplied).

The fixing holes are located at 4 positions on the grille. (Screw tightening torque 2.4 3.1 N.m)

Do not remove the air discharge grille for air flow guide installation.

ACAUTION

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

Two windguard covers installation

1
2
3
4

Air discharge grille

Wind guard

Outdoor unit

M5 fixing screw x4 (Accessories)

Service space

1

N

Both sides of the outdoor unit should be open.
No obstacles should be placed in the air discharge side.
Min. 200 mm

Outdoor unit
Wind guard
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€ Snow protection hood

Air discharge hood

3 590 240
N° Part name Quantity \ 4
1 Right side plate 1 T J ~
2 Left side plate 1 /] o8
3 Front panel 1 5 3| & 6
4 Stay 4 P 4x47 S
5 Fixing screw (Accessories) 2 f
6 Hole for safety wire rope to prevent overturning - B0 1
Rear suction hood
N° Part name Quantity 270
. . 888
1 Right side plate 1
. 250 4 868 o
2 Left side plate 1 / ©
3 Upper front panel (Downside) 1 \< 5 i
4 Upper front panel (Upside) 1 K 6 o
N
5 Fixing screw (Accessories) " I«
6 Hole for safety wire rope to prevent overturning | \ o
3 I
)
el AN
2 1
Left suction hood
316 250
N° Part name Quantity 5 230 A
1 Right side plate 1 A\ L 3
2 Left side plate 1 >/
3 Front panel (upside) 1 - 3
4 Front side (downside) 1 3 ]
5 Fixing hole x 2 2 B
L (2]
6 Fixing screw (Accessories) " 1 A
~ 4
I» o ol 8
o2
o ©
o
8 7
A
e (@
3
® AR
296 \\/( 315
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2. Unit Installation

Attaching example of snow protection hood

50 1100

t
A
Ei ' El
r % \?2
) N ©
EE\ N
i} mmuns 0
c

1. Left suction hood

2. Fixing screw (Accessories)

3. Rear suction hood Upper side
4. Wire rope (Optional. For overturning protection)
5. Air discharge hood

6. Air discharge grille

7. Rear suction hood Lower side
8. Outdoor unit

A. Front side

B. Left side

C. Rear side
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2. Unit Installation

Specifications of snow protection hood

Product name

Model
Quantity
Material
Color
Weight
Assembling
Components Hood
Fixing screw
Fixing screw
(SUS)

Installation restriction

Safety wire rope for overturning preven-
tion (optional parts)

50

Air discharge hood

ASG-NP335F ASG-NP335FS2
2 per unit
Bonderized steel
sheet Stainless
(NSSC180)
Iron

Gray (1.0Y8.5/0.5
or approximation)

3 kg

For air discherge part x 1

4x(M5x12 | tapping screw)

6x (M5x12 | tap-

" 6x (M5x14 1)
ping screw)

Installation with “Guard net” “Wind guard”

or “Air flow guide” is not available

SMGB0079 rev.0 - 01/2013

Rear suction hood

HITACHI

Inspire the Next

Left suction hood

ASG-
ASG-NP335B ASG-NP335BS2 ASG-NP335L NP335LS2
1 per unit
Bonderized steel Bonderized steel
sheet Stainless sheet Stainless
(NSSC180) (NSSC180)
Iron Iron

Gray (1.0Y8.5/0.5
or approximation)

14 kg

Knockingdown parts (assembled at field)

For rear side air intake x 1
(Upper side x 1 lowe side x 1)
10x (M5x14 | tapping screw)

24x (M5x14 |
tapping screw)

Installation manual

24x (M5x141)

Gray (1.0Y8.5/0.5
or approximation)

8 kg

For left side air intake x 1

8x (M5x12 | tapping screw)

14x (M5x12 tap-

. 14x (M5x14)
ping screw)

Installation with “Guard net” is not available

ASG-SW20A



3. Piping work and refrigerant charge H ITACH I

Inspire the Next

3. 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 per-
formed. 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.

.-.'_.. ; II... - _-.,..I B
ACAUTION

* Do not use saws, grindstones or other tools which cause |
copper powder. H_ 11 ! 111 | . .

* When cutting pipes, secure the part for brazing in accord- |
ance with both national and local regulations.

» Use security glasses and gloves for cutting or welding
works. A

€ Piping Connection

When connecting liquid piping for units with piping longer than 15 meters, apply a piping size of @9.52 mm (3/8 inches). Fix
the connecting pipe as shown in the following figure using the insulation attached to the Indoor Unit.
A. Use the flare nut of the indoor unit.

B. Insulate this part with the attached insulation. A B c

C. Fix this part with the attached cord band or with tape. I
D. Field-supplied refrigerant piping.

E. Field-supplied insulation.

F. Brazing.

G. Make flares after attaching flare nut to the connecting pipe in
the Multi-kit package.

H. Insulation attached to indoor unit. H G F E

|. Indoor unit.

@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.
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A CAUTION

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

Ok dfo

e 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.

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

* 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.

e Refrigerant circuit and Water circuit must be performed and inspected by a licensed technician and must com-
ply with all relevant European and national regulations.

€ 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.

ACAUTION

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

» If the 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.
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3.1.2 Three principles on refrigerant piping work

In case of using refrigerant R410A in the refrigeration cycle, the refrigeration oil should be of a synthetic type one.

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
*  Water infiltration due to Icing inside tube at ex. valve Pipe protection
insufficient protection at pipe Water chokin
ends P PP ( = 1 Pinching
+
» Dewing inside of pipes 2 Taping
- Insufficient vacuum pumping Generation of hydration and oxida-
e tion of oil !
1. Dry ! Flushing
Keep good dryness Clogged strainer, etc., insulation !
failure and compressor failure Vacuum Drying
*  One gram of water turns into gas
(approx. 1000 Irs) at 1 Torn
*  Therefore, it takes long time to
vacuum-pump by a small vacuum
pump
» Infiltration of dust or other Clogging of expansion valve, capil- Pipe Protection
through the pipe ends. lary tube and filter
. g. ] e . . v 1 Mounting Caps
2. Clean . O_X|dat|on fllrp dur_lng brazing _,Oxidation of oil .
. without blowing nitrogen. 2 Taping
No dust inside of » Insufficient flushing by nitrogen —Compressor failure 3 Pinching
pipes after brazing 1
U
Insufficient cooling or heating com- .
pressor failure Flushing
* Brazing failure Refrigerant shortage Careful Basic Brazing Work
. F_ailed flaring work anc! insuffi- _sPerformance decrease l
cient torque of squeezing flare o . Basic Flaring Work
3. No leakage « Insufficient torque of squeezing —Oxidation of oil !
flanges i
No leakage shall g —Overheating of compressor Basic Flange Connecting Work
exist ! l
Insufficient cooling or heating com- Air Tight Test
pressor failure l

Holding of Vacuum

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).

A. Fire-proof section treatment.

B. Indoor unit.

"':"\

A8

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

_d1

a8

Copper pipe size ad1 Gap a Copper pipe size 2d1 Gap a
+0.08 +0.1 0.33 +0.09 +0.1 0.39

26.35 6.5 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

29.52 9.7 8 J25.4 @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

@12.7 @12.9 8 228.58 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 8 231.75 @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

319.05 319.3 10 238.1 238.3 14
-0.09 0 0.16 -0.12 0 0.18

A basic brazing method is shown below.

1

2
3
4
5.
6
7
8

. Pre-heat the outer tube for better flowing of the filler metal.

. Heat inner side tube evenly. O -/ /.- ©
P
. Rubber plug. FAy Ay Ay B
{;:f-, __.-’ -"'iz ?__.- _.-".
. Packless valve. el maf / (4]
High pressure hose. E — " —/ ‘_#
. 0.03 to 0.05 MPa (0.3 to 0.5 Kg/cm? G). \\ o
. Reducer valve: open this valve only when the gas is needed. 0 oA T
A

. Nitrogen gas flow 0.05 m®/h or smaller. L~ 1_1:' b d

~ S '\

ACAUTION

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

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.

Use a reducer valve when nitrogen gas blowing is performed during brazing. The gas pressure should be main-
tained within 0.03 to 0.05 MPa. If an excessively high pressure is applied to a pipe, it could origin an explosion.
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3.2 Piping connection for outdoor unit

3.2.1 RAS-(2-2.5)HVNP / RAS-3HVNC

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 ~ >

Rear side
pIpIng _-"| | Stop valve Connecting

AN piping
/
[/

Direction to remove pipe cover
Attach the pipe cover in order to prevent rainwater from entering inside the cabinet.
Use a pipe bender for pipe bending work when connecting pipes.
Check to ensure that the stop valves are completely closed before connecting pipes.

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.

a b~ ODN

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 con-
f nection

Do not work with

? two spanners
A\ here.

Refrigerant
< leakage shall
occur

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

N° Description

@ Insulation Material

Unit Side _ [ @  Insulation Material
®  Field Supplied

@ Insulation Material

7 Operation of stop valve should be performed according to the Outdoor unit stop valve explanation.
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3.2.2 RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E / RAS-12HN(P/C)

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

b

ORCIQICROROIOIO

Pipe Cover

Right side piping work
Bottom side piping work
(Knock out hole)

Front side piping work

~

C
Iy
/
[
’ﬁ
RS
Sl
rp
7%

q/’/

Jy———

Piping work
Stop Valve

Removing Direction for
Service Cover

(picture as example)

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

RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E RAS-12HN(P/C)
Front side of Front side of
piping cover piping cover

Guide Line (Slits) Guide Line (Slits)

A CAUTION

Notes to open/close the service cover:
* 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

Hook (three places): two fans
Hook (two places): one fan (picture as example)
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@ For the front and side piping
Select the correct knock-out size depending on whether it is for power wiring or transition wiring

RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E RAS-12HN(P/C)

o Right side piping hole
Front piping hole

Front piping hole

Rigth side
piping hole

To use racking or conduit tubes, check the size and remove ZZZ4 part following the slit.

[#]) vore

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.

RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E / RAS-(8-10)HN(P/C)E RAS-12HN(P/C)
Cables Wiring
/ Gas piping Liquid e Gas
. @ ipin
Liquid piping @ piping \\|9|/ ) piping
[ [
Knock-out hole = | Knock-out hole
0,
S 0 \Bottom base
Fixing screw Piping cover
Bottom base (1 portion)

[#) vore

Cables shall not contact directly to the pipes.

58

SMGB0079 rev.0 - 01/2013



3. Piping work and refrigerant charge H ITACH I

Inspire the Next

@ For the rear side piping

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

Rear Cover

—

[#) vore

Remove the rear pipe cover under the rear cover and remove 72 part following the slit.

H W

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).

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

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

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

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

N° Description

@  Insulation Material
Unit Side [~ @ Insulation Material

®  Field Supplied

@ Insulation Material

7 Operation of stop valve should be performed according to the Outdoor unit stop valve explanation.
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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 leaka-
ge 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: < 5.0N-m)

Outdoor unit

RAS-(2-2.5)HVNP

RAS-3HVNC
RAS-3HVNPE

RAS-(4-6)H(V)NCE
RAS-(4-6)H(V)NPE
RAS-8HN(P/C)E
RAS-10HN(P/C)E
RAS-12HN(P/C)

Spindle Type

@

@

®

@
@

Gas valve Liquid valve  Gas valve
7-9 7-9 33-42
9-11 7-9 68-82
9-11 7-9 68-82

- 7-9 68-82

- 7-9 100-120

- 7-9 100-120

- 7-9 100-120
Spindle Type

60
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Ball Type

® (a)

@
®

Spindle valve
Flare nut

Cap

Check joint for service port

Tightening Torque (Nm)

Liquid valve

33-42
33-42

33-42
33-42
33-42
50-62
50-62

=z
°

P@RO @ PEPL@EO®OWE O

D
2

G
=

®
Gas valve
33-42

33-42

33-42
20-25
20-25
20-25
12-14

Description
Cap
Allen wrench
Refrigerant Piping
Flare nut
Refrigerant Pressure
Seat Surface
Check Joint
Charge port cap
O-Ring
Spindle valve

Shaft
Pin
Stopper

Closed

Opened

@

Liquid valve  Gas valve Liquid valve
33-42 14-18 14-18
33-42 14-18 14-18
33-42 14-18 14-18
33-42 14-18 14-18
33-42 14-18 14-18
33-42 14-18 14-18
33-42 12-14 14-18

Remarks
Hex 4 mm *
Field Supplied

To Outdoor Unit
Fully closed position

Only the charging those can be connected

Rubber
Open — Counterclockwise
Close — Clockwise

This valve is opened or closed with rotating 90
degrees at the ball valve part. Rotate the shaft
until the pin touches the stopper. Do not apply the
extra force. Use a slotted screwdriver to control

the shaft. Do not leave the ball valve partly open
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Hexagonal wrench size used for spindle valve:

" o 3HP, 4-6 HP Premium,
() Size 2HP, 2.5HP 4-6HP Standard 8-12HP
Gas valve 4 mm 5 mm -
Liquid valve 4 mm 4 mm 4 mm

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

Stop valve
(Spindle type)

Flare nut

Use two spanners

Don not apply
here for pipe con-

two spanners

"
necton work here
Do not work with
two spanners
here.
— =
Refrigerant Position to apply [ ]
leakage shall spanners
occur
Spindle type Ball type

A CAUTION

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

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

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

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

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.

Check for refrigerant leakage in detail. If a large refrigerant leakage occurs, it will cause difficulty with brea-
thing or harmful gases would occur if a fire was being used in the room.
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3.3.1 Refrigerant piping length

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.

When outdoor

Height difference

(m)

Total length between outdoor unit and

unit is installed each indoor unit. DSW2
higher than 30 + L(m)
indoor unit on
20 + — 1 L
123456
10 T
5 100
0 —{ G
10 + 123456
When outdoor =20 +
unit is installed ._ gg,: " g E E E E
lower than
indoor unit

3.3.2 Piping system for header branch

1 indoor unit system (O.U. from 2 to 10 HP)

Setting before
shipment

2 indoor units system (O.U. from 2 to 12 HP)

(pictures are as example)
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€ Maximum refrigerant piping length

IVX Premium series

(m)
Outdoor Unit 2HP 25HP 3HP 4HP 5HP 6HP 8HP 10HP 12HP
Maximum piping length Actual Length (L) 50 75 100
between the outdoor unit
and the farthest indoor Equivalent Length (EL) 70 95 125
unit
2 units (A+B+C) 50 60 85 100 115
3 units (A+B+C+D) - 60 95 100 130
Total piping length
4 units
- 95 100 145
(A+B+C+D+E+F+G+)
2 and 3 units (B, C, D) 10 15
Maximum piping line
: 4 units
after first branch -- 10 15
(B+D, B+E, C+F, C+G)
Main piping length A A>B,C,D,E,F,G

Maximum height difference

Outdoor / Indoor (H) 30/20
(Outdoor Unit is Higher / Lower.)

Maximum height difference Indoor / Indoor 3 10
Maximum height difference:

branch pipe/lndoor (2,3 and 4 indoor units system) 3

branch pipe/branch pipe (4 indoor units system)

(B-C) / (B-D) / (C-D) / (C+G)-(B+E) / (C+G)-(B+D) /

(C+F)-(B+E) / (C+F)-(B+D)

<8
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IVX Standard series

(m)

Outdoor Unit 3HP 4HP 5HP 6HP 8HP 10HP 12HP
Maximum piping length Actual Length (L) 50 70 75 100
between the outdoor unit
and the farthest indoor Equivalent Length (EL) 70 90 95 125
unit
2 units (A+B+C) 60 80 85 100 115
3 units (A+B+C+D) - 90 95 100 130
Total piping length
4 units
- 90 95 100 145
(A+B+C+D+E+F+G+)
2 and 3 units (B, C, D) 10 15
Maximum piping line
: 4 units
after first branch -- 10 15
(B+D, B+E, C+F, C+G)
Main piping length A A>B,C,D,E,F, G

Maximum height difference

Outdoor / Indoor (H) 30/20
(Outdoor Unit is Higher / Lower.)

Maximum height difference Indoor / Indoor 3
Maximum height difference:

branch pipe/lndoor (2,3 and 4 indoor units system) 3
branch pipe/branch pipe (4 indoor units system)

(B-C) / (B-D) / (C-D) / (C+G)-(B+E) / (C+G)-(B+D) /

(C+F)-(B+E) / (C+F)-(B+D)

(@) vore

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

<8

e Install the branch piping as much as possible near the indoor units
¢ Install Multikits at the same horizontal level.
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3.3.3 Piping system for line branch

ou 3 HP 4 HP 5 HP 6 HP 8 HP 10 HP 12 HP
U IVX Premium 2-3 2-5 2-6 2-8
quantity
allowed IVX Standard - 2-4

L1

(picture is as example)

€ Maximum refrigerant piping length (Line branch system)

IVX Premium series

(m)
Outdoor Unit 3HP 4HP 5HP 6HP 8HP 10HP 12HP
Maximum piping length between the Actual Length (L1) 50 75 100
outdoor unit and the farthest indoor unit Equivalent Length (EL) 70 95 125
Maximum piping length from first branch to each indoor unit (L2) 20 30 40
Maximum piping length from branch to indoor unit (L3) 10 15
Total piping length L4 + (L3,+L3,+L3,....) 60 95 100 145
Maximum height difference
Outdoor / Indoor (H) 30/20
(Outdoor Unit is Higher / Lower.)
Maximum height Difference Indoor / Indoor 10
Maximum height difference:
Branch pipe/Indoor 3
Branch pipe/branch pipe

IVX Standard series

(m)
Outdoor Unit 4HP 5HP 6HP 8HP 10HP 12HP
Maximum piping length between the Actual Length (L1) 70 75 100
outdoor unit and the farthest indoor unit Equivalent Length (EL) 90 95 125
Maximum piping length from first branch to each indoor unit (L2) 20 25
Maximum piping length from branch to indoor unit (L3) 10 15
Total piping length L4 + (L3,+L3,+L3.....) 70 75 100 145

Maximum height difference

Outdoor / Indoor (H) 30/20
(Outdoor Unit is Higher / Lower.)

Maximum height Difference Indoor / Indoor 3
Maximum height difference:

Branch pipe/Indoor 3
Branch pipe/branch pipe
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3.3.4 Combinations of piping size and piping length

IVX Premium series

HITACHI

Inspire the Next

Liquid 26.35 29.52 212.70 215.88
Gas 29.52 212.70 215.88 219.05 212.70 215.88 219.05 222.20 225.40 215.88 219.05 222.20 225.40 228.60 222.20 225.40
Performance
capacity
2HP  15M |50 30 - 150 150 . - - - - - - - - -
2.5 HP - 50 3 - 200 200 - - - - - - - - - -
30
3HP - op 30@ - 300 50 - - - - - - - - - -
4-5-6 30
s - - 5@ 5@ 400 75 50@ - - 300 S - - - -
50 50 70 50 50 50
8 HP = - - - - Mm@e e G e me 100 e 0@
50
10-12HP - - - - - - - - - - - 500 100 50 50 ©

(1E)

(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.

(5) In case that pipe length exceeds 70m in 8 HP, please use a @12.7 pipe as a liquid pipe.

(6).In case of exceeding the recommended number of connected Indoor Units of 8 HP (more than 5 Units), please use a @12.7 pipe as a liquid

Standard

IVX Standard series

Liquid 26.35 29.52 212.70
Gas 29.52 212.70 215.88 219.05 212.70 215.88 219.05 222.20 225.40 215.88 219.05 222.20 225.40 228.60 222.20
Performance
capacity
30
3 HP ) 30@ - 30M 50 - - - - - - - - -
30
4 HP - - 5@ 5@ 40™ 70 50 @ - - 30® @ @ - - - -
30
5-6 HP - - 5@ 5@ 400 [ 75 50 @ - - 30® @ @ - - - -
50 50 70 50 50 50
8 HP - - - - - - (@) ™ 6) - HE@  (E) 100 @)
10 -12 HP - - - - - - - - - - - 50 ™ 100 50 3

1E)

(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.

(5) In case that pipe length exceeds 70m in 8 HP, please use a @12.7 pipe as a liquid pipe.

(6).In case of exceeding the recommended number of connected Indoor Units of 8 HP (more than 5 Units), please use a @12.7 pipe as a liquid

Standard
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3.3.5 Refrigerant piping size and multikit/distributor selection

A CAUTION

* Do not use refrigerant pipe sizes other than those indicated in this Technical Catalogue. The diameter of the
refrigerant pipes depends directly on the outdoor unit capacity.

* If larger diameter gas refrigerant pipes are used, the circuit lubrication oil tends to separate from the gas ca-
rrying it. The compressor will be seriously damaged due to a lack of lubrication.

e If smaller diameter gas refrigerant pipes are used, the gas or liquid refrigerant will have serious difficulties in
circulating. System performance will be affected. The compressor will run under more severe conditions than
foreseen and will be damaged in a short space of time.

Select the piping connection sizes according to the following procedures
» Between outdoor unit and branch pipe: Select the same pipe connection size as the pipe size of the outdoor unit.
« 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)
[ I ) Pipe Size (L)
- Outdoor Unit HP
Gas Liquid
n
i If 2/25 312.70 36.35
. 3-6 215.88 39.52
! | ]
i iy 8 325.40 29.52
10/12 325.40 ?12.70
2 indoor units system
(mm) Multi-kit
) Pipe Size (A) IVX Premium Series  IVX Standard Series
= Outdoor Unit HP oo
3 Gas Liquid
4 2/2.5 312.70 36.35 TW-22AN TE-03N1
! = 3HP: TE-03N1
3/4 215.88 39.52 TW-52AN 4HP- TE-04N1
LI - R Ny - 5/6 21588  ©9.52 TW-52AN TE-56N1
—_— - 8 22540 2952 TW-102AN TE-08N
10/12 325.40 312.70 TW-102AN TE-10N
(mm)
. . Pipe Size (B, C)
Indoor Unit capacity
Gas Liquid
<1.5HP 312.70 76.35
1.8/2.0 HP 215.88 76.35
> 2.3 HP 215.88 79.52
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3 indoor units system

(mm)
oz . Pipe Size (A)
B Outdoor Unit HP —
Gas Liquid
S ]
‘. {
o — 4/5/6 15.88 @9.52
1 . . 1
e | = =
S - e 8 @25.40  29.52
10/12 @25.40 @12.70

(1) In case that pipe length (A+B or A+C or A+D) exceeds 70m in 8 HP, please use a @12.7 pipe as a liquid pipe.

HITACHI

Inspire the Next

Multi-kit

IVX Premium Series VX Standard Series

TG-53AN TRE-46N1

TG-103AN TRE-812N1

TG-103AN TRE-812N1
(mm)

Pipe Size (B, C, D)

Indoor Unit capacity

<1.5HP
1.8/2.0 HP
>23HP

4 indoor units system

Gas
312.70
215.88
215.88

H

Outdoor Pipe Size (A) Multi-kit (1)

UnitHP  Gas Liquid IVX Premium Series IVX Standard Series
4HP: TE-04N1

4/5/6 @1588 @9.52 TW-52AN A
TE-08N

(1) 5

8 @25.40 29.52 TW-102AN R
TE-10N

10 @25.40 @12.70 TW-102AN e

(mm) Multikit @
; ; Pipe Size
VUG ERr L GEEE (B,C) IVX Premium  IVX Standard

after branch pipe

142 or 3+4 Gas Liquid Series Series
<1.5HP @12.70 26.35 TW-22AN TE-03N1
from 1.8 to 2.0 HP ?15.88 26.35 TW-52AN TE-03N1
<4: TE-03N1
=223 HP ?15.88 @9.52 TW-52AN =4HP: TE-04N1

2 5HP: TE-56N1

Liquid
36.35
36.35
39.52

(@) vore

(1) In case that total pipe length (A+B+D or A+B+E or
A+C+F or A+C+G) exceeds of 70m in 8 HP unit, please
use a @12.7 pipe as a liquid pipe.

(2) When is used Multi-kit model QE-812N1 it is not
necesary the multi.kit 2.

Pipe Size (D,E,F,G)

Indoor Unit
capacity Gas Liquid
<1.5HP @12.70 76.35
1.8/2.0HP 215.88 76.35
=22.3HP 215.88 29.52

Connections including Indoor Units 8 and 10 HP

are not possible

If the capacity ratio between IU group 1+2 and 3+4 is higher than 60/40% please install a line branch system or contact with your Hitachi

Dealer
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Line branch system

m
=0
u

et 1< 1

L4
]
D C
(mm) Multi-kit model A Multi-kit model B
Outdoor UntiHE Pipe Size (D) IVX Premium Series  IVX Standard Series IVX Premium Series VX Standard Series
Gas Liquid

3/4/5/6 ?15.88 @9.52 E-102SN2 E-102SN2 E-102SN2 E-102SN2

8 @25.40 @9.52M E-162SN2 E-162SN2 E-102SN2 E-102SN2

10 /12 @25.40 ©@12.70 E-162SN2 E-162SN2 E-102SN2 E-102SN2

(1) In case that total pipe length from the outdoor to the farthest indoor unit exceeds of 70m in 8 HP unit, please use a @12.7 pipe as a liquid pipe.

(mm)
_ ) Pipe Size (C)
Indoor Unit capacity
Gas Liquid
<1.5HP 312.70 36.35
1.8/2.0 HP 215.88 76.35
>23HP 215.88 @9.52
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3.3.6 System installation

@ NOTE

* Pipe connection size on outdoor units, indoor units and the multikit or distributor vary according to the sys-
tem.

* The sizes of the indoor and outdoor units could be different. Adjust the flare adapter (accessory) to the indoor
pipe connection in these cases.
€ Height Difference Between Indoor Units and Distributor

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. Install the branch pipe at the
same height of indoor units or lower, but never higher.

Indoor unit

Indoor Height Difference between t Branch pipe
unit indoors smaller than H(m)
& Y

\
A

Yaus

Smaller than 3m

<3m Is3m
O.U. (HP) H (m)
2-3 3
Premium
4-12 10
Standard 3-12 3

@ Installing Distributor

1 Install the Distributor supplied by HITACHI on request.

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

0= K

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 Indoo
Unit

To Outdoor unit Fixing the branch pipe to Fixing the branch pipe to
the surface of pillar or wall ceiling or beam

@ NOTE

Fix the piping from outside of insulation or inserting absorber between the pipe and a fixing metal.
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3 Correct position of distributor (available also for quad installation)
» This is the correct position:

<> Up

i ] Branch pipe
Refrigerant di- A
Greater recton >
than 0.5 m Main pipe -
— Main pipe

<— Refrigerant direction

Down
* This is wrong position.
Refrigerant direction
Main pipe Branch pipe
Refrigerant diy ‘
rection

Branch pipe

Branch pipe Main pipe /
—

4 Correct position of Triple Branch Pipe (Standard series only).
* Install the header horizontally

Sample: Triple Branch pipe

B | o © EE o I 0 EED S s o

Liquid piping It

3.3.7 Connecting flare adapter
Flare nut (accessories)

Pipe (accessories)

Liquid line Indoor unit
A
\ Ly *»
Pipe 7 ulﬁ
(field \:u/1 gm
supplield)
Gas line E\ '|_||:

Flare adapter (accessories)

The piping sizes for indoor unit and outdoor unit are different. Attach the flare adapter (accessories) at the indoor piping
union part.

Use the adequate flare adapter as follows:

Flare adapter

Indoor unit
Gas pipe Liquid pipe
Big size
Ul (215.88—@12.70) )
25 HP Big size Small size
' (215.88—@12.70) (29.52—26.35)
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3.4 Refrigerant charge

ACAUTION

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.

Follow the next procedure to charge the R410A refrigerant inside the indoor unit:

1

(3]

Connect the gauge manifold using charging hoses with a nitrogen cylinder to the outdoor unit check joints of the liquid
line and the gas line stop valves.

Supply power to the indoor unit and switch the DSW1-2 ON of its PCB1. Thereby the indoor unit SV1 and SV2 open to
allow the vacuum and refrigerant charge operation inside the indoor unit. Very important to remind to switch the DSW1-
2 OFF when finishing the whole procedure.

Check for any gas leakage at the flare nut connection by using nitrogen gas inside of the field-supplied piping to increa-
se the pressure at 4.15 MPa.

Connect the vacuum pump to the gauge manifold and operate it for 1 to 2 hours until the pressure decreases lower than
a pressure of 756 mmHg in vacuum.

Fully open the outdoor unit gas and liquid stop valves.

Operate the outdoor unit in cooling operation for more than 10 minutes to circulate the refrigerant through the whole
circuit.

L ')
.
Thermal insulation ! (=0
=N .
(- —% =% =% 3
Gas line -
\ /LIC]UId line Cover the flare nut and union
, Liquid stop valve of the piping connection with
Outdoor unit /,/ thermal insulation
|_1]l4~ Gas stop valve
ZleT Insulate the liquid pipe for
prevention of the capacity
;=0 Nitrogen tank decrease according to the
I o ambient air conditions and
P (For air Tight test |the dewing on the pipe sur-
Manifold 47 & Nitrogen blow |¢,06 by the low pressure
gauge & __:/ during brazing)
o ==/

@ Vacuum cylinder
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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-(4-6)H(V)NPE
RAS-(8-10)HN(P/C)E
RAS-12HN(P/C)

RAS-(2-2.5)HVNP RAS-3HVNPE
RAS-3HVNC RAS-(4-6)H(V)NCE

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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3.4.2 Refrigerant charge quantity

Although refrigerant has been charged into this unit, additional refrigerant charge is required according to piping length.

1 The additional refrigerant quantity should be determined and charged into the system according to the following pro-
cedure.
2 Record the additional refrigerant quantity in order to facilitate maintenance and servicing activities.

@ Refrigerant charge before shipment (WO (kg))
WO is the outdoor unit refrigerant charge before shipment explained before, and it's shown in the following table:

IVX Premium series

Refrigerant charge before Additional refrigerant charge Maximum additional Chargeless

Model shipment (P) charge length
(W, (kg)) (9/m) (kg) (m)

RAS-2HVNP 1.6 30 1.5 30 (1)

RAS-2 5HVNP 16 30 (for 2 indo;4r)units system: 12 30 (1)
RAS-3HVNPE 23 40 1.2 30
RAS-4HVNPE 4.1 60 3.9 30
RAS-5HVNPE 4.2 60 3.9 30
RAS-6HVNPE 4.2 60 3.9 30
RAS-4HNPE 4.1 60 3.9 30
RAS-5HNPE 4.2 60 3.9 30
RAS-6HNPE 4.2 60 3.9 30
RAS-8HNPE 5.7 2) 10.3 30
RAS-10HNPE 6.2 (2) 121 30
RAS-12HNP 6.7 2) 121 30

IVX Standard series

Refrigerant charge before Additional refrigerant charge Maximum additional Chargeless
Model shipment (P) charge length

(W, (kg)) (9/m) (kg) (m)
RAS-3HVNC 1.9 40 1.2 20
RAS-4HVNCE 2.9 40 1.6 30
RAS-5HVNCE 29 60 27 30
RAS-6HVNCE 29 60 2.7 30
RAS-4HNCE 29 40 1.6 30
RAS-5HNCE 29 60 27 30
RAS-6HNCE 2.9 60 2.7 30
RAS-8HNCE 5.7 (2) 10.3 30
RAS-10HNCE 6.2 (2) 12.1 30
RAS-12HNC 6.7 2) 121 30

(1) For 2 indoor units system configuration, the chargeless length is considered to be 0 m.

(2) Calculated multiplying a constant factor.

A CAUTION

e When charging refrigerant, measure the amount precisely.
* Overloading or underloading of refrigerant may cause compressor problems.
* If the actual piping length is less than 5 m consult your dealer.
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€ Additional refrigerant charge calculation method
Calculate the additional refrigerant charge amount according to the following steps:

Step 1: Additional refrigerant charge calculation for liquid piping (W, (kg))

Outdoor units have been charged with refrigerant for 30m (20m for RAS-3HVNC) of actual piping length, an additional
refrigerant charged is required in systems with actual piping length longer.

* For all UTOPIA units except RAS-(8-12)HN(P/C)(E)
Use the following formula:
W, = (L-30) x P *
L: Total piping length (m)
P: Additional refrigerant charge (g/m)

@ NOTE

(*): In case of RAS-(2-2.5)HVNP units installed in 2 indoor units system, the unit is considered to be charged with
refrigerant for 0 m. In these cases, the formula for calculating the additional refrigerant charge is:

W, = (L-0) x P

In case of RAS-3HVNC, the unit is charged with refrigerant for 20 m. In these cases, the formula for calculating
the additional refrigerant charge is:

W, = (L-20) x P
Example:
A. 30 m.
B.8m. —_——
C.8m. ‘?I ; Il
+ Chargeless Length €: for RAS-4HVNPE is 30 m according to |
the table before. ki i ‘
5 i =

* Additional Correction Value P : for RAS-4HVNPE, “60” accord- | ~TU
ing to the table above. '

» Additional Charge amount W will be:

W= (L9 x P

Example: W= (46-30) x 60= 960 (g)

+  For UTOPIA units RAS-(8-12)HN(P/C)(E)

The additional refrigerant charge for RAS-(8-12)HN(P/C)(E) units must be calculated by multiplying the total piping length
of each diameter per its calculation factor according to the following table. The result is the additional refrigerant charge for
liquid piping. (Fill the table with the values)

Pipe size (mm) Additional refrigerant charge factor (kg/m)
215.88 x 0.19
@12.7 x 0.12
@9.52 x 0.065
26.35 x 0.065

Step 2: Additional refrigerant charge calculation for indoor unit (W, (kg))

When the outdoor unit is combined with indoor units RPI-(8/10)HP, it's necessary an additional refrigerant charge (W,) = 1
kg/unit. For indoor units lower than 8 HP, an additional refrigerant charge it's not needed.

Indoor unit capacity Additional refrigerant charge (W, (kg))
28 HP 1
<8HP 0
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Step 3: Calculation of total additional refrigerant charge (W (kg))
» For all UTOPIA units except RAS-(8-12)HN(P/C)(E)

Put weight W, and W, calculated in step 1 and step 2 into the following formula:
W=W,+W,

System example (W) = + = kg

«  For UTOPIA units RAS-(8-12)HN(P/C)(E)

In case of RAS-(8-12)HN(P/C)(E), it must be used the following formula:
W=W,+W,-C

System example (W) = + - = kg

C: Compensation value (kg) (Refer to the following table)

Model Compensation value (C (kg))
RAS-8HN(P/C)E 1.6
RAS-10HN(P/C)E 2.0
RAS-12HN(P/C) 2.0

A CAUTION

Do not exceed the allowed maximum additional charge

Step 4: Charging work

Charge refrigerant (R410A) into the system according to the instructions in the Service Manual.

Step 5: Total refrigerant charge of the system (W, . (kg))
The total refrigerant charge of this system is calculated by the following formula:

WTOT = W i WD

System example (W + = kg

Tor) =

W, is the outdoor unit refrigerant charge before shipment explained before, and it's shown in its specific table.

Finally, record the refrigerant charge quantity in order to facilitate maintenance and servicing activities.

Total additional charge W

e
Total ref. charge of this system I:] kg

Date of ref. charge work

Year | IMonth | I Day I I
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@ Setting of pipe length DSW.

DSW2 setting will be required only when the refrigerant pipe length is shorter than 5 m or longer than 30 m. Pipe length
setting shall be performed as shown below.

(The m side in the DIP switch show the position.)

DSW2 on outdoor PCB1

Factory setting
Pipe Length 5 m or shorter Pipe Length 30 m or longer
Piping length between 5 m and {(m)

J=(aT=[=(a]=

123456

~ W2

~rmo
(W=

i "unis

€ Pump down refrigerant

When the refrigerant should be collected into the outdoor unit due to indoor/outdoor unit relocation, collect the refrigerant
as follows:

1 Attach the manifold gauge to the gas stop valve and the liquid stop valve.

2 Turn ON the power source.

3 Set the DSW1-1 pin of the outdoor unit PCB at the “ON” side for cooling operation. Close the liquid stop valve and col-
lect the refrigerant.

4 When the pressure at lower pressure side (gas stop valve) indicates -0.01 MPa (-100 mmHg), perform the following
procedures immediately.
» Close the gas stop valve.
» Set the DSW1-1 pin at the “OFF” side (To stop the unit operation).

5 Turn OFF the power source.

ACAUTION

Measure the low pressure by the pressure gauge and keep it in a measurement higher than -0.01 MPa. If the pres-
sure is lower than -0.01 MPa, the compressor may be faulty.
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3.5 Caution in case of refrigerant leakage

The installers and those responsible for drafting the specifications are obliged to comply with local safety codes and regu-
lations in the case of refrigerant leakage.

3.5.1 Maximum permitted concentration of hydrofluorocarbon (HFC)

The refrigerant R410A, charged in the UTOPIA series system, is an incombustible and non-toxic gas. However, if leakage
occurs and gas fills a room, it may cause suffocation.The maximum permissible concentration of HFC gas, R410A in air
is 0.44 kg/m?®, according to EN378-1.

Therefore, some effective measure must be taken to lower the R410A concentration in air below 0.44 kg/m?® to prevent
suffocation in case of leakage.

3.5.2 Calculation of refrigerant concentration

1 Calculate the total quantity of refrigerant R (kg) charged in the system by connecting all the indoor units in the rooms
to be air-conditioned.

2 Calculate the room volume V (m3) of each room.

3 Calculate the refrigerant concentration € (kg/m3) of the room according to the following equation:

C=R/V
R: Total quantity of refrigerant charged (kg).
V: Room volume (m3).

C: Refrigerant concentration (< 0.44 kg/m?® for R410A).

3.5.3 Countermeasure for refrigerant leakage

The room must have the following features to prevent suffocation in case a refrigerant leakage occurs:

1 Provide a shutterless opening which will allow fresh air to circulate into the room.

2 Provide a doorless opening of 0.15% or more size to the floor area.

3 There must be a ventilator fan connected to a gas leak detector, with a ventilator capacity of 0.4 m3/min or higher per
Japanese refrigeration ton (= compressor displacement volume / 5.7 m?¥h) of the air conditioning system using the
refrigerant.

IVX Premium series

Model Tonnes
RAS-2HVNP 0.88
RAS-2.5HVNP 114
RAS-3HVNPE 1.17
RAS-(4-6)H(V)NPE 2.27
RAS-8HNPE 3.16
RAS-10HNPE / RAS-12HNP 4.11

IVX Standard series

Model Tonnes
RAS-3HVNC 1.35
RAS-4H(V)NCE 1.64
RAS-(5/6)H(V)NCE 227
RAS-8HNCE 3.16
RAS-10HNCE / RAS-12HNC 4.11

4 Pay a special attention to the place, such as a basement, etc., where refrigerant can stay, since refrigerant is heavier
than air.
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3.6 Piping work for compatibility with the piping of current installations where is
used R22 or R407C.

@ NOTE

Contact your Hitachi dealer for specific support on your instalation.

The new IVX Premium and IVX Standard are compatible with those installations that have been operating with R22 or
R407C. This allows installing the IVX Premium/Standard Outdoor Units, which operate with R410A, without having to
change piping installation.

3.6.1 Installation procedure for existing pipes

@ NOTE

* For systems with several indoor units, branch pipes shall be changed to Hitachi-specified model for IVX Pre-
mium and Standard (R410A).

e Existing outdoor and indoor units for R22 or R407C can not be used.

1 Recover refrigerant (R22 or R407C):
a. Compressor of the existing unit is working
Pump down. Perform refrigerant recovery operation of existing air conditioner without stopping during 30 minutes
in cooling mode.
b. Compressor of the existing unit is not working
Recover refrigerant with a refrigerant recovery device.
2 Remove existing air conditioning system (Outdoor and Indoor unit).
3 For the existing pipes, proceed with one of the following operation:
a. Clean the existing piping (see section 3.6.1.1)
b. Connect renewal kit (optional accessory)(see section 3.6.1.2)
Connect new UTOPIA IVX Premium/Standard series
Vacuum process.
6 Refrigerant charge (R410A)
Follow the normal process described for determinate if it is necessary additional refrigerant charge..

A CAUTION

Recovering R22 and R407C is mandatory to remove an existing air conditioner and piping. Do not vent into the
atmosphere.

(S, -3

3.6.1.1 Conditions to use a existing pipes with cleaning process

After the piping cleaning process, follow the normal installation process as a new piping installed, considering all the res-
trictions and limitations. Special atention is required for control the piping thickness.

3.6.1.2 Conditions to use a existing pipes without cleaning process

A Renewal Kit (sold separately) can be used even in cases where there is a history of Compressor failure, allowing diver-
sion to existing piping without cleaning. Thus, the burden of installation works at renewal can be reduced.

Existing pipes can be used without cleaning if the following conditions are satisfied:

Install the Renewal kit (mandatory).

Maximum piping length 50 m. (If the pipe is longer than 50m, existing pipes can be used if cleaning is performed)
The capacity of the new unit must be equivalent at the one installed previously.

No corrosion No cracks, No scratches or deformations in existing pipes.

Dirt insider the pipes shall not be noticeable.

Piping thickness, Flare Nuts, gaskets, etc. shall be compliant products.

Flare shall be reprocessed.

Piping airtight or vacuuming shall be performed precisely as new piping.

O ~NOOOHEWON-

3.6.2 When existing Air-Conditioner is a product of another manufacturer
Existing pipes made by other manufacturer can also be used if the following conditions satisfied:

1 For systems with several indoor units, branch pipes shall be changed to Hitachi-specified model.
2 Please perform a pipe cleaning.
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3.6.3 Permissible range for existing Air-Conditioning Pipes
(Pipe length in the case of “without cleaning process”.

IVX Premium series

Liquid
Thickness (mm)
Gas

Thickness (mm)

Material Soft-
annealed

Material Draw

Performance
capacity

2 HP
2.5 HP

3 HP

4-5-6
HP

8 HP

10 -12 HP

26.35
0.8
29.52 212.70 215.88 219.05
0.8 0.8 1.0 1.0
X X X X
X
15M 50 30 -
- 50 30 -
30
- @ .
e 30
- - 50 50

212.70

0.8

15 @
20©

30 ™

40 O

215.88

1.0

x

15©
200

50

50

29.52
0.8
219.05

1.0
X

X

50 @

50
(1)4)

222.20

1.0

(1

225.40

1.0

212.70
0.8
215.88 219.05 222.20
1.0 1.0 1.0
X X
X X
30
@
30 @ @
50 50
MmE@W (1))
- - 50

HITACHI

Inspire the Next

(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.

Standard

IVX Standard series

Liquid
Thickness (mm)
Gas

Thickness (mm)

Material Soft-
annealed

Material Draw

Performance
capacity

3 HP

4 HP

5-6 HP

8 HP

10 -12 HP

26.35
0.8
29.52 212.70 215.88 219.05
0.8 0.8 1.0 1.0
X X X X
X
30
- @ .
me 30
- - 5@ 5@
- - 50 5@

212.70

0.8

30 ™M

40 ™

40 ™

215.88

50

50

50

@9.52
0.8
©219.05

1.0
x

X

50 @

50@

50
(1)4)

222.20

1.0

50
0

225.40

1.0

50

212.70
0.8
215.88 219.05 222.20
1.0 1.0 1.0
X X
X X
30
@)
30 @3)4)
30
@)
30 (3)4)
50 50
- MHE@ (1)
- - 50 ™

215.88
1.0
©25.40 ©28.58 ©22.20 ©25.40
1.0 1.0 1.0 1.0
X X X X
50
(3) (3)
50 e 920
50
(3)
50 50 (i 50
215.88
1.0
92540 ©28.58 ©2220 ©25.40
1.0 1.0 1.0 1.0
X X X X
50
(3) - (©)
50 me 90
50
50 50 50 @

1)E)

(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.

Standard
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3.6.4 Renewal kit selection model

Hitachi offers, as an accessory, a renewal kit:

€9 Recommended renewal kit

Renewal Kit Renewal Kit

External Attachment to  Internal Attachment to External Attachment  Internal Attachment to

- Outdoor Unit Outdoor Unit to Outdoor Unit Outdoor Unit
VX Premium [Short Pipe (local) +  [Kit + Existing Piping] VX Standard [Short Pipe (local) +  [Kit + Existing Piping]
Kit + Existing Piping] Kit + Existing Piping]
RAS-(2/2.5)HVNP TRF-NP63S
RAS-3HVNPE TRF-NP160S RAS-(3-6)H(V)NCE TRF-NP160S
RAS-(4-6)H(V)NPE (TRF-NP160S) TRF-NP160U
RAS-8HNPE TRF-NP280U RAS-8HNCE TRF-NP280U
RAS-(10/12)HNPE TRF-NP335U1 RAS-(10/12)HNC TRF-NP335U1
@ Details of renewal kit
Model
TRF-NP63S TRF-NP160S
Pipe
183 . 189 .
130 130
For liquid B .
pipe . N Pipe connecting port for A i
Pipe connecting pol ou ipe connecting port Pipe connecting port
for I.U — for LU for O.U
Flare connection 5 Flare connection : = -
( . ) (Flare connection) <3 (Flare connection)
Ry ™
< S
. 195 . , 210 .
130 130
] = | ] = |
For gas pipe I g [ I g [
Pipe connecting port Pipe connecting port Pipe connecting port Pipe connecting port
for .U —~ for O.U for .U = for O.U
(Flare connection) (Flare connection) (Flare connection) & (Flare connection)
S S

0.U.: Outdoor Unit
1.U.: Indoor Unit
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Model
TRF-NP160U
Pipe
251.5
For liquid pipe _ _
Pipe connecting port Pipe connecting port
for .U fom| for O.U
(Flare connection) g (Flare connection)
262
130
i 1] s
For gas pipe ' )
9 PiP Pipe connecting port | I P Pipe connecting port
for .U <] for O.U
(Flare connection) § (Flare connection)
0O.U.: Outdoor Unit
1.U.: Indoor Unit
Model
TRF-NP280U
Pipe
314

130

I

For liquid pipe Pipe connecting W} i Pipe connecting
port for_L.U § = port for O.U
(Brazing connection) P gg) (Flare connection)
= 3
360
= 200
te)
N
=
For gas pipe 1 ;
T [
Pipe connecting ] Pipe connecting port
port for I.U o) for O.U
(Brazing connection) = (Flare connection)
0.U.: Outdoor Unit
I.U.: Indoor Unit
Model
. TRF-NP335U1
Pipe

(314) )
%
o 19711 )
For liquid pipe P% T 7 Pipe connecting
port for I.U A = port for O.U
o
Q
£

Brazing connection (Flare connection)

(912.7)

(360)
= (200)
el
3 N
For gas pipe < 1 1
N I T
Pipe connecting R Pipe connecting
lportforty 8 port for 0.U
(Brazing connection) & (Flare connection)
O.U. : Outdoor Unit
1.U. : Indoor Unit
82

SMGB0079 rev.0 - 01/2013



€ Renewal kit installation (Example)

RAS-(2/2.5)HVNP - RAS-3HVNC

Field-Supplied pipes
(with insulation)

Strainer for liquid pipe

(with accessory insulation)
Put tape on insulation crossover

(c)

172

Existing refrigerant pipes

Strainer for gas pipe
(with accessory insulation)

Put tape on insulation crossover

RAS-3HVNP - RAS-(4-6)H(V)NCE

76
42

Field-Supplied pipes
(with insulation) Strainer for liquid pipe
(with accessory insulation)

Put tape on insulation

337

264

55 42

Put tape on insulation crossover Strainer for gas pipe

(with accessory insulation)

RAS-(4-6)H(V)NPE - RAS-(8/10)HN(P/C)E

PEY

HR

Existing pipe
v~ (Outlet on the rear side)

(
( NIEE
( P
{ J
46
o .96

[[LEEEE
TTTGS
TR

W)
RN
\ T

1\

W
il
11l

W
\\

Flare connection

Strainer for liquid pipe

Strainer for gas pipe

. ©
I\ Flare connection ]|

Existing refrigerant pipeg

(for liquid)
Existing refrigerant pipes|

(©)
(d)

Existing refrigerant pipe (Outlet on the rear side)

(for gas)

Existing refrigerant pipe (Outlet on the rear side)




3. Piping work and refrigerant charge

HITACHI
Inspire the Next
RAS-12HV(P/C)
Existing refrigerant pipe
o1 o1 “’
(Outlet on the rear side)
( |
( J 3| Kk
( ( |
T T o] N

139 53

Existing refrigerant pipe
(Brazing connection) 11

Strainer for liquid pipe

Flare connection

r\ Strainer for gas pipe

yavall Brazing connection
<) /Elbow connection (Field-Supplied
/]

Existing refrigerant pipe
(Outlet on the rear side)

W
u\\:‘{{\\\\g{\\

H
WA
R
AR NN
AR

Existing refrigerant pipe
/" (Outlet on the rear side)

—~
=

[ ore

Sizes (a) to (g) depend on the outdoor unit model

RAS-(2/2.5HVNP  RAS-3HVNC RAS-(4-6)H(V)NPE RAS-8HN(P/C)E RAS-10HN(P/C)E RAS-12HV(P/C)

a 22 26 581 596 578 580
b 109 103 491 497 497 521
c 129 127 329 282 264 266
d = = 229 137 137 161
e - - 46 47 - -
f - - 96 98 - -
g - - 81 69 = =
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3.7 Drain piping

3.7.1 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
RAS-(2/2.5)HVNP
DAL RAS-3HVNC
RAS-3HVNPE
DBS-26 RAS-(4-6)H(V)N(P/C)E

RAS-(8-10)HN(P/C)E
RAS-12HN(P/C)

L 4 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:
- For DBS-12L: 15 mm (O.D.)
- For DBS-26: 32 mm (O.D.)
4 Adrain pipe should be field-supplied.

@ NOTE

* 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.

RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E /

RAS-(2-2.5)HVNP / RAS-3HVNC RAS-(8-10)HN(P/C)E / RAS-12HN(P/C)

Drain hole

(:_D‘/ Plastic cap
TN\ Plastic cap

Push Push

Drain pipe
Drain pipe i

> 0D. & 16 mm Plastic cap Extruded portlon>@ C:J‘ Drain hole
»mef\ Drain pipe Drain Boss i@ of Base
&

Rubber cap
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4 . Electrical wiring
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4.1 General notes

A CAUTION

Before any electrical wiring work or regular inspections, switch off the main power supply switches of the in-
door and outdoor units. Wait three 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 unpro-
tected 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 a 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 stan-
dards, rules, regulations, etc.

A DANGER

Do not connect of 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 sec 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. The gas in the pipes could cause a fire.

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

@ NOTE

Fix the rubber bushes with adhesive when the outdoor unit ducts are not used.

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.

Following the Council Directive 2004/108/EC(89/336/EEC), relating to electromagnetic compatibility, next table indicates:
Maximum permissible system impedance Z__ at the interface point of the user’s supply, in accordance with EN61000-
3-11.

88

SMGB0079 rev.0 - 01/2013



4. Electrical wiring

HITACHI

Inspire the Next

MODEL Z max (Q) MODEL Z max (Q)
RAS-2HVNP -
RAS-2.5HVNP -
RAS-3HVNPE 0.39 RAS-3HVNC -
RAS-4HVNPE 0.27 RAS-4HVNCE 0.27
RAS-5HVNPE 0.27 RAS-5HVNCE 0.27
RAS-6HVNPE 0.27 RAS-6HVNCE 0.27
RAS-4HNPE - RAS-4HNCE -
RAS-5HNPE - RAS-5HNCE -
RAS-6HNPE - RAS-6HNCE -
RAS-8HNPE - RAS-8HNCE -
RAS-10HNPE - RAS-10HNCE -
RAS-12HNP - RAS-12HNC -
3 Harmonics situation of each model regarding IEC 61000-3-2 and IEC 61000-3-12 is as follows:
ORI Ao
RAS-2HVNP
RAS-2.5HVNP
RAS-3HVNC
Equipment complying with IEC 61000-3-2 CacalilEELY)
RAS-5HNPE (*)
(*) professional use RAS-BHNPE ()
RAS-4HNCE (*)
RAS-5HNCE (*)
RAS-6HNCE (*)
RAS-3HVNPE
RAS-4HVNPE
RAS-5HVNPE
Equipment complying with IEC 61000-3-12 RAS-6HVNPE
RAS-4HVNCE
RAS-5HVNCE
RAS-6HVNCE

This equipment complies with IEC 61000-3-12 provided that the short-circuit power Ssc is greater than or MODEL
equal to xx (see Ssc column) at the interface point between the user’s supply and the public system. It is

the responsibility of the installer or user of the equipment to ensure, by consultation with the distribution

network operator if necessary, that the equipment is connected only to a supply with a short-circuit power

Ssc greater than or equal to xx (see Ssc column)

Ssc “xx” (KVA)

MODEL
RAS-8HNPE
RAS-8HNCE
Installation restrictions may be applied by supply authorities in relation to harmonics RAS-10HNPE
RAS-10HNCE
RAS-12HNP

RAS-12HNC

A DANGER

* Never connect the earth cable to the refrigerant pipes. The gas in the pipes could cause a fire.

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

(3]

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

6 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.

7 Check to ensure that the ground wire is connected.

8 Connect a fuse of specified capacity.
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4.2 Electrical wiring connection for the outdoor unit

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

1 Insert the power source cables L1, L2, L3 and N (for 400V/50Hz) or L1 and N (for 230V/50Hz ) and the ground cable
into the ring core, coiling them with two 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.

1
1. N/(L2) Wire. Lgﬁ#f
2. L1 Wire. L %@T
2

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

RAS-(2-2.5)HVNP

RAS-3HVNC RAS-(8-10)HN(P/C)E RAS-12HN(P/C)
 pos = % :
M~ == 1o g o
Earth terminal %
NN
[~
\\Side cover
Power T.ransmis'
wires sion wires . Power
3 pcBs Power  Transmission Transmission wires
wires  wires wires terminal
RAS-3HVNPE

RAS-(4-6)HVN(P/C)E

Zg fﬁll;l@v ) Ql;le@' bed o

® : ®_ N
=y coE - = | feeEElnl |
X [©][6]0](x o } S [[o][o][oo]o] i CB
2 [ o 5 |
| E2EE | N R I .
2\ ee] VAREX:]
A VA | I SR |/, Wt
Power WireVS Transmission wires Power wires Transmission wires
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3 Connect the wires between the outdoor unit and the indoor unit to the terminals 1 and 2 on the terminal board.

|_1LN212
O|0|0 |0
NN
- =
1 2

1. Power supply 1~ 230V.
2. Control cable (5V).

B

L1 |2 3| N | 1| 2
O|0O|O0O|O0]|0O|O
HEEEE
—— =~
1 2

1. Power supply 3N~ 400V.
2. Control cable (5V).

Fix the cable with the clamp supplied in the Electrical Box to ensure strain relief.

5 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

1 Insert the wires into the cord clamp and clamp
them as shown in the figure.

2  Perform wiring so that wires do not touch the

compressor, refrigerant pipes or edge of the

covers.

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 tem-
perature compressor and the other parts.
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4.3 Setting the DIP switches for the outdoor unit

4.3.1 Quantity and position of DIP switches
The PCB in the outdoor unit is operating with DIP switches and push switches. The location is as follows:

RAS-(2/2.5)HVNP / RAS-3HVNC

PCB1 PCB2
LD4 LD3LD2 LD1
DSW1 DSW5 o @ 0 ©
s H | sEG1 DSW301
OLED3
LEDZ?‘:"?’?O ©LEDA [@] PSW3
m—u
LED353 DPSW2 [©] psw2 PSW1
© DSW6 DSW3
LED2

DSw4 @ RSW1

RAS-(3-12)H(V)N(P/C)(E)
PCB

SEG1
LED3 DSW5
(o] oy
s © g8
Q

PSW1 PSW2 PSW3 DSW6 DSW3  DSW1
© © ©

DSW2 DSw4 RSW1

o
0000

JP1 to JP6

92

SMGB0079 rev.0 - 01/2013



4. Electrical wiring HITACHI

Inspire the Next

4.3.2 Function of the of DIP switches and RSW switches

@NOTE

e The mark “m” indicates the position of dips switches.
e No mark “m” indicates pin position is not affecting.
* The figures show the settings before shipment or after selection.

ADANGER

Before setting dips switches, first turn the power source off and then set the position of the dips switches. In case
of setting the switches without turning the power source off, the contents of the setting are invalid.

DSW301 (Only RAS-(2/2.5)HVNP and RAS-3HVNC units): Test run mode

ON
Setting before shipment H H H H H H
12345

6

ON
Cooling HHHHHH
123456

ON
Heating H ﬂ D H H H
123456

ON
Forced stop of compressor H H D ﬂ H H
123456

DSW1 (Only RAS-(2/2.5)HVNP and RAS-3HVNC units): No setting is required

When set pin number 1 to ON, the electric ON
current detection is cancelled. Pin number

1 should be set back to OFF after electrical EER
work 12 3

DSW1 (RAS-(3-12)H(V)N(P/C)(E): For Test Run

ON
Factory setting HJH u
123 4
ON
Cooling ....
1234
ON_
Heating -].!.
123 4
ON _
Cooling for intermediate season .]! - ™)
1234
ON
Heating for intermediate season ﬁj .1 ;
123 4

o
Z

Forced stop of compressor

@NOTE

e This operation is reset once the compressor is in Thermo-ON mode.

* During the test run operation the units will operate continuously during 2 hours without Thermo-OFF and the
3-minute guard for compressor protection will be effective.

-
rl
il
=~ W
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DSW2: Pipe length setting (setting is required) / Optional function setting

Setting before
shipment

ON
e

123456

Pipe length (<5m)

ON
AN

123456

Pipe length setting should be performed as
follows according to the on-site pipe length.

P

pe length (230m)

Cooling only ;!g!gg

Control to support existing pipes H H H ﬂ H H
123456

Optional function setting ﬁNH H H ﬂ H
123456

External input/output setting mode H H D H H ﬂ
123456

DSW3: Capacity setting (no setting is required)

Factory setting
RAS-2HVNP RAS-2.5HVNP RAS-3HVNPE RAS-4HVN(P/C)E
ON ON ON ON
B, {1 |l R S el
3456 123456 123456 123456
RAS-5HVN(P/C)E RAS-6HVN(P/C)E RAS-4HN(P/C)E RAS-5HN(P/C)E
ON ON ON ON
nfn Tl 1" Ol
123456 123456 123456 123456
RAS-6HN(P/C)E RAS-8HN(P/C)E RAS-10HN(P/C)E RAS-12HN(P/C)
ON ON ON ON
1l O " Tl 0" "
123456 123456 123456 123456
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DSW4 /| RSW1: Refrigerant cycle number setting (Setting is required)

In case of using an H-Link Il net it is required to set the refrigerant cycle number.

ON
Setting for the ten digit H H H H H H
g .
(Factory setting) 123456

Setting position.

Set by inserting slotted screwdriver into the
groove (setting for the last digit)

Rotary switche’s positions (RSW1) are set by inserting a screw driver into the groove.

DSWS5: End terminal resistance (No setting is required)
» Before shipment, No. 1 pin of DSW5 is set at ON. 4

* In case of having 2 or more outdoor units connected to the same H-link, set for the second unit the pin number 1 of
DSWS5 at OFF.

» If only one outdoor unit is used, no setting is required.

ON
Factory setting H H

1 2
Cancellation OHN H
(Setting of end terminal resistance) T

[ ore

Setting for transmission
It is required to set the outdoor unit number refrigerant cycle and end terminal resistance for the H-LINK.
In the same refrigerant cycle, set the same refrigerant cycle number for the outdoor unit and the indoor units.

Example in case of setting before cycle number 25

ON
DSW4: Turn ON pin number 2 H ﬂ H H H H
123456

RSW1: set dial number 5

&

In case that the outdoor units quantity in the same H-LINK Il is 2 or more, set in the DSW5 the pin number 1 OFF side
from the second refrigerant group outdoor units. If only one outdoor unit is used (in the same H-Link Il system), no setting
is required.
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Turn OFF DSWS5 No.1 pin for cancel of
end terminal resistance setting.

1

| Outdoor Unit | : Outdoor Unit I Outdoor Unit |__Outdoor Unit
1 X i N
| DSW5 | : DSW5 | : DSW5 o DSW5
; m ¥ e ! e K W

12 n 12 X 12 | : 12
! I
| : : [l .
[ | Pl .
! I I .
! L N |
: Control Wiring [ Control Wiring l Control Wiring ; :
‘ (H-LINK 11 or H-LINK) (H-LINK 11 or H-LINK) X (H-LINK I or H-LINK), |

Y [
! | | I
| |

| [
w g V- v 1 . YV 1 1 |
ol X NN NN
[ | | P!
I Indoor Unité] é] | :Indoor Unité] é] é] i] | ‘Indoor Uni&] é] i] | | Indoor Unit
| | Pl |
: | : | : [
o ______ O e L ____o_____ 0l _______ o ______ a

DSWG6: Setting of multiple indoor units operation (setting is required)

For individual operation
(factory setting)

ON
o’
1 2

For simultaneous
operation

ON

1 2

Optional function setting

Set pin number 1 at OFF for
simultaneous operation

Wiring Example

Basic Combinations
(In the case of Twin Combination)

Operating Line Operating Line Operating Line

Remote Control Line Remote Control Line /

g :

Individual Control Individual Control Simultaneous Control
Running ON/OFF Individually Running ON/OFF Simultaneously Running ON/OFF Simultaneously
Thermo-ON/OFF Individually Thermo-ON/OFF Individually Thermo-ON/OFF Simultaneously
DSW6 DSW6 DSW6
[} LI [T
u E 1 2 1 2
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4.3.3 Jumpers

Jumper lead setting (JP1~6)

Setting before shipment:

System JP1
Single phase (1~) 0
Three-phase (3N~) 1

@NOTE

* 0: Open

e 1: Short circuit

HITACHI

Inspire the Next

JP2 JP3 JP4 JP5 JP6
1 1 1 0 0
1 0 1 0 0

The function selection using the jumper lead setting is shown in the tables below:

Setting
JP1
JP2
JP3

JP4
JP5

JP6

Setting

JP1

JP2

JP3

JP4

JP5

JP6

Function
Not used
Not used

Not used
Fixing for Cooling Only
Selfdiagnosis

Phase detection release

Function

220V power source voltage

415V power source voltage

380V power source voltage

Fixing for Cooling Only

Selfdiagnosis

Phase detection release

4.3.4 LED’s indication

LED1 Red
LED2 Yellow
LED3 Green

97

RAS-(2-2.5)HVNP / RAS-3HVNC

Details

When JP4 is set to “open”, operation mode is fixed for cooling. Thermo-ON is available only by
“COOL” or “DRY” mode at indoor unit.

For function test of the outdoor unit control PCB.

Phase detection abnormaly not detected.
Release of the Momentary Power Failure between S and T phases

RAS-(3-12)H(V)N(P/C)(E)
Details

When JP1 is set to “open”, changes value of current protection, etc., to 220V power source
voltage.

When JP2 is set to “open”, changes value of current protection, etc., to 415V power source
voltage.
However, in single phase units it becomes 200V power source voltage.

When JP3 is set to “open”, changes value of current protection, etc., to 380V power source
voltage.
However, in single phase units it becomes 200V power source voltage.

When JP4 is set to “open”, operation mode is fixed for cooling. Thermo-ON is available only by
“COOL” or “DRY” mode at indoor unit.

For function test of the outdoor unit control PCB.
Factory default setting is open. When power ON in short condition it enters selfdiagnosis.

Phase detection abnormaly not detected. When short, doesn'’t affect phase detection.

LED Indication

This LED indicates the transmission status between the
indoor unit and the RCS

This LED indicates the transmission status between the
indoor unit and the outdoor unit

Power source for the PCB
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4.4 Common wiring

4.4.1 Electrical wiring between outdoor and indoor unit

» Connect the electrical wires between the indoor unit and the outdoor unit as show in the figure.
* When installing the electrical wiring, follow local codes and regulations.
« The refrigerant piping and the control wiring are connected to the units in the same refrigerant cycle.

» Use twist pair wire (more than 0.75 mm?) for operation wiring between the outdoor unit and indoor unit, and operation
wiring between indoor unit and indoor unit.

* Use a 2-core wire for the operating line (do not use wire with more than 3 cores).

» Use shielded wires for intermediate wiring to protect the units from noise interference at lengths of less than 300 m.
The size must comply with local code.

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

» The recommended breaker sizes are detailed in the Wire size section.

* In the case that a conduit tube for field-wiring is not used, fix rubber bushes with adhesive on the panel.
» All field wiring and equipment must comply with local and international codes.

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

ACAUTION

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

No. 0 System
Outdoor unit

No. 0 System
Outdoor unit

Operating Line
(Twisted Shielded Pair
Cable)

Operating Line
(Shielded Pair Cable)

DC5V (Non-Pole Transmission,
H-LINK System)

$ELB

DC5V (Non-Pole

Transmission, H-LINK
System)
4 CB

[ -\II\ /1
~ I/ V1 [ 1/1
! 8T T8T8T5TET8 o[6]oo STo 87674 5[8]o]o
230V / 50Hz| L1|L2|N|A|B|1]2 L2 N|A|B|1]2 L1|L2|N|A[B|1]2 L[L2[N|A[B|1]2
_____ o : No.0 B No.1 TB No.0 B No.1 ™
. . [ bt -
3N~ i Indoor Unit Indoor Unit Indoor Unit Indoor Unit

] 400V /50 Hz ===
|

Remote Control Switch
¢ (Twisted Shielded Pair

@ Cable) @

Remote Control Switch
(Twisted Shielded Pair

T8  Terminal board Cable)
cs  Circuit Breaker

ELB Earthleakage Breaker

— Field Wiring

$2 Field supplied

v Optional Accessory

¢
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4.4.2 Wire size

€ Connection wiring
Recommended minimum sizes for field provided wires:

Power source cable size  Transmitting cable size

Model Power supply
EN60 335-1 EN60 335-1

All Indoor Units 1~ 230V 50HZ 0.75 mm? 0.75 mm?

IVX Premium Series
RAS-2HVNP 2.5 mm?
RAS-2.5HVNP
RAS-3HVNPE
RAS-4HVNPE
RAS-5HVNPE 6.0 mm?
RAS-6HVNPE
RAS-4HNPE
RAS-5HNPE 2.5 mm?
RAS-6HNPE
RAS-8HNPE
RAS-10HNPE 6.0 mm?

RAS-12HNP
IVX Standard Series

RAS-3HVNC 4.0 mm
RAS-4HVNCE
RAS-5HVNCE 1= 230V 50Kz 6.0 mm?
RAS-6HVNCE

RAS-4HNCE

RAS-5HNCE 4.0 mm
RAS-6HNCE

RAS-8HNCE

RAS-10HNCE 6.0 mm
RAS-12HNC

@ NOTE

* 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
HO5RN-F)

4.0 mm?

1~ 230V 50HZ

0.75 mm?

3N~ 400V 50Hz

0.75 mm?

3N~ 400V 50Hz
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€ Main switch protection

Select the main switches in according to the next table:

ELB (no.
Model Power supply Max. current (A) CB (A) poles/AImA)
All Indoor Units 1~ 230V 50Hz 5.0 6 2/40/30

ELB: Earth switch; CB: Circuit braker

IVX Premium series

Outdoor unit MC (A) CB (A) ELB
RAS-2HVNP 12.0 16
RAS-2.5HVNP 14.0 20
RAS-3HVNPE 19.0 20
2/40/30
RAS-4HVNPE 28.0 32
RAS-5HVNPE 28.0 32
RAS-6HVNPE 28.0 32
RAS-4HNPE 11.5 15
RAS-5HNPE 11.5 15
RAS-6HNPE 13.5 15
4/40/30
RAS-8HNPE 24.0 30
RAS-10HNPE 24.0 30
RAS-12HNP 24.3 30
IVX Standard series
Outdoor unit MC (A) CB (A) ELB
RAS-3HVNC 16.0 20
RAS-4HVNCE 28.0 32
2/40/30
RAS-5HVNCE 28.0 32
RAS-6HVNCE 28.0 32
RAS-4HNCE 15.0 20
RAS-5HNCE 15.0 20
RAS-6HNCE 15.0 20
4/40/30
RAS-8HNCE 24.0 30
RAS-10HNCE 24.0 30
RAS-12HNC 24.3 30
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4.5 H-LINK Il system

The H-LINK Il is the wiring connection system between units.

The H-LINK Il wiring system only needs:
» Two transmission wires connecting each indoor and outdoor unit for a total of 64 refrigerant cycles.
» Connection wiring for all indoor and outdoor units in series.

A CAUTION

The H-LINK Il system cannot be applied to the models with the old cycle, nor to units with an old transmission.

4.5.1 Features

» The total wiring length is considerably reduced compared to traditional connections.
» Only one connection is required for the wiring between the indoor and outdoor units.
» The wiring connection of the complementary central control devices is easy.

[ vore

*« CSNET WEB is a centralized control system which allows the installation to be controlled remotely. It can be
connected at any point of the local corporate network, or even via the Internet.

4.5.2 Specifications
A: outdoor unit. T e P T P PSR
B: indoor unit.

C: refrigerant cycle.

E: refrigerant piping.

I
I
I
I
D: transmission cables. I
I
I
|
|
|

st tlisl 2l Ve L !

~ 7 Arefrigerant cycle CSNET WEB

—— Transmission cables
Refrigerant piping

Cable features

+ Transmission cable: 2-wire.

* Polarity of transmission cable: non-polar wire.

* Maximum number of indoor units that can be connected: 4 units per cycle and 160 units per H-LINK |l system.
*  Maximum wiring length: total 1000 m (including CSNET WEB).

» ltis possible to increase the maximum wiring length up to 5000 m by using up to four PSC-5HR units.
*  Recommended cable: shielded twisted pair cable, over 0.75 mm?2 (Equivalent to KPEV-S).

* Voltage: 5V DC.

A CAUTION

For the H-LINK Il system it must be used twisted shielded pair cable or shielded pair cable.
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4.5.3 DIP Switch setting for twin, triple and quad systems

Dip switch of indoor PCB and outdoor H-LINK II

The DIP switches of all the indoor and outdoor units have to be set and the impedance of the transmission circuit adapted.
» Example of the setting of the DIP switches.

E oswa

J Rswn

: Cycle No. 0.

: Cycle No. 1.

: Cycle No. 2.

: Terminal resistance.

: No. of refrigerant cycle (setting for the tenth digit).
: No. of refrigerant cycle (setting for the last digit).

: Outdoor units.

I ¢ m m o O o >»

: Indoor units.
I: Address of the indoor unit (setting for the tenth digit).
J: Address of the indoor unit (setting for the tenth digit).
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Unit Name of DIP switch Mark Setting before the Shipment Function
RSWH1 For setting the refrigerant cycle
DSW4 DSW1 00 ; address of the outdoor unit. Set the
Refrigerant cycle RSWA ON m@w DSW4 and RSW1 to overlap the set-
i i i i i i V‘Q o ,q‘“’ ting of other outdoor units in the same
Outdoor Unit 122408 H-LINK system.
ON To adapt the impedance of the trans-
. . mission circuit, adjust DSW5 according
RS Al B 5 Q to the number of outdoor units of the
12 H-LINK system.
RSW2 For setting the refrigerant cycle
DSW5 DSW5 0 7 address of the indoor unit. Set the
Refrigerant cycle RSW2 ON m@\o DSWS5 and RSW?2 corresponding to
i i i i i i T‘Q ,q“’ the address of outdoor unit in the same
123456 El refrigerant cycle.
Indoor Unit Setting indoor unit address. Set the
S RSV DSW6 and RSW1 not to overlap the
. . DSW6 90 setting of other indoor units in the
Address of the indoor unit ON LY \S) .
RSW1 u] ] jm[mfu - o same refrigerant cycle. (If no set, the
123456 96X automatic address function is perfor-

med.)

4.5.4 Examples of the system of connection between H-LINK and H-LINK Il units

In the case of mixed systems with H-LINK and H-LINK Il, set the H-LINK units in the first 16 position of the system, as
in the following example where 42 systems are connected, 16 with indoor FSN1E units and 26 with indoor FSN2E units.

REW1

A: Refrigerant cycle.

B: Outdoor unit.

C: Indoor unit.

D: Indoor unit address.

E: Either the current remote control switch (H-LINK) or the new one (H-LINK II) can be used.

F: Only the new remote control switch (H-LINK II) can be used.

@ NOTE

* The maximum number of indoor units than an H-LINK Il can control is 160.

* Ifyou use PSC-5S and the CSNET WEB 2.0 (systems only compatible with H-LINK) bear in mind that it will only
recognize 16 indoor and 16 outdoor units.
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4.5.5 Examples of H-LINK |1l system

Two cases:

1. Using H-LINK Il system for air conditioning systems without a central control device (CSNET WEB or PSC-
A64S).

* Line connection with all units (including Utopia and/or Set Free, Mini Set Free and DC Inverter).

30

V V v v T
4 4 V V =l

A: Outdoor units.
B: Indoor units.

C: Do not install wiring in a loop.

* Line connection for each floor.

TED

e o e o
Vv V % % |

A: Outdoor units.

B: Indoor units.
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* Connection with one main line and with the branch lines for the units.

A: Outdoor units.

B: Indoor units.

A CAUTION

* The maximum number of units than can be connected is 64 outdoor units and 160 indoor units (including Uto-
pia and/or Set Free, Mini Set-free).

* Do notinstall the wiring in a loop.

« If the H-LINK Il system is not used when carrying out the electrical wiring as shown above, it must be used

once the wiring of the instrument is completed. The DIP switches must therefore be set as specified in the DIP
switches on the PCB.

2. Using the H-LINK Il system for air conditioning systems with a central control device (CSNET WEB or PSC-

A64S)

» If the central control device is used when carrying out electrical wiring, the CS-NET WEB can be connected at any point
of the H-LINK Il wiring.

12
b ¥
S S S
¥ 4 4 vV 1
e e e e
" %4 ¥ | |
e e S e

CSNET WEB /| PSC-AS45

A: Outdoor units.

B: Indoor units.

» If the central control device is not used when electrical wiring is carried out, you must connect the H-LINK |l wiring to all
the systems. The easiest method is usually to connect the outdoor units.

(@) vore

For CSNET WEB 2.0 the limitations are those corresponding to H-LINK.
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4.6 System Control

4.6.1 Individual Operation
Control Wiring (H-LINK 11)

| |/ |/ | Indoor Unit
owaoromt| [ ] — 1 [

DSW6 \ / \ / \ / \ /

orr 21
OFF

12

Dip Switch 6 setting

is NOT required. o Remote Control Switch
(The factory setting position is (PC-ARF)

for the individual operation.)

oDz CImES CImES IS

Individual Thermo ON/OFF Operation

The individual Thermo ON/OFF is available to be controlled each indoor unit even if multiple indoor units are
controlled simultaneously by one remote control switch.

Control Wiring (H-LINK II)

| |/ |/ | Indoor Unit
owaoortmt| [ — 1 [

DSW6 \ / \ / \ / \ /
o mg N N |
OFF . -
12 Transition Wiring
ap The transition wiring is required

when operate multiple indoor units
by one (1) remote control switch.
Remote Control Switch

(PC-ARF)
Control Method by each Optional Remote Control Switch
Operation Method by One Group
(1)  ON/OFF Yes
(2)  Setting of Operation Mode Yes *1)
(3) Room Temperature Setting Yes
(4) Fan Speed Setting Yes
(5)  Timer Setting Yes
(6) ONJ/OFF by Timer Control Yes
(7)  Operation Indication Yes
(8)  Alarm Indication Yes
(9)  Self-Checking Yes
(10) Test Mode Yes
(11)  Individual Louver Setting Yes *2)
(12)  Motion Sensor Setting Yes *3)

(@) vore

* Yes: Available

* *1) Cooling and heating can not be operated simultaneously.

e *2) Only for RCI-FSN3 series with PC-ARF

e *3) Only for RCI-FSN3 + P-AP160NAE + PC-ARF

e Do not mix other indoor unit, air panel (P-AP160NA1) and remote control switch (PC-ARF)
* if set from one remote control switch.
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4.6.2 Simultaneous Operation

This unit can be operated simultaneously with twin, triple and quad combinations.

One remote control switch (PC-ARF) can control without transition wiring up to 4 units of FSN2 series or later model types
(H-LINK 1l supported models) simultaneously (Available if it is with the transition wiring.)

Control Wiring (H-LINK 1)

| |/ |/ | Indoor Unit
owoortmt| [ — 1 [ 1

DSW6 \ / \ / \ / \ /
or
OFF

12

The dip switch 6 setting

is required. _ Remote Control Switch
Set DSW6-1# pin to OFF side (PC-ARF)

for simultaneous operation.

o

Control Method by each Optional Remote Control Switch
Operation Method by One Group
(1)  ONJ/OFF Yes
(2)  Setting of Operation Mode Yes *1)
(3) Room Temperature Setting Yes
(4) Fan Speed Setting Yes
(5)  Timer Setting Yes
(6) ON/OFF by Timer Control Yes
(7)  Operation Indication Yes
(8) Alarm Indication Yes
(9) Self-Checking Yes
(10) Test Mode Yes
(11)  Individual Louver Setting Yes *2)
(12)  Motion Sensor Setting Yes *3)

@ NOTE

* Yes: Available

e *1) Cooling and heating can not be operated simultaneously.

¢ *2) Only for RCI-FSN3 series with PC-ARF

e *3) Only for RCI-FSN3 + P-AP160NAE + PC-ARF

* Do not mix other indoor unit, air panel (P-AP160NA1) and remote control switch (PC-ARF)
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4. Electrical wiring

iagrams
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4. Electrical wiring

4.7.2 RAS-3HVNPE (1~ 230V 50Hz)
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4. Electrical wiring

4.7.3 RAS-(4-6)HVNPE (1~ 230V 50Hz)
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HITACHI

4. Electrical wiring

4.7.4 RAS-(4-6)HNPE (3N~ 400V 50Hz)
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HITACHI

4. Electrical wiring

4.7.5 RAS-(4-6)HVNCE (1N~ 230V 50Hz)
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4. Electrical wiring

4.7.7 RAS-(8-10)HN(P/C)E (3N~ 400V 50Hz)
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4. Electrical wiring
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4.7.8 RAS-12HNP (3N~ 400V 50Hz) - Prel
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4. Electrical wiring
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4.7.9 RAS-12HNC (3N~ 400V 50Hz) - Prel
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5. Control System

5.1 Device control system

HITACHI

Inspire the Next

Control subject

Control frequency of inverter
compressor

Opening degree expansion
valve of outdoor unit

Opening degree expansion
valve of indoor unit

Outdoor fan control

4-Way valve (RVR)

Solenoid valve (SVA) (Equalised
pressure valve)

Solenoid valve (SVC) (Hot gas
discharge bypass)

Solenoid Valve (SVF) (Oil return)

High/Low pressure balance

@NOTE

e LU.: Indoor unit
« 0.U.: Outdoor unit

Cooling operation

The frequency control is determined
with the next parameters:

Ratio (I.U. capacity/O.U. ca-
pacity) for individual operation.

«  Temperature difference be-
tween air inlet temperature and
setting air temperature.

Fully open

«  Control range of expansion
valve opening degree is deter-
mined to optimize |.U. gas pipe
temp. (Tg) - I.U. liquid pipe
temp. (TI) difference.

«  The expansion valve opening
degree is controlled according
to the number of connected 1.U
for individual operation.

«  Fan step is operated for O.U.
liquid pipe temp. (Te) stabiliza-
tion control.

OFF

*  Turn ON at starting.

* Pdincrease protection control.

RAS-(4-12)H(V)N(P/C)(E)

Turn ON at compressor operation
RAS-12HN(P/C)

RAS-(2-2.5)HVNP / RAS-
3HVN(P/C)(E):

Performed at the indoor expansion
valve.

RAS-(4-12)H(V)N(P/C)(E):
Turn ON SVA during stop.

Purpose
Heating operation

The frequency control is determined
with the next parameters:

* Ratio (I.U. capacity/O.U. ca-
pacity) for individual operation.

«  Temperature difference be-
tween air inlet temperature and
setting air temperature.

«  Control range of expansion
valve opening degree is deter-
mined to optimize temperature.
on the top of compressor.

¢ When number of I.U. is de-
creased, determined with I.U.
capacity. Ratio of (before/after
decrease or with above condi-
tion) for individual operation.

»  Specified opening degree at
normal control starting. After-
ward, controlled to optimize
1.U. liquid pipe temp. (TI)

*  The expansion valve opening
degree is controlled according to
the number of connected |.U for
individual operation.

* Fan Step is controlled accord-
ing to O.U. liquid pipe temp.
and temp. on the top of com-
pressor.

ON

*  Turn ON at starting.

« Pdincrease protection control.
RAS-(4-12)H(V)N(P/C)(E)

Turn ON depending on I.U. dis-
charge / suction temperature,
outdoor temperature, outdoor liquid
temperature, etc.

RAS-(3-12)H(V)N(P/C)(E)
Turn ON at compressor operation
RAS-12HN(P/C)

RAS-(2-2.5)HVNP / RAS-
3HVN(P/C)(E):

Performed at the outdoor expan-
sion valve.

RAS-(4-12)H(V)N(P/C)(E):
Turn ON SVA during stop.

» Tc/Te: Condensing temperature / Evaporating temperature
* Td: Discharge temperature

e TI: Liquid temperature

» Tg: Gas temperature
* Cap: Capacity
*  Temp.: Temperature
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Defrost operation

Fixed frequency

(For RAS-(2-2.5)HVNP and RAS-
3HVNC: stop compressor during 30
sec. After defrosting condition was
completed)

Fully open

Specified opening degrees control-
led by temp. on the top of compres-
sor. (Td).

Fan stop.

OFF

Turn ON at starting.
RAS-(4-12)H(V)N(P/C)(E)

Turn ON during defrosting
RAS-12HN(P/C)



5. Control System

The figure below shows the outline of the control system

Wireless remote control switch Thermistor for inlet air

Thermistor of discharge air

Thermistor for gas pipe

Suction gas pressure sensor

Discharge gas pressure sensor

Thermistor for outdoor temperature

HITACHI

Inspire the Next

Multiple signals

< Single signals

- Operation signals

Power source

Inverter power
V section

Lol

=

c
o
S
g § Thermistor for liquid pipe Discharge gas thermistor
Remote 25 * Thermistor for heating evaporation temp.
control MCU e
<+ = PSC
u u Protection circuit
Wireless transmission circuit A+D conversion A+D conversion E
circuit circuit 1
C vy
Remote s c c
- o o
control MCU 2 = > 2. P
ES Indoor unit MCU E 3 €3 Outdoor unit MCU Inverter control
&§° -« £° 25 |a—|
[ £ e
Elecl‘rica\ contro! Relay drive Protection EIectrigaI control Relay drive Inverter control
expansion valve drive circuit Fan control circuit expansion valve circuit for fan MCU
circuit reul iroul drive circuit reul
Indoor unit @ @ @ @ Outdoor unit
To the transmission of the
next indoor unit or the next
outdoor unit (H-Link)
Symbol Name Symbol Name
MC Motor (for compressor) CH Crankcase heater
MIF Motor (for indoor fan) CT1 Current transformer
MOF1, 2 Motor (for outdoor fan) RVR 4-Way valve
MS Motor (for auto-louver) SVAB,F Solenoid valve
MV Electronic expansion valve PSC Pressure switch for control
CMC Compressor magnetic contactor EHW Electric heater

(*) For RAS-12HN(P/C) models. Other than this, the two fan motors are controlled by the Inverter.
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5. Control System

5.2 Outdoor units PCB

HITACHI

Inspire the Next

5.2.1 RAS-(2-2.5)HVNP / RAS-3HVNC

PCB1 PCB2
PCB1 3
O |
[o102030405060708] [ 0102039405060 70 80901011 N
PCN401 6 oNZ5 THN7 N8 CNT7
DSW1[3] o DSWoLZ] %
PSW351 o (s SEGé = @]
ol CN301
LED351 O OLED353 C6 ] Psw2 §
LED2 0 DSW6 DSW3 <
e D 2,87, | 3
DSW4 ™ RrSw1 D3 1 | |3
] THM9 CN27 THMY _TF1 3
010203040506 Lotezesototoere] 8
PCNT3  CNBA 0S5 [ g
CNT H
@] psw1 O O
PCB1 Connector indication PCB1 LED indication
Connector Name LED Colour Name
PCN5 Crankcase heater of compressor (oil) LED1 Red Power source for the PCB
PCN6 Reversing valve relay This LED indicates the transmission status
e ez between the indoor unit and the RCS
PCN13 Pressure switch control
. . . This LED indicates the transmission status
PCN401 High press.ure switch protectlor.1 LED3 Yellow between the indoor unit and the outdoor unit
THM7 Qutdoor air temperature thermistor LED351 Red Forinspection
THM Pi tion t ture thermist
8 ipe evaporation temperature thermistor LED353 Red T ———
THM9 Compressor discharge temperature thermistor
CN1 Input function PCB2 Connector indication
CN2 Demand input Connector Name
CN5A Micro electronic expansion valve CN21 Transmission to PCB1
CN8 Transmission from outdoor unit to indoor unit CN301 Transmission to PCB1
CN17 Transmission to PCB2
CN22 Transmission to IPM PCB2 LED indication
CN24 Motor for outdoor fan LED Colour Name
CN25 For inspection LED1 Red
CN26 For inspection LED2 Red These LEDS indicate the cause of unit
LED3 Red stoppages
PCB1 Switch indication LED4 Red
Connector Name
DSW1 No setting PCB2 Switch indication
DSW2 Auxiliary function setting Connector Name
DSW3 Capacity code DSW301 Test run
DSw4/ . Manual defrost operation switch. The defrost option
RSW1 R R Bt ey PR is manually available under the forced defrost area
DSW5 Switch
DSW6 Switch
PSW2 Available optional function. Setting can be se-
PSW3 lected using the 7-segment display
PSW351 The inverter micro-computer checking
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5. Control System

5.2.2 RAS-3HVNPE

HITACHI

Inspire the Next

G

THMZ

THM8
=3
CN6

THM10
C
CN1

CLW4 CN100
ooe] oo
000
CN101

CN406
coo0o0o0

m
=
CN2

CNSA CN8 PCN9 PCN8

PCN14

PCN13 PCN7

FEN6 pentg PCNS &

E |
000000 cooo0 = =

|
o] =]

[

E
o] =)

CN7
o

o

TR1

Y21SW2-2 ”

PCN100

o I

R195

SK1

DM1

@Cﬁ*” — — @0

©c0000000
N

PCN1
PCN5
PCN8
PCN9
PCN10
PCN14
PCN100
PCN406
THM7
THM8
THM9
CN5A
CN6
CN8
CN100
CN404
CN406

EF1,2,3
EFR1

Connector indication
Fuse
Crankcase heater of compressor (oil)
High pressure switch protection
Compressor contactor
Low pressure switch protection
Solenoid valve
4-way solenoid valve
Power connection between PCB and DIP-IPM
Outdoor air temperature thermistor
Pipe evaporation temperature thermistor
Compressor discharge temperature thermistor
Micro electronic expansion valve
Transmission between PCB and DIP-IPM
Transmission from outdoor to indoor unit
Discharge pressure (Pd)
Line connection between PCB and DIP-IPM

Motor for fan

Power protection
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DSW1
DSW2
DSW3

DSWw4/
RSW1

DSW5
DSW6

LED1

LED2

LED3

LED4
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Switch indication
Test run
Auxiliary function setting

Capacity code
Refrigerant cycle number

Switch
Switch

LED indication
Red Power source for the PCB

This LED indicates the transmission status bet-

Clizzn ween the indoor unit and the RCS

This LED indicates the transmission status bet-

el ween the indoor unit and the outdoor unit

Red Power source at 280V for the PCB



5. Control System

5.2.3 RAS-(4-6)H(V)NPE

PCN1
PCN5
PCN7
PCN8
PCN9
PCN10
PCN14
PCN100
PCN406
THM7
THM8
THM9
CN5A
CN6
CN8
CN100
CN404
CN405
CN406

EF1,2,3
EFR1

HITACHI

Inspire the Next

e

@ CNSA CN8 PCN9 PCN8  PCN1 4PC'\,HL‘ PCN7 Pene PCN10 PCN5 @
O B3 B o F 9F JRmRf JRAE I 9

o

THM7
-]

%g o @;ﬁs [%Em
LED3 U ﬂ
Lg)Z H:Uo H:Uo

THMS
CN6

CN2

ooo ooo ooo

THM10 THM9

[ =

G

CN404 CN100

=] =

R195

®)

SK1

L]
o
ol
BTN TR
U[o
o
=
L]
3l = ==
3 LED4 & g
Ope Q 1l 2
o — N
L ST
© =
g o a
=z
Ell o PCN100

Connector indication
Fuse
Crankcase heater of compressor (oil)
Solenoid valve
High pressure switch protection
Compressor contactor
Low pressure switch protection
Solenoid valve
4-way solenoid valve
Power connection between PCB and DIP-IPM
QOutdoor air temperature thermistor
Pipe evaporation temperature thermistor
Compressor discharge temperature thermistor
Micro electronic expansion valve
Transmission between PCB and DIP-IPM
Transmission from outdoor to indoor unit
Discharge pressure (Pd)
Line connection between PCB and DIP-IPM
Motor for fan 2

Motor for fan 1

Power protection
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DSW1
DSw2
DSW3

DSW4/
RSW1

DSW5
DSW6

LED1

LED2

LED3

LED4

Switch indication
Test run
Auxiliary function setting

Capacity code
Refrigerant cycle number

Switch
Switch

LED indication
Red Power source for the PCB

This LED indicates the transmission status bet-

iz ween the indoor unit and the RCS

This LED indicates the transmission status bet-

Yellow ween the indoor unit and the outdoor unit

Red Power source at 280V for the PCB



5. Control System

5.2.4 RAS-(4-6)H(V)NCE

PCN1
PCN5
PCN6
PCN7
PCN8
PCN9
PCN10
PCN13
PCN406
THM7
THM8
THM9
THM10
CN5A
CN6
CN8
CN404
CN406

EF1,2,3
EFR1

HITACHI

Inspire the Next

G

CN5A CN8 PCNS PCN8
000

PCN14
— PCN13 ‘PCN? ‘PCNQ PCNS db
E g| |@ @ E E

=] el

*] [cE [°

i

CN7

i3§5 SEG1

[ HM9 _THM8  THM7
I EIE=T B
CN6

THM10_THM9

CN1

)

CN404
=]

o

CN406

00000

TR1

o

CN405

00000

PCN406
o

a

O

0
(L]
\lil\

SK1

0

Y20C
Y20A

5
>
SE=

PCB T

00000000

m
@
=)
=)
=)

- @O0

Connector indication
Fuse
Crankcase heater of compressor (oil)
4-way solenoid valve
Solenoid valve
High pressure switch protection
Compressor contactor
Low pressure switch protection
Pressure switch control
Power connection between PCB and DIP-IPM
QOutdoor air temperature thermistor
Pipe evaporation temperature thermistor
Compressor discharge temperature thermistor
Compressor suction temperature thermistor
Micro electronic expansion valve
Transmission between PCB and DIP-IPM
Transmission from outdoor to indoor unit
Line connection between PCB and DIP-IPM

Motor for fan

Power protection
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DSW3

DSW4/
RSW1

DSW5
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LED2

LED3

LED4
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Switch indication
Test run
Auxiliary function setting

Capacity code

Refrigerant cycle number

Switch
Switch
LED indication
Red Power source for the PCB

This LED indicates the transmission status bet-

Clizzn ween the indoor unit and the RCS

This LED indicates the transmission status bet-

allesy ween the indoor unit and the outdoor unit

Red Power source at 280V for the PCB



5. Control System

5.2.5 RAS-(8-10)HN(P/C)E

HITACHI

Inspire the Next

PCB1 PCB3
A B cm ] P | ?}) 5
C59 ) ) B e ) B = o —
DSW5  SEG
=
= & @ gog POI20 @
- e S [ m
000 a@@@@@ D o
o r
THB2 we [
Rsm o @ - 0 = saml. O 0
| T
E @I= =
52
DD = 4= E
PGH100 b=
e L] g
= o So
PCB1 Connector indication PCB1 Switch indication
Connector Name Connector Name
PCN1 Fuse DSW1 Test run
PCN5 Crankcase heater of compressor (oil) DSW2 Auxiliary function setting
PCN7 Solenoid valve DSW3 Capacity code
PCN8 High pressure switch protection ggw;ll Refrigerant cycle number
PCN9 Compressor contactor
PCN10 Low pressure switch protection DSW5 Switch
PCN14 Solenoid valve (only RAS-(8-10)HNPE) DSWe Switch
PCN100 4-way solenoid valve o
PCB1 LED indication
PCN406 Power connection between PCB1 and PCB3
LED Colour Name
THM7 Qutdoor air temperature thermistor
LED1 Red Power source for the PCB
THM8 Pipe evaporation temperature thermistor . Lo o
This LED indicates the transmission status
THM9 Compressor discharge temperature thermistor LEDZ  Green | i+ een the indoor unit and the RCS
CNSA Micro electronic expansion valve This LED indicates the transmission status
LED3 Yellow . . .
CN6 Transmission between PCB1 and DIP-IPM between the indoor unit and the outdoor unit
CN8 Transmission from outdoor to indoor unit LED4 Red Power source at 280V for the PCB
CN100 Discharge pressure (Pd)
CN102 Line connection between PCB1 and PCB3 RERgeennestenindlestel
CN404 Line connection between PCB1 and PCB3 Eennecto; hame
CN405 Motor for fan 2 FoNE f s
CN406 Motor for fan 1 PCN202 Power connection between PCB3 and PCB1
EF123 CN201 Line connection between PCB3 and PCB1
EFR,1 ’ Power protection CN202 Line connection between PCB3 and PCB1
EFR1 Power protection

124

SMGBO0079 rev.0 - 01/2013



5. Control System

HITACHI

Inspire the Next

5.2.6 RAS-12HNP - Preliminary data
@ O C5A CNB PCNg PCN8 PCNW4PCN13 PCN7 PCNe PCN10 PCNS @
= ~
E 'ﬂ DSW5 SEG1 o=
g ° LEOISE @ﬁ U T SIS °
) gl ’ {E
o LED2 o o g
,ﬂ g Q o M 0 on ) 2
SN elod i J
sS4 - RSWT 1p1
] o] O g @
) : °
3 = B E
(&)
<« Ic1
,ﬂ =
24
@ %
3
==
LED4 ‘T g
0 = o
~ B
o
e
e PCN100
O @ R195 @ ﬂ> = @ O
. J
Connector indication Switch indication
PCN1 Fuse DSW1 Test run
PCN5 Crankcase heater of compressor (oil) DSW2 Auxiliary function setting
PCN7 Solenoid valve DSW3 Capacity code
PCN8 High pressure switch protection ggwty Refrigerant cycle number
PCN9 Compressor contactor
PCN10 Low pressure switch protection DSW5 Switch
PCN14  Solenoid valve DEENE | SUET
PCN100 4-way solenoid valve
LED indication
PCN401  Fuse
. LED1 Red Power source for the PCB
PCN402 Solenoid valve
LED2 Green This LED indicates the transmission status bet-
PCN404  Motor for fan 2 ween the indoor unit and the RCS
PCN405  Capacitor LED3 Yellow TNis LED indicates the transmission status bet-
PCN406  Power connection between PCB and DIP-IPM ween the indoor unit and the outdoor unit
THM7 Outdoor air temperature thermistor LED4 Red Power source at 280V for the PCB
THMS8 Pipe evaporation temperature thermistor
THM9 Compressor discharge temperature thermistor
CN5A Micro electronic expansion valve
CN6 Transmission between PCB and DIP-IPM
CN8 Transmission from outdoor to indoor unit
CN100 Discharge pressure (Pd)
CN404 Line connection between PCB and DIP-IPM
CN406 Motor for fan 1
EF1,3 .
EFR1.2 Power protection
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5. Control System

5.2.7 RAS-12HNC - Preliminary data

PCN1
PCN5
PCN6
PCN7
PCN8
PCN9
PCN10
PCN13
PCN401
PCN402
PCN404
PCN405
PCN406
THM7
THM8
THM9
THM10
CN5A
CN6
CN8
CN404
CN406

EF1,2,3
EFR1

HITACHI

Inspire the Next

G

PCNS PCN8

CNSA cN8
oo e

PCN14

i o [

CN13  PCN7 PCN6 PCNS é

CN7
coo

[

@5 SEG1
N g
LED2 o E o

THM8  THM7

CN2

(et e i

THM10 _THM9
CN1

S

] (]
8k ?
e [
ZY o [
Oo

o >

- A

Q .
ZOHO ©% 21y (i

B Bl o7

SK1

A

(9}
PCN405
e o

Y20C
Y20A
Y21

PCN402

d|

g
PCN404

)

0000000

-

PCN401

~h
a
@
@
a
O
©)

PCN1

Connector indication
Fuse
Crankcase heater of compressor (oil)
4-way solenoid valve
Solenoid valve
High pressure switch protection
Compressor contactor
Low pressure switch protection
Pressure switch control
Fuse
Solenoid valve
Motor for fan 2
Capacitor
Power connection between PCB and DIP-IPM
Outdoor air temperature thermistor
Pipe evaporation temperature thermistor
Compressor discharge temperature thermistor
Compressor suction temperature thermistor
Micro electronic expansion valve
Transmission between PCB and DIP-IPM
Transmission from outdoor to indoor unit
Line connection between PCB and DIP-IPM

Motor for fan 1

Power protection
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DSW1
DSw2
DSW3

DSW4/
RSW1

DSW5
DSW6

LED1

LED2

LED3

LED4

Switch indication
Test run
Auxiliary function setting

Capacity code
Refrigerant cycle number

Switch
Switch

LED indication
Red Power source for the PCB

This LED indicates the transmission status bet-

Chizan ween the indoor unit and the RCS

This LED indicates the transmission status bet-
ween the indoor unit and the outdoor unit

Red Power source at 280V for the PCB

Yellow



5. Control System

HITACHI

Inspire the Next

5.3 Protection and safety control

€ Compressor protection

The following devices and their combinations protect the compressor

High-pressure switch

Oil heater

This switch cuts out the operation of the compressor when the discharge pressure exceeds the setting.

This band heater protects against the oil carry-over during the cold starting, as the band heater is

energized while the compressor is stopped.

Fan motor protection

Internal thermostat that is embedded in the fan motor winding: this internal thermostat cuts out the
operation of the fan motor when the temperature of the fan motor winding exceeds the setting. (only

for some RPI models)

@ safety and control device setting for the outdoor units

Model

Pressure Switches

For —com-  ih  Cut-Out MPa
pressor
Cut-In MPa
1~ 230V 50H A
For fuse z
control
3N~ 400V 50Hz A
CCP Timer
min.
Setting Time
Discharge gas .
Thermistor
For Condenser Fan Motor
Internal Thermostat
Cut-Out °C
For Control Circuit
A

Fuse Capacity on PCB

127

RAS-(2-2.5)HVNP

RAS-3HVNC RAS-3HVNPE

RAS-(4-6)HVN(P/C)E RAS-(4-12)HN(P/C)(E)

Automatic Reset, Non-Adjustable (each one for each compressor)

-0.05 -0.05 -0.05 -0.05
4.15 4.15 4.15 4.15
-0.15 -0.15 -0.15 -0.15
3.20+£0.15 3.20£0.15 3.20+0.15 3.20£0.15
25 40 o

(RAS-4HVNCE = 40)

2X20
Non-Adjustable

3 3 3 3

115 (OFF) Cooling 115 (OFF) Cooling 127 (OFF) Cooling 127 (OFF) Cooling
115 (OFF) Heating 115 (OFF) Heating 120 (OFF) Heating 120 (OFF) Heating

Automatic Reset, Non-Adjustable (each one for each motor)

- 120 120 120

3 5 5 5
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5. Control System

HITACHI

Inspire the Next

5.4 Standard operation sequence

5.4.1 Cooling operation

I.U.:  Indoor unit
0O.U.: Outdoor unit

RAS-(2-2.5)HVNP <500
Temp. o~ (for <60°C)
Power to Power to PCB in th ¢ $75°C7" RAS-3HVNC _ ]
O.U.: ON O.U- ON > on the top > Power to CH : ON
e o of comp.
RAS-(2-2.5)HVNP 5 500,
27500 O Rag VNG 200 ) -~
> Power to CH : OFF
Only for I.U. with
v J—> Auto-louver O reset | auto-louver
Power to | Powerto PCB in Start of transmission between
.U.: ON > 1.U.: ON > l.U.and O.U.
OFF Start of transmission between
(Higher than I.U. and remote control switch
activation level)
> FS
4 Power to YH2 in
1.U.: ON MD : ON
Power to YH2 in ON
v I.U.: OFF (Lower than activation level) (for unit with drain pump)
Setting at = o
COOL > COOL indication
v > HIGH indication
. Air
Pressing flow change

»(  MEDIUM indication

24 hours
(* 2 2 hours)

comp.

FAN switch over switch ( :
l > LOW indication )
P_I[Eshjlgg > A Switch: increasing set temp. > L
switch \ Switch: decreasing set temp. Set temp. indicated
for unit with drain pump _
Power to YH2 for > MD : ON )
20 sec. for unit with EHW
»( Powerto EHW:ON )
Pressing ‘/ . L
RUN/STOP VKRun LED:ON, RUN is |nd|cated>
switch /
=K0peration at set indoor fan speeD
Indication of unit Only RAS-12HN(P/C)
~ \ stoppage cause (d1-22)
<4 hours <50°C <25°C * Test Run: o )
(* < 2 hours) Temp. (*<30°C) Temp. (*<15°C ) Hf(:t s;a: protect;&;ll(l;s activated
on the top of on the top of after 2 hours orto7%.

comp.

:
X
:
:
:
:
'
'
'
'
'
'
:
|
:

> 25°C 1
'
'
'
'
:
:
:
:
'
'
'
'
'
'
:

Temp.
on the top of
comp.

< Ta+20 °C

>Ta+20°C

to1

Lower than
set temp.

1.U. Air
intake temp.

Continues in the next page.
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Higher than set
temp. +1°C

>-5°C

Power to Y52C

or RY1: ON P
I —(P )

Outdoor
temp.

Power to - 1 Yes > Outdoor fan
CMC : ON A sec. MOF operation
- No
(for unit with EHW) (for unit with drain pump)

Power to YH2 in
.U.:OFF

Power to
EHW:ON

‘—>( MD : ON )

SMGBO0079 rev.0 - 01/2013



5. Control System H ITACHI

Inspire the Next

.U.:  Indoor unit
0O.U.: Outdoor unit

=E Start of :
, ; | | __AUTO-OUVER 1
' Pressin ! L e only for air panel
: AUTO-LOUVE% switch : > Alternatively or indoor unit with
[ | ! ' auto-louver
o Stop of !
I AUTO-LOUVER !
;1\ Stop of inverter )
> Stop of MC
< Td target temp. -15°C
RAS-(2-2.5)HVNP g0
> N ;Lemtp‘ S Ras-shvne <« _
g ° Coemgp ° = Td target temp. -10°C o Powerto CH : ON
RAS-(2-2.5)HVNP 5 g0
(for passpvne o000
> Power to CH : OFF
> > Power to Y52C > .
> Stop of MOF > or RY1: ON »  Power to CMC: OFF
Pressing
RUN/STOP No
switch
 / After 1 Yes (for unit with drain pump)
> min. 20 sec. > Power to YH2: OFF
Power to EHW:OFF
(for unit with EHW)
=< Power to MIF: OFF )
» [ RUN/STOP lamp: OFF
COOL, set fan speed & set temp. indication: continuously ON
\ 4
( STOP )
\
Power to o . 4/
1.U.: OFF > Power to PCB in I.U.: OFF 2\ Indication LCD: OFF
\
Power to _ . /
0.U.: OFF > Power to PCB in O.U.: OFF Ar\ Power to CH: OFF
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5. Control System H |TACH|

Inspire the Next

5.4.2 Dry operation

1.U.:  Indoor unit
0O.U.: Outdoor unit

Temp. o
Power to p <55°C

€ > on the top of | Power to CH : ON
0.U.: ON comp.
260°C

> Power to CH : OFF

i

Only for I.U. with
Y Aut(')_\zlouvter 0 auto-louver
ese
Power to Power to PCB in Start of transmission between
1.U.: ON > 1.U.: ON > l.U.and O.U.
OFF Start of transmission between
(Higher than 1.U. and remote control switch
FS activation level)
A > Power to YH2 in
Power to YH2 in ON — -
v I.U.: OFF (Lower than activation level) (for unit with drain pump)
Setting at

DRY

{ DRY indication }
Y

P{Eﬁgg > A Switch: increasing set temp. > Set temp. indicated
switch. V Switch: decreasing set temp. p-

» | Power to YH2 : ON > MD : ON )g:;r_:r;it m:;
1l Ul
A I—»( Power to EHW : ON

1.U. Fan Operation: Low

A

y

P | Higher than Set
ressing o Temp. 42 °C o
RUN/STOP > intake Outdoor Power to

el A ] Temp. Y52C: ON [ to MC

Lower than set
temp.

Outdoor Fan MOF operation

4
No 5
Nn.

Y

/

/Run LED:ON, RUN is indicated>

/~ Indication of unit Only RAS-12HN(P/C)
B K stoppage cause (d1-22)

< 4 hours <50°C <25°C * Test Run:
After (* < 2 hours) Temp. (*<30°C) Temp. Hot start protection is activated
power — on the top of on the top of after 2 hours or15°C.
supply comp.
2 4 hours

(* 2 2 hours)

on the top of
comp.

2Ta+20 °C

DRY
operation

to1

Continues in the next page.
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5. Control System

Pressing

HITACHI

Inspire the Next

1.U.:  Indoor unit
0O.U.: Outdoor unit

AUTO-LOUVER switch

\

Alternatively

Start of

...................... only for air panel

or indoor unit with

Stop of auto-louver

> Stop of inverter

< Td target temp. -15°C

RAS-(2-2.5)HVNP ggec)

Temp. (for Ras-3HVNC

> on the top of

comp.
(for RAS-(22.5)HVNP 5 goec)
RAS-3HVNC

> Stop of MC

> Td target temp. -10°C

> Power to CH : ON

»{ Powerto CH: OFF

HE

> > Power to Y52C > .
> Stop of MOF > or RY1 : ON »| Power to CMC: OFF
Pressing
RUN/STOP No
switch
v After 3 Yes ] (for unit with drain pump)
> min. 20 sec. > Power to YH2: OFF
Power to EHW:OFF
(for unit with EHW)
>< Power to MIF: OFF )
» | RUN/STOP lamp: OFF
DRY, set fan s ged & set tem .pndication: continuousl ©N
\4
\4
Power to _ . A/
1.U.: OFF > Power to PCB in I.U.: OFF 2\ Indication LCD: OFF
\4
Power to _ . A/
0O.U.: OFF > Power to PCB in O.U.: OFF VK Power to CH: OFF
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5. Control System

5.4.3 Heating operation

LU.:

HITACHI

Inspire the Next

Indoor unit

0O.U.: Outdoor unit

FAN switch

over switch

RAS-(2-2.5)HVNP.gq0
Temp. o (for <60°C)
Power to Power to PCB in on theptop $75°CT" RAS-3HVNC _ Power to CH : ON
0O.U.: ON O.U.: ON = ’
RAS-(2-2.5)HVNP 5600
RAS-3HVNC 260°C) _
> Power to CH : OFF
Only for .U. with
A4 ’—> Amc};:’:g{er 0 auto-louver
Power to | Powerto PCBIn Start of transmission between
1.U.: ON > .U ON > 1.U. and O.U.
o i Start of transmission between
1.U. and remote control switch
\4
Setting at - N
HEAT > HEAT indication
> HIGH indication
\ 4
P . Air
ressing flow change »{ MEDIUM indication

i

l > LOW indication
Pressing A o .
- Switch: increasing set temp.
TEMP. > . - Set temp. indicated
switch \/ Switch: decreasing set temp.
Power to YH2 for (for unit with drain pump)‘ .
l 4’—> 20 sec. MD : ON
Pressing f
RUN/STOP =\Run LED:ON, RUN is indicated
switch
e Only RAS-12HN(PIC)

<4 hours
(* <2 hours)

<50°C
(*<30°C)

Temp.
on the top of
comp.

Temp.
on the top of

24 hours
(* 2 2 hours)

Temp.
on the top of
comp.

Lower than

= Ta+20 °C

* Test Run:
Hot start protection is activated
after 2 hours or15°C.

<25°C
(*<15°C )

TUN_-1°C in set temp>
HEATING g | Powertovs2c Power to Yes _(~ Powerto
operation intake » orRY1:ON CMC : ON A 1 sec. = MOF
Higher than set No
itemp. +2°C Power
MIF operation After 30 sec. | Power to Y21 _ |Power to RVR
at slow speed - - ON = :ON

After 3 to 48 sec.

to1

Operation at
slow fan speed

Power to
YH2:ON

Power to
YH2:0FF

for unit with EHW
—————»(  Power to EHW:ON

MOF Operation
at Set Fan Speed

Higher
than 30 °C

(with Thermo-OFF:
Low fan speed

Operation at
low fan speed

Lower than
25°C

Continues in the next page.
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( from 1 )

\ 4

Heating
Operation

Higher than
Set Temp.

Thermo-OFF

Lower

Higher than
+2°Cin
Set Temp.

Lower than
+2°C in
Set Temp.

—(

HITACHI

Inspire the Next

1.U.:  Indoor unit
0O.U.: Outdoor unit

Control of Frequency
(including Stop)

/

Control of Fan Speed
(including Stop)

/

-

[ MIF]Operation

than

Set Temp.

at Low Fan Speed

/

N

> Stop of inverter

< Td target temp.

RAS-(2-2.5)HVNP cg00c
(for RAS-3HVNC )

Temp.

-15°C

> Stop of MC

> on the top of > Td taraet & 100
comp. = arget temp. -
(for RAS-(2-2.5)HVNP »600c)
RAS-3HVNC o

> Power to CH : ON

Power to CH : OFF

HEl

» Power to Y52C > .
> Stop of MOF or RY1: ON »  Power to CMC: OFF
Pressing
RUN/STOP
switch
U Air Lower than 50 °C /
> Indoor fan motor MIF: OFF >
\
Shorter than
2 min.
Higher than 40 °C
ol Operation
discharge air at Slow Speed
temp.
Lower than 40 °C After 2 min.
\4
(o ) (r
[ RUN/STOP lamp: OFF
'QEAT, set fan speed & set temp. indication: continuously ON

\ 4
Power to . / —

. > Power to PCB in L.U.: OFF > Indication LCD: OFF
1.U.: OFF \

y
Power to ;/ .
OU - OFF > Powerto PCBin O.U.: OFF > PowertoCH:OFF >

4>< Reset of timer for defrosting >
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5.4.4 Automatic cooling and heating operation

Auto Cool/Heat I.U.:  Indoor Unit
Operation

Lower than
I.U. Air Set Temp.
Intake
Temp.
Higher than
Set Temp. J
- - ¢
/ Y
Cooling Heating
Operation Operation
€ < €
4 Y
I.U. Air 1.U. Air
Intake | Intake
Temp. Higher than Temp. Lower than
+2°C in Set Temp. -2°C in Set Temp.
Lower than Higher than

Set Temp. Set Temp.
4

Fan Fan
Operation Operation

Y

) Higher than ) Lower than
LLU. Air °\_-3°C in Set Temp. 1.U. Air +3°C in Set Temp.
Intake — | Intake
Temp. Temp.

Lower than Higher than

-3°Cin +3°Cin

Set Temp. Set Temp.
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5.4.5 Defrost operation control

HITACHI
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Heating operation

Defrosting Yes

> Power to RVR: OFF

Power to
YH2:ON

start condition

for unit with EHW
——»( Power to EHW:ON

AV{ DEFROST indication }—»
> Power to MIF: OFF }—P

»| Powerto MOF: OFF }——

A 4

Defrosting
stop condition

Defrosting operation

RAS-(2-2.5)HVNP / RAS-3HVNC

e .

Power to
: MC : OFF

Power to
MC : ON

After 90
seconds *

»| Power to
RVR: ON

Power to RVR: ON

Power to
YH2:0FF

Power to
YH2:0N

1.U.
> intake air

temp.

Lower than set
temp. +2°C

<25°C

1.U.

Higher than set
temp. +2°C

for unit with EHW
> Power to EHW:ON

»{ DEFROST disappears ——

> 1.U. fan operation: LOW

= 30°C

»( PowertoMC:OFF }—

Operation at slow fan
speed MIF

Operation at low fan
speed MIF

intake air
temp.

25°C to 30°C

C Operation at setting fan speed MIF >—>
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@ Defrosting Operation

The following defrosting operations, “Standard Defrost”, “Forced Defrost” and “Manual Defrost” are available.

1 Standard Defrost
This operation is started according to the outdoor temperature, the outdoor evaporating temperature and operating
time.

2 Forced Defrost
This operation starts when the indoor unit is operated Thermo-ON/OFF repeatedly and the standard defrost is not used.

3 Manual Defrost
This operation starts when the push switch “PSW1” on the outdoor PCB is pressed and hold for more than 3 seconds
during the maintenance work. (It is not performed when the defrosting operation is started, the high pressure and the
outdoor evaporating temperature is high.)

[@vore
Do not repeat defrost operation frequently.
€ Condition for Starting Defrost

1 Standard Defrost

a. Temperature Condition

Model RAS-(2-2.5)HVNP RAS-3HVNPE
RAS-3HVNC RAS-(4-12)H(V)N(P/C)(E)
Outdoor
Evaporating i 15
;l';ir;g)- ) Defrosting Outdoor : Defrosting
10 Operation Evaporating 10 Operation
Stop Area Temp. (°C) i Stop Area
i E (Pipe)
ghoooo__] hoce PIIIIIIYi
Temperature 6 | !
condition under 15 10 -5 01'---m 10 15
defosting ope- ' —— &\g 1'0 1'5 1. ' '
ration Outdoor 4
Temp. (°C) -5 p
Defrosting Defrosting
- Operation Operation
Start Area Start Area
15 F

b. Condition for Operating Time of Defrost Operation Start

The defrosting operation is started when the temperature condition is met “(a) Temperature Condition” after the
heating operation is performed for 40 to 120 minutes. The heating operation time is determined by estimating the
amount of frosting on the heat exchanger.

2 Forced Defrost

Condition for Starting

The forced defrosting operation is started when all the following conditions are met.
a. 120 minutes are passed after the reversing valve is “ON”.
b. The outdoor temperature is lower than 10°C.

c. The accumulated heating operation time is more than 60 minutes. (*1)
(The accumulated time is reset when the operation is stopped or the defrosting operation is performed.)

d. The compressor is operated continuously for more than 1 and half minutes. (*2)
e. The outdoor evaporating temperature is lower than 5°C (*3) right before starting the operation.

f. The pressure switch for control is “OFF”.
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@NOTE

For RAS-(2-2.5)HVNP / RAS-3HVNC:
* (*1) More than 39 minutes.

* (*2) If outdoor temperature is less than -6°C then the compressor is operated continuously for more than 2
minutes. If outdoor temperature is more than -6°C then the compressor is operated continuously for more than
9 minutes.

* (*3) Less than 6°C.

€ Condition for Completing Defrost Operation

The defrosting operation is stopped when any of following conditions are met.

1 The outdoor evaporating temperature becomes more than 25°C (*1) for 2 minutes from starting the defrosting operation.

2 The outdoor evaporating temperature becomes more than 15°C (*2) (the outdoor temperature < 10°C) after passing 2
minutes from starting the defrosting operation.

3 The outdoor evaporating temperature becomes more than 5°C (the outdoor temperature > 10°C) after passing 2 minu-
tes from starting the defrosting operation.

4 The pressure switch for control is “ON”.

5 More than 9 minutes (*3) are passed after starting the defrosting operation.

@NOTE

For RAS-(2-2.5)HVNP / RAS-3HVNC:
* (*1) More than 20°C.

* (*2) More than 10°C

e (*3) More than 10 minutes.

@NOTE

e The defrosting operation is not started immediately even if the above conditions are met. (The defrosting con-
dition may be met temporally depending on the refrigerant cycle variability.)

* The defrosting operation is started when the conditions are met continuously for period of time.
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5.5.1 Freezing protection during cooling process or dry operation

Power Supply

1.U.: Indoor Unit

Cooling or Dry Operation

Is compressor
operated for more than

Gas or Liquid Pipe
Surface Temp. of
Indoor Heat Exchanger

Is it continuous for
more than 3 min.?

30 min."H?

*1): The check interval differs
depending on the conditions.

l |
Cooling or Dry Operation

Higher than 0°C

Lower than 0°C

No

for Simultaneous or Single

C

Operation at Set Fan Speed
(In case of Dry Operation,
Operation: OFF for 6 min.)

Operation

for Individual
Operation

1.U. Electronic Expansion Valve:
Completely Closed

Inverter Frequency = OHz

for

(6 min. in case of

Gas or Liquid Pipe
Surface Temp. of
Indoor Heat Exchanger

15 min. Progress

Either of Pipe Surface

Is it continuous
more than 3 min.?

No

Dry Operation

Lower than 14°C

Higher than 14°C

No

Temp.”2 > 2°C

*2): Pipe Surface Temp.
NOT adopted at @).
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5.5.2 Prevention Control for High Pressure Increase during Cooling Operation

This function is performed to prevent the abnormal condition (Alarm Code: 02) when the air flow volume is decreased
by a seasonal wind against air outlet of the outdoor unit. When the following conditions are met, the forced Thermo-OFF
operation will be performed.

The cause of stoppage will be 13 during Thermo-OFF.
RAS-(2-2.5)HVNP /| RAS-3HVNC

1 Y52C is turned “ON” during the cooling operation, or RY1 is turned “ON” (during the compressor operation).
2 Pressure switch for control is turned “ON”.

ON 3.6MPa
OFF 2.85MPa

3 Outdoor liquid pipe temperature = 55°C
RAS-(4-12)H(V)NC(E)

1 Y52C is turned “ON” during the cooling operation, or RY1 is turned “ON” (during the compressor operation).
2 Pressure switch for control is turned “ON”.

ON 3.6MPa
OFF 2.85MPa

3 Condensation temperature = 62°C

RAS-(3-12)H(V)NP(E)

1 Y52C is turned “ON” during the cooling operation, or RY1 is turned “ON” (during the compressor operation).
2 High Pressure = 3.8MPa
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5.5.3 Prevention control for excessively high discharge gas temperature

I.U.: Indoor Unit

( Heating Operation )

265°C

U, Air
<65°C Outlet

Temp.

CMC

: OFF

Compressor:
OFF

No 3 min.
Progress

Yes

>65°C

1.U. Air
Outlet
Temp.

<65°C

No Set Temp. is
lower than
Air Intake Temp,

Yes

CMC

:ON

Compressor:
ON

Thermo-ON/OFF Control for Indoor Unit

140

1.U. Air
Outlet
Temp.

<60°C

260°C

Power to YH2: OFF

Power to EHW:OFF

(for unit with EHW)

No

CMC: ON

Yes

1.U. Air > 350
Outlet =35
Temp.

<35°C

U
demand No
frequency
>90Hz

Yes

Power to YH2: ON

Power to EHW:ON

(for unit with EHW)

Heater control for Indoor Unit

SMGB0079 rev.0 - 01

/2013
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5.5.4 Activation for protection device control

Operation )

Excessively High
Drain Water Level

Y

:

Y

HITACHI

Inspire the Next

1.U.:  Indoor Unit

0O.U.: Outdoor Unit

Contact is opened.

Yy

:

Contact is closed.

Operation: ON

Activation of
Protection Device

RUN indicator Flashes

\

Operation: OFF

Light and LCD

for .U. PCB
Excessively High L »
Temp. of I. U. Fan » [ITI]: Opened / R 5
Motor T > >
| Overcurrent (>5A) - Power to 1.U. [{
to Control Circuit o Melted | EF4,5 Transformer: OFF

Current of the
EHW circuit
> 10A or >20A

\4

Blow EHW fuse

\

are not indicated.

Power to YH2: ON

Power to EHW:ON

(for unit with EHW)

Excessively
» Overcurrent to| MOF |
(DC Motor)

Melted Fuse
of
» Overcurrent to . ”
_ | Alarmof O.U. PCB
—>
Excessively
> High Discharge
Gas Temp.
Y
Increasing )
»|  High Pressure »| LPSH ) Powert.o
to 4.15 MPa Contact is opened -Y52C : OFF
Increasing
> Temperature Power to
at Inverter Fin : OFF

Operation: OFF

Overcurrent (>5A)
to Control Circuit

\

Melted
7| [EFR1][EFst]
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5.5.5 Preheating control of compressor

RAS-(2-2.5)HVNP / RAS-3HVNC

During stopping and operating compressor

Power to O.U.: ON

Temp. at Top
of Compressor

¥ <60°C

Power to :ON

Temp. at Top
of Compressor

Power to : OFF

Temp. at Top
of Compressor

Other than above

During stopping compressor

Power to O.U.: ON

Y

Temp. at Top
of Compressor

Power to :ON

During operating compressor

Compressor: ON

Temp. at Top
of Compressor

Power to : OFF
|

142

Y

Temp. at Top
of Compressor

< Target Temp. - 15°C

Power to :ON

> Target Temp. - 15°C

Temp. at Top
of Compressor

> Target Temp. - 10°C

Power to : OFF

SMGBO0079 rev.0

-01/2013
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5.5.6 Prevention control for high pressure increase

This function is performed to prevent the abnormal condition (Alarm: 02) when the outdoor air flow is decreased by a sea-
sonal wind against air outlet.

When the CMC is ON during cooling operation, PSC is ON and Tc is higher than Tc1+4 °C, forced thermo-off operation
will be performed.

Tc: Outdoor piping temperature.
Tc1: Outdoor piping temperature when PSC is ON.
PSC ON: 3.60 MPa.

However, if it occurs more than 6 times during operation, forced thermo-off operation will not be performed. Cause of stop-
page will be 13.
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6.1 Optional input and output signals (By 7-segment display)

The system has several input and output signals, which can be selected using the following connectors of the outdoor unit’s
PCB:
- Input connectors CN1 and CN2, which have two and one ports respectively to configure three optional input signals.
- Output connector CN1, which has two ports to configure two optional output signals.

The selection of these input and output signals represent the selection of some optional functions programmed in the PCB
of the outdoor unit.

6.1.1 Available ports

The system has the following input and output ports.
Setting of the port in the PCB

Content of the indoor unit Remarks Outlet
o 1-2 of CN1 2 E °° Contact
3
1
Inputs o 2-3 of CN1 g Contact
3 o X
=) 1-2 of CN2 2 Contact
3
1 (X1
o 1-2 of CN7 2 E— DC 12V
3
Outputs
1 (X1
ol 1-3 of CN7 2 E" DC 12V
3

€ Connection

The system has the following connections:

Input connections

Output connections

Indication Connections Indication Connections
)
12 ss1 c 12 X3
CN1 Vo=230 V N7 | co0) 501G
. o
( X1 P | i
1 12 LU 12
X1
7o—| X3
SSI 13
23 1 CN7 X3
CN1 Vo=230 V SR
_ 59 _ |
(] X1 _ l
)y 23 B g 1 3
X1
o T
)
12 ss1
CN2 Vo=230 V
— X1
U 12
T .
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@ Specification of the components for a correct installation

Component Manufacturer or specifications Remarks

OMRON mini power relay model:

MY1F or equivalent Voltage between relay terminals 12 Vdc - 75 mA

Auxiliary relay (X3)

(SS1) (x1), (x2) contact example  Manual type Voltage between terminals of the 230V - 5 mA contactor
Optional part PCC-1A (capable of con-
necting the JST XHP -3 connector)
Wire (control Voltage: 12V DC 0.5 mm?

Wire (power) Voltage: 230V 2.0 mm?

@ NOTE

e The connection of the input signal is only an example.

* Keep the CN1 and CN2 wires as short as possible.

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

* If you 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.

3P connector cable Five wires with connectors as one set
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6.1.2 Available optional signals

The outdoor units have the following signals that are described in the following table.

These signals are set up through the PCB of the outdoor unit.

4 RAS-(2-2.5)HVNP / RAS-3HVNC

Input signals

Ind.

"y

Input signal

No setting application

Fixing the heating mode

Fixing the cooling mode

Demand thermo OFF

Forced stoppage

Current control demand 60%

Current control demand 80%

Current control demand 100%

Output signals

Ind.

Output signal

No setting application

Operation signal

Alarm signal

Compressor ON signal

Defrost operation signal

(@) vore

Do not set same function to multiple input port. If set, the higher input terminal number will be cancelled.

148

Application
No setting

This signal allows to pre-fix the operation mode, in this case the heating
mode, independently of what the indoor unit requests. If the indoor units
request the oposite mode than the outdoor unit, the compressor will not start.
This is very useful to set up a unique operation mode.

This signal allows to pre-fix the operation mode, in this case the cooling
mode, independently of what the indoor unit requests. If the indoor units
request the oposite mode than the outdoor unit, the compressor will not
start. This is very useful for computer rooms where the cooling mode is fixed
throughout the year.

This signal allows to stop the compressor if it reaches a certain power as well
as to put the indoor unit in Thermo-OFF. This is very useful for installations
with high power consumption.

This signal allows to control the stoppage of the compressor and the fans of
the indoor as well as outdoor units. This is very useful when used with the
alarm signals of the fire prevention systems.

This signal allows to regulate current consumption and establish an average
consumption of 60% of the rate point. This is very useful for installations that
run 24 hours a day.

This signal allows to regulate current consumption and establish an average
consumption of 80% of the rate point.This is very useful for installations that
run 24 hours a day.

This signal allows to regulate current consumption and establish an average
consumption of 100% of the rate point. This is very useful for installations
that run 24 hours a day.

Application
No setting

This signal allows to pick up the machine’s operation signal. This is very
useful to start up additional systems such as humidifiers, fans and other ad-
ditional air-conditioning systems.

This signal picks up the machine’s alarm. This is very useful to warn that an
alarm has been tripped.

This single allows to pick up the compressor’s operation signal. It is very
useful for checking signals during remote-control operation and for the
interlock of the outdoor unit.

This signal allows to pick up the defrosting of the unit. This is very useful to
know how the indoor unit is operating if there is an abnormal situation.

SMGBO0079 rev.0 - 01/2013
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Port

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

Port

CN7
CN7
CN7

CN7
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¢ RAS-3HVNPE / RAS-(4-12)H(V)N(P/C)(E)

Input signals

Ind.

[l
[

[XN]

Input signal

No setting application

Fixing the heating mode

Fixing the cooling mode

Demand thermo OFF

No setting application

Forced stoppage

Current control demand 60%

Current control demand 70%

Current control demand 80%

Current control demand 100%

No setting application

Output signals

Ind.

Output signal

No setting application

Operation signal

Alarm signal

Compressor ON signal

Defrost operation signal

[ vore

Do not set same function to multiple input port. If set, the higher input terminal number will be cancelled.
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Application
No setting

This signal allows to pre-fix the operation mode, in this case the heating
mode, independently of what the indoor unit requests. If the indoor units
request the oposite mode than the outdoor unit, the compressor will not start.
This is very useful to set up a unique operation mode.

This signal allows to pre-fix the operation mode, in this case the cooling
mode, independently of what the indoor unit requests. If the indoor units
request the oposite mode than the outdoor unit, the compressor will not
start. This is very useful for computer rooms where the cooling mode is fixed
throughout the year.

This signal allows to stop the compressor if it reaches a certain power as well
as to put the indoor unit in Thermo-OFF. This is very useful for installations
with high power consumption. This signal is only activated if function F1 has
value 1.

No setting

This signal allows to control the stoppage of the compressor and the fans of
the indoor as well as outdoor units. This is very useful when used with the
alarm signals of the fire prevention systems. This signal is only activated if
function F1 has value 1.

This signal allows to regulate current consumption and establish an average
consumption of 60% of the rate point. This is very useful for installations that
run 24 hours a day.

This signal allows to regulate current consumption and establish an average
consumption of 70% of the rate point. This is very useful for installations that
run 24 hours a day.

This signal allows to regulate current consumption and establish an average
consumption of 80% of the rate point.This is very useful for installations that
run 24 hours a day.

This signal allows to regulate current consumption and establish an average
consumption of 100% of the rate point. This is very useful for installations
that run 24 hours a day.

No setting

Application
No setting

This signal allows to pick up the machine’s operation signal. This is very
useful to start up additional systems such as humidifiers, fans and other ad-
ditional air-conditioning systems.

This signal picks up the machine’s alarm. This is very useful to warn that an
alarm has been tripped.

This single allows to pick up the compressor’s operation signal. It is very
useful for checking signals during remote-control operation and for the
interlock of the outdoor unit.

This signal allows to pick up the defrosting of the unit. This is very useful to
know how the indoor unit is operating if there is an abnormal situation.
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Port

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

CN1 and CN2

Port

CN7
CN7
CN7

CN7
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6.1.3 Setting of the optional signals

The optional signals of the outdoor unit are set up from the
PCB of the outdoor unit and can be selected by pushing
switches PSW1, PSW2 and PSW3.

@ NOTE

Before setting the optional signals, must be complied
the following conditions:

e Outdoor unit must be stopped
* Check mode must not be selected
* External optional signal must not be connected

If the initial setting has to be modified, the following instruc-
tions must be followed:

1 Set pin 6 of DSW2 to ON. Set pin 4 of DSW1 to ON.
Because of these settings, the input/output signals se-
lection mode becomes available and the following indi-
cation appears on the 7-segment display.

{ > {

l { - (
Input/output Function
terminal number

This example indicates that function number 1 “Fixing
the heating mode” is set at input 1.

2 By pressing the push switches PSW2 and PSW3, it can
be changed the input/output terminal name. (See the
flowchart show in the side).

3 By pressing the push switch PSW1, it can be changed
the function number. (See the flowchart show in the
side)

4 After selecting the function number, return pin 6 of
DSW?2 to OFF position and pin 4 of DSW1 to OFF.

The selected contents are memorized in the outdoor unit
printed circuit board and the function selection mode is
stopped. The memorized data is maintained even power
source lines are disconnected. The connecting details of
each function are described, and the required parts are also
indicated in the section Description of the optional signals
on this chapter.
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Input setting 1 ( — ( ¢— Factory setting
CN1, 1-2 ‘ ' '
<+
PSW1
SET* PSW2 PSW3
1 |~ (11
i N
Input setting 2 -’ — -’ ¢— Factory setting
CN1, 2-3 ‘ ,- ,-
. < .
PSW1
SET* PSW2 PSW3
1 |~ (1
(] N
Input setting 3 -’ — 1 ¢— Factory setting
CN2, 1-2 ‘ -' -'
P < P
PSW1
SET* PSW2 PSW3
1 |~ (1
i (]
Output setting [ — ( ¢— Factory setting
1CN7,1-2 ‘-’ ( ]
- <+
PSW1
SET* PSW2 PSW3
1 |~ (1
(] (]
Output setting -‘ — 1 ¢— Factory setting
2CN7,1-3 ‘-' ’- ’-
S SN < .
PSW1
SET* PSW2 PSW3
1 |~ (1
(A (]

(*) Set




6. Optional functions H ITACH I

Inspire the Next

6.1.4 Description of optional signals
@ Input signals

RAS-(2-2.5)HVNP /| RAS-3HVNC
1 Fixing operation mode (heating / cooling)(1/2)

This input function is fixed in terminals CN1 or CN2 of the PCB of the outdoor unit, to use it as a cooling and heating mode.
CN1 must be set up as follows.

Short circuit between the terminals 1 and 2 of CN1: set heating mode.
Short circuit between the terminals 2 and 3 of CN1: set cooling mode.

After having pre-fixed the established mode, the remote control can only be used to adjust the temperatures. Stoppage
code “d1” “20” will be displayed if an attempt is made to change the operation mode of any of the indoor units with the
remote control.

Example of wiring diagram of fixing the operation mode.

Outdoor unit PCB

CN1
g’ S ks&
1| 977
I 382 Power
X1 N\ supply
g —'_O X2 X1
,

*  A: 3P connector cable.

«  X1: Cooling.

¢ X2: Heating.

«  S81: Fixing operation mode switch.
«  S82: Change over switch

2 Demand thermo OFF (3)

This is an input function to control the maximum power that the compressor can consume. When this option is turned on,
the outdoor units are stopped completely, and the indoor units go into thermo-OFF. Alarm “10” is displayed on the remote
control. If the switch of this function is disconnected it becomes available again.

Connect the cabling and use the materials as shown in Available ports.

3 Forced stoppage (4)

This is an input function that turns on when the switch receives a signal that causes the compressor and the fan motor of
the indoor unit to stop; alarm “10” displays on a remote-controlled when this option turns on. If the switch of this function is
disconnected it becomes available again.

Connect the cabling and use the materials as shown in Available ports.

4 Current control demand (5/6/7)

This is an input function that turns on when it detects that the frequency of the compressor reaches 60%, 80% or 100%.
The frequency of the compressor is determined when the maximum current reaches the established limit.

Connect the cabling and use the materials as shown in Available ports.

If the running current of the outdoor unit exceeds the maximum limit, the unit changes to the thermo-OFF condition. Stop-
page cause code “10” will appear. When the input terminal is opened during the demand current control, the control of the
input terminal is reset.
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RAS-3HVNPE / RAS-(4-12)H(V)N(P/C)(E)
1 Fixing operation mode (heating / cooling)(1/2)

This input function is fixed in terminals CN1 or CN2 of the PCB of the outdoor unit, to use it as a cooling and heating mode.
CN1 must be set up as follows.

Short circuit between the terminals 1 and 2 of CN1: set heating mode.
Short circuit between the terminals 2 and 3 of CN1: set cooling mode.

After having pre-fixed the established mode, the remote control can only be used to adjust the temperatures. Stoppage
code “d1” “20” will be displayed if an attempt is made to change the operation mode of any of the indoor units with the
remote control.
Example of wiring diagram of fixing the operation mode.

Outdoor unit PCB

CN1
g S kssn
1119/
SS2 Power
X1 supply
g —'_O X2 X1
,

A: 3P connector cable.

X1: Cooling.

X2: Heating.
+  S81: Fixing operation mode switch.
+  8S2: Change over switch

2 Demand thermo OFF (3)

This is an input function to control the maximum power that the compressor can consume. When this option is turned on,
the outdoor units are stopped completely, and the indoor units go into thermo-OFF. Alarm “10” is displayed on the remote
control. If the switch of this function is disconnected it becomes available again.

Connect the cabling and use the materials as shown in Available ports.

3 Forced stoppage (5)

This is an input function that turns on when the switch receives a signal that causes the compressor and the fan motor of
the indoor unit to stop; alarm “10” displays on a remote-controlled when this option turns on. If the switch of this function is
disconnected it becomes available again.

Connect the cabling and use the materials as shown in Available ports.

4 Current control demand (6/7/8/9)

This is an input function that turns on when it detects that the frequency of the compressor reaches 60%, 70%, 80% or
100%.

The frequency of the compressor is determined when the maximum current reaches the established limit.
Connect the cabling and use the materials as shown in Available ports.

If the running current of the outdoor unit exceeds the maximum limit, the unit changes to the thermo-OFF condition. Stop-
page cause code “10” will appear. When the input terminal is opened during the demand current control, the control of the
input terminal is reset.
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€ Output signals

Operation signal (01)

This optional signal is used to pick up the operation signal. It can be used to turn on or off complementary units of the air-
conditioning system,such as fans, humidifiers, etc.

Connect the cabling and use the materials as shown in Available ports.

Note that the contact of auxiliary relay X3 is closed when an operation signal is issued.

Alarm signal (02)
This optional signal is used to pick up the activation of safety devices.
Connect the cabling and use the materials as shown in Available ports.

Note that the contact of auxiliary relay X3 is closed when an operation signal is issued.

Compressor on signal (03)

This optional signal is used to pick up the signal when the compressor is ON. It can be used to check how the compressor
is running at all times. It is very useful for locking the compressor when the fans are locked.

Connect the cabling and use the materials as shown in Available ports.

Note that the contact of auxiliary relay X3 is closed when an operation signal is issued.

Defrost operation signal (04)
This optional signal is used to pick up when defrosting turns on. It is very useful to check if the indoor unit is in thermo-OFF.
Connect the cabling and use the materials as shown in Available ports.

Note that the contact of auxiliary relay X3 is closed when an operation signal is issued.
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6.2 Optional functions (By 7-segment display)

The outdoor unit has several optional functions which can be selected through the 7-segment display of the outdoor unit
PCB.

6.2.1 Setting of the optional functions

The optional functions of the outdoor unit are set up from the PCB of the outdoor unit and can be selected by pushing
switches PSW1, PSW2 and PSW3.

[ ore

Before setting the optional functions, must be complied the following conditions:
e Outdoor unit must be stopped

e Check mode must not be selected

* External optional signal must not be connected

If the initial setting has to be modified, the following instructions must be followed:

1 Set pin 5 of DSW2 to ON. Set pin 4 of DSW1 to ON. Because of these settings, the optional function selection mode
becomes available and the following indication appears on the 7-segment display.

| g [ (
) | — {

Optional function Availability

This example indicates that optional function “Control of the indoor unit fan during Thermo-OFF in heating mode” is
available.

2 By pressing the push switches PSW2 and PSWa3, it can be changed the optional function. (See the flowchart show in
the next page).

3 By pressing the push switch PSW1, it can be selected the availability of this optional function. (See the flowchart show
in the next page).

4 After selecting the function number, return pin 5 of DSW2 and pin 4 of DSW1 to OFF position.

The selected contents are memorized in the outdoor unit printed circuit board and the function selection mode is stopped.
The memorized data is maintained even power source lines are disconnected. The details of each function are described
in the section Description of the optional functions on this chapter.
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SEG2 SEG1
Control of the indoor Nl (| "1
unit fan during Thermo- Il [ ]
OFF in heating mode
PSW2
PSW1 i
SET*
PSW3 "
Night mode (Low noise) _ 1
ye M
PSW2
PSW1
SET* |
(
PSW3 l
Cancelation of outdoor | 1
ambient temperature (| M
limit of heating PSW2
PSW1 i
SET*
(o
PSW3 ~a
Change of defrost (_ ()
condicion (] M
PSW2
PSW1
SET*
(
PSW3 (
Slo defrost setting I | (]
0 M
PSW2
PSW1
SET*
(
PSW3 l
Cancellation of outdoor (r 1
hot start limit (12HP) )y [
PSW2
PSW1
SET* |
(
PSW3 {
Capacity adjustment for )t 1
long piping yo M
(for 3 to 12HP) PSW2
PSW1 i
SET* |
(
PSW3 l
Compressor frequency el _ (N
control target value for s M
cooling PSW2
PSW1 i
SET*
(
PSW3 {
Compressor frequency | ()
control target value for yurt [}
heating PSW2
PSW1 I
SET*
(
PSW3 (
Not prepared |l =1
P A
PSW2
PSW1 I
SET*
(
PSW3 (
! 1@

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

SMGB0079 rev.0 - 01/2013

HITACHI

Inspire the Next

0

SEG2 SEG1
Indoor exp. valve ope- -~ "~ .
ning change for stoppa- :' ] [} Not Available
ge indoor unit in heating
mode 1 or 2 PSW2
(for 3 to 12HP) PSW1
SET* |
PSW3 " ~ ’:' Available
Indoor exp. valve = "1 .
opening change for 1 [N} Not Available
Thermo-OFF indoor unit
in heating mode 1/2 PSW2
(for 3 to 12HP) PSW1
SET*
PSW3 -~ ’:’ Available
Indoor exp. valve initial I .
opening of indoor unit in = 1 ) Not Available
heating mode 1 or 2 PSW2
(for 3 to 12HP) PSW1 ¢
SET* |
L " ~ ’:’ Available
Low noise setting () 1 .
-t Not Available
(] i
PSW2
PSW1 ¢
SET*
{ | Available
PSW3 {
Fixing on demand (- > .
function P g I Not Available
PSW2
PSW1
SET* ¢
{ | Available
PSW3 l
Wave function setting ) ,: ('l Not Available
Ly g i
pew2 PSW1 t
SET*
{ | Available
PSW3 {
Cold draft protection ] 1 .
1or2 s I Not Available
(for 3 to 12HP) PSW2
PSW1
SET* | ¢
~ | Available
PSW3 (1~
Cancellation of hot gas [ 1 .
bypass control = I Not Available
(for 3 to 12HP) oW
SET* PSW1 ¢
{ | Available
PSW3 ]
Forcibly stoppage after A I Not Available
defrost operation (] M
(for 3 to 12HP) PSW2
SET* | PSW1 ¢
{ | Available
PSW3 (]
Defrost control in de- g | ] .
mand mode o I Not Available
(for 3 to 12HP) oW
SET | PSW1 t
l { | Available
PSW3 {
Not prepared Fo~F 5 1 Not Available
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SEG2 SEG1
Control of the indoor Nl (| I
unit fan during Thermo- I ]
OFF in heating mode
PSW2
PSW1 i
SET*
PSW3 :
Night mode (Low noise) - ]
ye [N
PSW2
PSW1
SET* |
(
PSW3 {
Cancelation of outdoor | (]
ambient temperature (] (
limit of heating PSW2
PSWA1 I
SET*
(=
PSW3 ~
Change of defrost (_ 7=
condicion (] ]
PSW2
PSW1
SET*
[}
PSW3 (
Slo defrost setting I | [y
=0 -
PSW2
PSW1
SET*
[}
PSW3 (
Cancellation of outdoor - ]
hot start limit (12HP) y ) [N}
PSW2
PSW1
SET* |
(
PSW3 {
Capacity adjustment for ) [
long piping yo (
(for 4 to 12HP) PSW2
PSWA1 I
SET* |
(
PSW3 (
Compressor frequency el _ ]
control target value for yon o
cooling PSW2
PSWA1 I
SET*
(
PSW3 (
Compressor frequency o [y
control target value for yurt i
heating PSW2
PSW1 i
SET*
[}
PSW3 (
Not prepared gl I
PN -l
PSW2
PSW1 I
SET*
[}
(

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available

Not Available

Available
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SEG2 SEG1
Not prepared g 1 Not Available
puC | )
PSW2
PSW1
SET*
1| Available
PSW3 ~-
Indoor exp. valve = I i
opening change for :l ’:l = Not Available
Thermo-OFF indoor unit
in heating mode 1 PSW2
(mode 2 not prepared) PSW1
SET*
poW3 ’l ~ ,j Available
Not prepared - )1 | NotAvailable
= =
PSW2 ¢
PSW1
SET*
(__ 2| Available
PSW3 ~-
Low noise setting () [ i
-t Yo Not Available
[y (] =
PSW2
PSW1
SET* ¢
{ | Available
PSW3 (
Fixing on demand (- " i
function P I Not Available
PSW2
PSW1
SET* ¢
(| Available
PSW3 (
Wave function setting Y I i
S Not Available
g =
PSW2 s
SET* #
(| Available
PSW3 (
Cold draft protection ] " i
S Not Available
1or2 | (] A
(for 4 to 12HP) Sows
PSW1
SET* | ¢
(__ 2| Available
PSW3 ~-
Not prepared | g I | NotAvailable
= =
PSW2
ST PSW1 ¢
(| Available
PSW3 (
Forcibly stoppage after I 71| NotAvailable
defrost operation (| i
(for 4 to 12HP) PSW2
SET* | re ¢
(| Available
PSW3 (
Defrost control in de- g | [ i
ond mode - I Not Available
(for 4 to 12HP) PSW2
SET* | e #
{ | Available
PSW3 {
Not prepared F2~FE :-" Not Available
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6.2.2 Description of the optional functions

Control of the indoor unit fan during Thermo-OFF in heating mode (- )

[ ng

Press PSW1 and select the setting condition “1” at the circulator function at heating thermo-OFF “F R”.

In case that the fan speed is changed to “LOW” at heating Thermo-OFF, there is a case that the room air temperature is
too high at heating Thermo-OFF.

In this case, the circulator function at heating thermo-OFF is recommended, and its function explains below.

The indoor fan operates for 2 minutes and stops for 6 minutes as a cycle when the activation conditions are satisfied.
* Operation

When the indoor unit is at thermo-OFF during the heating operation, the indoor fan operates and stops for 6 minutes in 2
minute cycles

Fan Motor Operation. ... .. . . e e e ettt ettt e s s — e —

Fan Motor Stop —_—l
2 (min.) 6 (min.) 2 (min.) 6 (min.)

»
< P> > < >

@ NOTE

When the indoor fan is stopped by another control, it is not available to operate indoor fans.

Night mode (Low noise) ( 1)

Press PSW1 and select the setting condition “1” at the night shift (low noise) “~ «“. Then, this function can be set (only in
cooling operation).

The outdoor fan operation is controlled by fan controller as shown below.

The night shift operation shall be applied in case that the cooling capacity has the margin to be allowed for the capacity
decrease and the low sound operation is required especially in the nighttime.

e OQutdoor Fan

110%
A
80% 4

Maximum A ] |
Rotation 60% y | |
(Rotation Ratio) | |
| | | |

| | | |

| | | |

| | | |

| | | |

22 25 30 33

Outdoor Temperature (°C)

[ vore

When the outdoor temperature is lower then 30°C in the cooling operation, the compressor frequency and the
outdoor fan speed will be operated low. In this case, the cooling capacity decreases to approximately 60% at the
same time.
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Cancellation of Outdoor Ambient Temperature Limit (Z5)

Press “PSW1” and select the setting condition “0” to “3” at the cancellation of outdoor ambient temperature limit of “5/5”.
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

0 Not available (default setting)
1 Heating
Cooling

Heating / Cooling

Cancelled Conditions for Outdoor Unit Ambient Temperature Limit

* Heating Operation

If one of following conditions is continued for 1 second, the unit will be under Termo-OFF.
- Ta>23°C and Pd > 3.7 MPa
- Ta>21°C, Ti > 26°C and Pd > 3.7 MPa
- Ta>15°C, Ti > 29°C and Pa > 3.7 MPa

» Cooling Operation

If the following condition is continued for 1 second, the unit will be under Termo-OFF.
- Ta<-7°C

Ta: Outdoor Ambient Temperature
Ti: Indoor Air Inlet Temperature

Pd: Discharge Pressure

@ NOTE

If this function is set and the outdoor unit operates in the stoppage area for a long time, the outdoor unit may be
damaged since protection control is cancelled.

Change of defrost condition (/)
Press “PSW1” and select the setting condition “1” at the change of defrost condition “.{=".

Example for RAS-(3-12)H(V)N(P/C)(E):

Standard Specifications (factory default state) Heating specification
Setting condition .

Function selection setting v/ :J Function selection setting v/ : |

15 15
Outdoor Defrosting Outdoor Defrosting
Evaporating I Operation Evaporating Operation
Temp. (°C) 10 Stop Area Temp. (°C) 10F Stop Area
(Pipe) (Pipe)
[} S KLLL L LLLL B |beccoocos VI IIIIIA
Temperature i ]
conditions under 15 10 5 9 56 10 15 15 10 -5 9 56 10 15
defrosting — : 21 i ) ' —— 2 i ' '
operation Outdoor ! Outdoor
Temp. (°C) 6 ‘75 p Temp. (°C) <
b % Defrosting Defrosting
T Operation =10 Operation
Start Area Start Area
-15 -15
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Slo defrost setting (-.)
wh o fu

Press “PSW1” and select the setting condition “1” at the slow defrost setting “m.“.

Indoor fan operation is stopped during the defrost operation.

Setting condition* Indoor fan operation
0 Indoor fan stop during defrost operation
1 Indoor fan SLo during defrost operation

[N g

Cancellation of outdoor hot start limit (-’

Press “PSW1” and select the setting condition “1” at the cancellation of hot start setting “+/”, so the hot start protection
control can be canceled.

Long piping setting (-./

@ _)(»

Press “PSW1” and select the setting condition “1” at the long piping setting “ri”.

If cooling capacity or heating capacity is not enough under the long-distance piping condition, this function can be set the
target compressor frequency higher than normal target value.

Wave function setting (./F)
“«) (1Zn

Press “PSW1” and select the setting condition “1”, so that the wave function setting “ii=".

While this function is activated, the maximum limit of running current is changed from 60% to 100% as shown in the figure.

Electricity -- -- I
consumption
(100%)

Electricity
consumption
(60 to 80%)

20min. 10min. 20min. 10min. 20min.10min. 20min.

@ NOTE

» Wave function can be activated when demand function is selected at one of the input terminal indications « {,
and 3.

e The minimum limit of running current control is according to the set value of the demand function.
e If demand function is not set at the input terminal indication, this function can not be activated.
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Fixing on demand function (=F)

« (I

Press “PSW1” and select the setting condition “1”, so that the fixing of demand function “==” can be set.

However, it is not necessary to short-circuit the demand input terminals on the outdoor unit PCB. (Refer to section Descrip-
tion of optional signals in the input Current control demand)

The tables below is the limit of the running current for this function.

RAS-(2-2.5)HVNP / RAS-3HVNC RAS-3HVNPE / RAS-(4-12)H(V)N(P/C)(E)
Control function number Demand running current
Control function number Demand running current *) control
*) control
1to 5,10 100%
1to4 100%
6 60%
5 60%
7 70%
6 80%
8 80%
7 100%
9 100%

(*) This function can be activated when demand function (*) This function can be activated when demand function

is selected at one of the input terminal indications « {, «Z' is selected at one of the input terminal indications « {,
and 3. In case that multiple demand functions are set at and (3. In case that multiple demand functions are set at
the input terminal indications « {, «=' and 3, the demand the input terminal indications « {, «= and 3, the demand
running current is selected as below. running current is selected as below.
5>6>7 6>7>8>9
(Control function number) (Control function number)

«  Demand Control.

Adopting self-demand function which drastically decreases power consumption has largely improved energy-saving.

consumption exceeding the

( Excesive power supply
power setting range is

c
2 restricted
o
S
=}
g ___________________ - - - | Power setting
t Selectable from 100%, 80%, 70% and
g Maximum efficiency is secured 60% of the rated power consumption
o within the power setting range for cooling operation.
o
Morning Daytime Nigth

Operating hours

Cold draft protection 1 (i)

Press PSW1 and select the setting condition “1” at the cold draft protection 1 “F&”, so the cold draft protection can be set.
When the minimum indoor unit discharge air temperature falls down to 12°C and below at cooling operation, outdoor fan
stops and compressor frequency forcibly decreases to prevent a drop in discharge air temperature.

Setting condition Temperature (°C) Condition
0 - Not available (default setting)
The cold draft is prevented by the compressor frequency
1 <12 control and turning ON SVC (solenoid valve for high pres-

sure bypass circuit).
The cold draft is prevented by the compressor frequency

2 <12
control.
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6.3 Optional functions (By remote control switch)

Additionally to the possible optional functions by the 7-segment display of the outdoor unit's PCB, there are available a
large quantity of optional functions for each remote control switch connected to the system.

An example of the available optional functions by one of the HITACHI remote control switches (PC-ART) is shown below:

@ NOTE

* Please, refer to the Controller’s Technical Catalogue for the specific information about the optional functions
of PC-ART and for the rest of HITACHI’s remote controls.

¢ The optional functions shown in the following table for PC-ART are the last updated at time of publication. In
order to know the current optional functions, refer to the Controller’s Technical Catalogue.

Individual  Setting

Items Optional function setting condition Contents
00 Standard (Set temperature +4°C)
by | RSl OF ey TR E S o 01 Removal (Set temperature)
compensation
02 Set temperature +2°C (*1)
00 Not available
b2 Circulator function at heating Thermo-OFF o
01 Available
00 Not available
b3 3 minutes OFF guard compressor o
01 Available
00 Standard
01 100 hours
b4 Period for filter sign o 02 1,200 hours
03 2,500 hours
04 No indication
00 Not available
b5 Fixing of operation mode x
01 Available
00 Not available
b6 Fixing of setting temperature x
01 Available
00 Not available
b7 Fixing cooling operation x
01 Available
00 Not available
b8 Automatic COOL/HEAT operation x
01 Available
00 Not available
b9 Fixing fan speed x
01 Available
bA  Not prepared x “--"Fixed Not used
00 Standard (No compensation)
bb Cooling temperature compensation o 01 Set temperature -1°C

02 Set temperature -2°C

00 Not used

bC Not prepared -
01 (Use as 00 conditions)
00 Not used

bd Not prepared -
01 (Use as 00 conditions)
00 Not used

bE Not prepared -
01 (Use as 00 conditions)
00 Not used

C1 Not prepared -
01 (Use as 00 conditions)
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Cc2

C3

C4

C5

C6

Cc7

C8

Optional function

Not prepared

Not prepared

Not prepared

Static pressure selection (RPI)

Increased fan speed (RCI, RCIM, RCD)

Increasing fan speed

Canceling 3 minutes compressor guard

Thermistor of remote control switch

C9 Not prepared

CA  Not prepared

Cb Selection of forced stoppage logic

CC  Not prepared

Cd Not prepared

CE  Not prepared

CF Change of louver swing angle

d1 Power supply ON/OFF 1

d2 Not prepared

d3 Power Supply ON/OFF 2

a4 Prevention for cooling discharge air tempera-
ture decrease

d5 Prevention for heating discharge air tempera-
ture decrease

dé Room temperature control for energy saving

d7 Not prepared
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Setting
condition

“--" Fixed
00
01
00
01
00
01
02
00
01
02
00
01
00
01
00

01
02

“--" Fixed
“--" Fixed
00
01
00
01
00
01
00
01
00
01
02
00
01
“- -” Fixed
00
01
00
01
00
01
00
01

00~07
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Contents

Not used

Not used

(Use as 00 conditions)
Not used

(Use as 00 conditions)
Average static pressure (factory set)
High static pressure
Low static pressure
Normal

Speed increase 1
Speed increase 2

Not available
Available

Standard

Cancellation

Control by indoor suction thermistor

Control by thermistor of remote control switch

Control by average value of indoor suction
thermistor and thermistor of remote control switch

Not used

Not used

Forced stoppage input: A contact
Forced stoppage input: B contact
Not used

(Use as 00 conditions)
Not used

(Use as 00 conditions)
Not used

(Use as 00 conditions)
Standard (7 steps)

Draft prevention (5 steps)
High ceiling (5 steps) (*2)
Not available

Available

Not used

Not available

Available

Not available

Available

Not available

Available

Not available

Available

Not used
(Use as 00 conditions)
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Individual  Setting

Items Optional function setting condition Contents
00 Automatic ventilation
KPI: Ventilation mode 01 Ventilation with total heat exchanger
E1 o 02 Ventilation with bypass (No total heat exchange)
00 Not available
Econofresh: all fresh mode
01/02 All fresh mode
00 Not available
KPI: Increasing air supply volume
01 Available
E2 o
00 Not available
Econofresh: Enthalpy sensor
01 Available
00 Not used
E3 Not prepared o
01 (Use as 00 conditions)
00 Standard
KPI: Pre-cooling / Pre-Heating period 01 30 minutes
E4 o 02 60 minutes
Econofresh: gas sensor 00 Standard
01/02 CO? sensor
00 Not used
ES Not Prepared o
01 (Use as 00 conditions)
00 Not available
E6 Indoor.fan operation time after cooling o 01 60 min.
operation stoppage
02 120 min.
00 Not used
E7 Not prepared =
01 (Use as 00 conditions)
00 Not available
E8 Fan operation control at heating Thermo-OFF o
01 Available
00 Not used
E9 Not prepared -
01 (Use as 00 conditions)
00 Not used
EA Not prepared o
01 (Use as 00 conditions)
00 Not available
Eb Fan operation control at cooling Thermo-OFF o 01 LOwW
02 SLOW
00 Not available
EC Forced Thermo-ON stoppage at cooling o
01 Available
00 Not used
Ed Not prepared o
01 (Use as 00 conditions)
00 Not available
EE  Automatic fan speed control ¢
01 Available
00 Not used
FO Not prepared o
01 (Use as 00 conditions)
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F1

F2

F3

F4

F5

F6

F7

F8

F9

FA

Fb

Optional function

Automatic timer OFF setting

Main and secondary remote control setting

Automatic temperature setting release (*3)

Automatic release time

Automatic cooling temperature release (*4)

Automatic heating temperature release (*5)

Prevention of operation stoppage due to re-
mote control operating error (*6)

Lock function for operation mode selection

Lock function for temperature setting

Lock function for fan speed selection

Lock function for swing louver operation
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Setting
condition

00
01
02
03

04-24
0A
0B
0c
oD
OE
OF
00
01
00
01
00
01
02
03
19
20

21-24
25

26-28
29
30
19
20

21-24
25

26-28
29
30
00
01
00
01
00
01
00
01
00
01

Contents

Function not valid

1h

2h

3h

(04-24) h

0.5h

1.5h

40 mins

45 mins

50 mins

55 mins

Master

Slave

Not available
Available

30 minutes (Factory setting)
15 minutes

60 minutes

90 minutes

19°C

20°C

(21-24) °C

25 °C (Factory setting)
(26-28) °C

29°C

30°C

19°C

20°C

(21-24) °C

25 °C (Factory setting)
(26-28) °C

29°C

30°C

Not available
Available

Not available
Available (Factory-setting)
Not available
Available (Factory-setting)
Not available
Available (Factory-setting)
Not available

Available (Factory-setting)
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6. Optional functions

Items

FC

Optional function

Cooling lower limit for setting temperature (*4)

Fd Heating upper limit for setting temperature (*5)
FE Not prepared
FF Not prepared
H1 Not prepared
H2 Indication of hot start
H3 Not prepared
H4 Not prepared
H5 Not prepared
J1 Temperature indication (*7)
J2 Not prepared
J3 Run indicator color
J4 Not prepared
J5 Not prepared
J6 Not prepared
J7 Not prepared
J8 Eco-operation (*8)
J9 Not prepared
165

Individual
setting

00
01
02

09
10
00
01
02

1
12
00

02
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
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Setting
condition

Contents

Standard
Lower limit +1°C

Lower limit +2°C

Lower limit +9°C
Lower limit +10°C
Standard

Upper limit —1°C
Upper limit —2°C

Upper limit —11°C
Upper limit —12°C

Not used
(Use as 00 condition)

Not available

(Use as 00 condition)
Not available

(Use as 00 condition)
Show

Hide

Not available

(Use as 00 condition)
Not available

(Use as 00 condition)
Not available

(Use as 00 condition)
Not available
Available

Not available

(Use as 00 condition)
Green

Red

Not available

(Use as 00 condition)
Not available

(Use as 00 condition)
Not available

(Use as 00 condition)
Not available

(Use as 00 condition)
Not available
Available

Not available

(Use as 00 condition)

HITACHI
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Individual  Setting

Items Optional function setting condition Contents

00 Not available

JA Not prepared -
01 (Use as 00 condition)
00 Not available

Jb Not prepared -
01 (Use as 00 condition)
00 Not available

K1 Not prepared X
01 (Use as 00 condition)
00 Not available

K2 Not prepared X
01 (Use as 00 condition)
00 Not available

K3 Not prepared X
01 (Use as 00 condition)
00 Not available

K4 Not prepared -
01 (Use as 00 condition)
00 Standard

K5 Motion sensor detection level - 01 High
02 Low

o: Allow individual setting.
x: Setting is used for all the outdoor units

- Not used

[ ore

*1: The “02” setting may not be available according to the type of indoor unit.

*2: 00: Standard (7-step operation), 01: Draft Prevention (lower 2 steps cutoff), 02: High ceiling (upper 2 steps cut
off)

*3: In case that the set temperature is changed and kept within the set time at “F4”, the temperature is automatica-

lly changed to “F5” and “F6”. (In case that the set temperature is out of range at “F5” and “F67, it is applied within
upper and lower limit for the set temperature.)

*4: Applicable to fan, cooling and dry operation modes.
*5: Applicable to heating operation mode.
*6: Operation is stopped by pressing the by (run/stop) switch for 3 seconds.

*7: The sensor value at “C8” will be indicated. When the thermistor for remote control switch is used, the average
value of the thermistor for remote control switch and the thermistor for indoor inlet will be indicated.

*8: When the unit is restarted by the remote control switch, the temperature automatically changes to the setting
temperature of “F5” or “F6”.

* After at least 3 minutes from the power ON, not change the optional setting.

* When changing “CF” setting (change of louver swing range), restore the power supply or allow the louver to
make one complete swing fully in the auto swing mode to apply the optional setting.

* The optional settings are different according to the indoor and outdoor unit models. Check to ensure that the
unit has the optional setting or not.

* Record the setting conditions for each optional setting in the “Setting” column of the table.

* The above optional functions with “X” mark at the individual setting can change the condition only when “All
Rooms” is set.
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7 . Test run
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7.1 Checking procedure before the test run

When you have finished the installation, perform the test run according to the following procedure. After performing the test
run, hand over the system to the customer.

Perform the test run of the indoor units one by one in order.

Make sure that the electrical wiring and the refrigerant piping are correctly connected.

Start the indoor units one by one in order to make sure that the indoor units are correctly numbered.

You should perform the test run according to Test run procedure using the remote control switch on next pages.

ADANGER

Do not operate the system until all the check points have been cleared.

Measure the resistance between the ground and the terminal of the electrical components. Make sure that
the electrical resistance is more than 1 MQ. Otherwise, do not operate the system until you find the electrical
leakage and you repair the electrical leakage. Do not impress the voltage on the terminals for transmission 1
and 2. (%)

Pay attention to the following items while the system is running.

- Do not touch any of the parts at the discharge gas side with your hands because the compressor chamber
and the pipes at the discharge gas side are hot at a temperature that is higher than 90 °C.

- DO NOT PUSH THE BUTTON OF THE MAGNETIC SWITCH(ES). If you do, you will cause a serious accident.
Do not touch any electrical components for more than three minutes after turning OFF the main switch.

Checking procedure

7

Make sure that the stop valve of the gas line and the stop valve of the liquid line are fully open.

Make sure that there is no refrigerant leakage. The flare nuts sometimes loosen because of the vibration during the
transportation.

Make sure that the refrigerant piping and the electrical wiring belong to the same system. Make sure that the setting of
the unit number of DSW1, DSW6 and RSW1 of indoor units correspond to the system.

Make sure that the setting of the DIP switches on the printed circuit board of the indoor units and the outdoor units are
correct. Especially, pay attention to the setting of the lift between the indoor units and the outdoor units. Refer to chapter
4 “Electrical Wiring” for details.

Make sure that the switch on the main power source has been ON for more than twelve hours in order to warm the
compressor oil by means of the oil heater.

Check whether or not the electrical wiring of the indoor units and the outdoor units are connected as shown in chapter
4 “Electrical Wiring”.

Make sure that each wire terminal (L1,L2,L3 and N or L1 and N) is correctly connected at the power source.

@NOTE

Make sure that the field-supplied electrical components (main switch fuse, fuse-free breaker, earth leakage
breaker, wires, conduit connectors and wire terminals) have been properly selected according to the electrical
data in the technical catalogue of the unit. Also, make sure that the field-supplied electrical components com-
ply with the national codes and the local codes.

Use the shielded cables for the field wiring in order to avoid the electrical noise. (The length of the shielded
cable should be less than 1000 m. The size of shielded cable should comply with the local codes).

Make sure that the terminals for the power supply wiring (“L1” to “L1” and “N” to “N” of each terminal board
for AC 230 V and the terminals for the intermediate wires between the indoor unit and the outdoor unit (Ope-
rating Line: terminals of each terminal board for DC 12 V) match correctly. Otherwise, you may damage some
components.

For RAS-12HN(P/C) units, the operation may not be available within 4 hours after turning ON the power supply
due to the unheated crankcase (stoppage code: d1-22). If the compressor should be within 4 hours, turn ON
the power and wait for more than 30 seconds. Press PSW1 and PSW3 on the outdoor PCB simultaneously for
more than 3 seconds. The forced thermo-OFF function (d1-22) is cancelled and the compressor operation is
available..
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* Check to ensure the operating temperature:
- Cooling operation:
¢ Indoor DB 21.5 °C and above,
+ Indoor WB 16 °C and above,
¢ Outdoor DB 0 °C and above
- Heating operation:
¢ Indoor DB 27 °C and below.

(*) About insulation resistance

* The insulation may lower during a test run or after being left with the main power OFF for a long time, due to refrigerant
accumulation in the compressor. Check the following when the insulation resistance lowers to 1 MQ or below, or in case
that the ground-fault circuit interrupter activates.

1 Remove compressor cables and measure the insulation resistance of the compressor alone. If the resistance is
over 1 MQ, other insulation failure of electric live part may exist.

2 If the resistance is under 1 MQ, remove compressor cables from the inverter PCB and turn the power ON and
energize the oil heater. Measure the resistance after more than three hours of electric current application. If the
insulation resistance recovers, the compressor does not have problems. In case that the resistance does not reco-
ver, compressor failure may exist. (More time may be required to apply the current depending on the conditions of
air, pipe length or the refrigerant)

@NOTE

To reconnect the removed compressor cables, re-caulk the terminal using a tool like longnose pliers in
order that the Faston terminal does not remain loose.
* In case of Earth Leakage Breaker (ELB) activation, please confirm the rated capacity of ELB as well. Earth leakage
breaker (ELB) shall be inverter compatible, and select a high-sensitive and high-speed model for sensed current rating
under 30 mA (activation time within 0.1 sec).
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@ Turn ON the power source of the units

Procedure for TEST RUN mode of remote control switch.

Depress the MODE and the <JOK switches together for more
than 3 seconds.

a. If TEST RUN and the counting number of the connected
(2) units to the remote control switch (for example &%) are
indicated on the remote control switch, the connection of

remote control cable is correct. — Go to @

b. If no indication appears or the number of the units indica-
ted is smaller than the actual number of the units, some

abnormalities exist. — Go to ©

Remote control

switch indication VI TS

The power source of outdoor unit is not
turned ON.

The connection of the remote control cable

No indication -
is incorrect.

The connecting wires of power supply line
are incorrect or loosened.

(3] The power source of outdoor unit is not
turned ON.

The operating line wiring between indoor

Clng) Ml 257 unit and outdoor unit is not connected.

of connected units

is incorrect The connection of control cables between
each indoor units are incorrect. (When
one remote control switch controls multiple
units).

Back to @ after checking

Operation lamp

/

-

Counting
FAN HoH e number of
connected
o units
RUNSTOP o
o
O’ ~
MODE FAN SPEED TIMER RESET
5 o O
A¥_ VENTI LOUVER DAY SCHEDULE . OK
VA O -
— )
\ 7

Inspection points after the power source OFF

1 Connecting points of remote control cable, terminal board of
remote control switch and indoor unit.
2 Contact of terminals of remote control cable.

W

~N ow,

O Select TEST RUNNING MODE by depressing MODE Switch (COOL OR HEAT)

Depress RUN/STOP switch.

Connection order of each terminal board.
Screw fastening of each terminal boards.

Dip switch setting on printed circuit board.
Connection on the PCB.

This is the same as item © 1, 2, and 3.

a. The TEST RUN operation will be started. (The 2 hours OFF-TIMER will be set and the TEST RUN operation will be finished
after 2 hours unit operation or by depressing the RUN/STOP switch again).

[ vore

e TEST RUN operation ignores the temperature limitation and ambient temperature during heating operation to have
a continuous operation, but the protections are alive. Therefore, the protection may activate when the heating TEST

RUN operation is performed in high ambient temperature.

e TEST RUN operation time can be modifyed / increased depressing the time switch in the Remote Control.

b. If the unit do not start or the operation lamp on the remote control switch is flickered, some abnormalities exist. »Go to @

MODE
-

RUN/STOP

-
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Remote control switch
indication

The operation lamp
flickers. (1 time/1 sec.)

and the unit number and

alarm code 03 flicker.

The operation lamp flic-
kers. (1 time/2 sec.)

Indication of flicker ex-
cept above

The operation lamp
flickers. (1 Time/1s)

Unit number S, alarm
code /= and unit code

E T flicker

Back to @ after checking

Unit condition

The unit does not start.

The unit does not start.

The unit does not start, or start once
and then stops

The unit does not start.

Instructions for the recovery when the fuse of the transmission

circuit is blown out:

o1
2

Correct the wiring to the terminal board.
Set pin 2 of DSW?7 on the indoor units PCB to ON

Only for RPK-(0.8-1.5): set DSW7 on the indoor unit PCB

ON
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Wrong portions

The power source of
outdoor unit in not turned
ON.

The connecting wires of
operating line are inco-
rrect or loosened.

Remote control cable is
broken.

Contact of connectors is
not good.

The connection of remote
control cable is incorrect

The connection of ther-
mistor or other connec-
tors are incorrect. Trip-
ping of protector exists,
or else.

The connection of the
remote control cable
between indoor units is
incorrect.

Except RPK(0.8/1.5)

ONH
12
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Inspection points after power
source OFF

1 Connecting order of each ter-
minal boards.

2 Screw fastening of each termi-
nal boards.

(] vore

Recovering method of FUSE for
operating circuit. There is a fuse
(FUSE4 on indoor unit PCB1,
EF1 on outdoor unit PCB1) to
protect operating circuit on the
PCB, when the power lines are
connected to operating lines. If
fuse is melted, operating circuit
can be recovered once by set-
ting the dip switch on the PCB
as shown in @

This is the same as item © 1
and 2

Check by the abnormality mode
table in the Technical Catalogue
(Do it by service people).

Check by the abnormality mode
table in the Technical Catalog (Do
it by service people).

Only RPK-(0.8/1.5)

ON OFF
I
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7.3 Test run procedure using the remote control switch (PC-ARF)

Display Part

Fan Speed Indicator

Room Name

Indicator

Swing Louver
Indicator

Schedule Timer Indicator @

It is indicated when the schedule timer

function is set.

Operation Mode
Indicator

The indications of “HEAT”
and “AUTO” are indicated
only for the heat pump type

Operation Lock Indicatorﬁ

It is indicated when the operation lock

function is set.

Filter Sign Indicator (4IX

It is indicated at the set period for filter
cleaning.

models.
Operation Guide
Indicator
7

“Central Control” is
indicated while the remote
control operation is
prohibited.

Run Indicator

It lights while the unit is Setti
etting Temperature

operated, and it flashes in Igd' tp

an abnormal conditions. nhdicator

RUN/STOP Switch Menu Switch

To display Menu.

Help Switch
To display Help Menu.

Turn ON the power supply for all the indoor units.

2 For the models with the auto-address function, wait for 3 minutes approximately. The addressing is automatically
performed. (There is a case that 5 minutes is required according to the setting condition.) After that, select using
language from “Menu”. Refer to the operation manual for details.

3 Press and hold =" (menu) and “<” (return) simultaneously for at least 3 seconds.

Return Switch
To return to the previous
screen.

Operation Part

-

Test run screen

Test Run Menu
-
[ Function Selection |
a. The test run menu will be displayed. Thermistor Selection /
Input/Output 03
®Function 5 v
Bse.. EdeT BIRN
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b. Select “Test Run” and press “OK”. The test run settings will be
displayed.

(&) o

When “00” is indicated, the auto-address function may be performing.

Cancel “Test Run” mode and set it again.

4 The total number of the indoor units connected is indicated
on the LCD (liquid crystal display). The case of the twin
combination (one (1) set with two (2) indoor units) is
indicated “2 units”, and the triple combination (one (1) set
with three (3) indoor units) is indicated “3 units”.

c. Ifthe indicated number is not equal to the actual connected number of indoor unit, the auto-address function is not
performed correctly due to incorrect wiring, the electric noise or etc. Turn OFF the power supply and correct the

HITACHI
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Test Run Setting: 2 units

MODE : < COOL »

SPEED : MED

BsEL. 3ADY EKARUN BEXRTN.

Test Run Setting: 00 unit

MODE : < COOL »

SPEED : MED

BsEL. ADY | O U < FuW

Test Run Setting: 2 units

MODE : < COOL »
SPEED . MED
BseL. QADy ESERUN IIRTN.

wiring after checking the following points; (Do not repeat turning ON and OFF within 10 seconds.)

- Power supply for indoor unit is not turned ON or incorrect wiring.
- Incorrect connectionn of connecting cable between indoor u nits or incorrect connection of controller cable.

- Incorrect setting of rotary switch and dip switch (the setting is overlapped) on the indoor units PCB.

d. Press “())’ (run/stop) to start the test run.

e. Press “A V <1>" and set each item.

5 Press “()” (run/stop). Start the test run when indicatin
the air flow volume “HIGH” (default setting) and light the
operation lamp. At this time, 2-hour OFF timmer will be set
automatically..

6 Press “A” or “V”, select “LOUV.” and select “IN>" (auto
swing) by pressing “<{’ or “I>". The auto swing operation
will be started. Check the operating sound at the louvers. If
abnormal sound is not generated, press “<{” or ‘I>" again to
stop the auto swing operation.

The temperature detections by the thermistors are invalid though the protection devices are valid during the test run.
For SET-FREE Series: According to the label “Checking of Outdoor Unit by 7-Segment Display on PCB1” attached
to the rear side of the front cover of the outdoor unit, check temperature, pressure and the operation frequency, and

connected indoor unit numbers by 7-segment displays.
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Test Run: 2 units

MODE  : cooL
SPEED : 4 HIGH »
Louv.  : &

T-RUN TIME : 120MINm=——

BseEL. @Ady  EEsTOP

Test Run: 2 units

MODE CcooL
SPEED HIGH
LOUV. : ]

A

T-RUN TIME : 120MIN =

BsEL. (BADy  HOESTOP
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9 To finish the test run, press “()” (run/stop) again or pass
over the set test run time. When changing the test run time,
press “A” or “V” to select “T-RUN TIME”. Then, set the test
run time (30 to 600 minutes) by pressing “<]” or “>”

- The RUN indicator on the remote control switch flashes
when some abnormalities such as protection devices
activated occur during the test run as well as the RUN
indicator (orange) on the indoor unit flashes (0.5 second
ON/ 0.5 second OFF). Additionally, the alarm code,
the unit model code and connected number of indoor
units will be displayed on the LCD as shown in the
figure below. If the RUN indicator on PC-ARF flashes
(2 seconds ON/ 2 seconds OFF), it may be a failure in
the transmission between the indoor unit and the remote
control switch (loosening of connector, disconnecting
wiring or breaking wire, etc.). In this case, check the
item 8.3 “Alarm Code” and perform for troubleshooting.
Consult to authorized service engineers if abnormality
can not be recovered.
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Test Run: 2 units
MODE : COOL
SPEED . MED
LOUV. : >

T-RUN TIME :<510M N [mmm—1)

BseL. @ADs  HOMsTOP

AN 00, b

Alarm Code: 22

BseEL.  @orPMOoDE [EIMENT.

Refrigerant Cycle No. Indoor Unit No.
of Indoor Unit which which Abnormality Occurs
Abnormality Occurs
4 01-02 p
Alarm Code: 22 — Alarm Code No.

MODEL: b .02
\Total No. of Indoor Unit in

Same Refrigerant Cycle as
Unit Model Code One that Abnormality Occurs



7. Test run HITACHI

Inspire the Next

7.4 Test run procedure using the wireless remote control switch (PC-LH3A/B)

[ ore

If the wired remote control switch is used or if multiple
units (SET-FREE, DC INVERTER and utopia series) are
operating simultaneously, you cannot perform the test
run by means of the remote control switch. If that is the
case, perform the test run by means of the wired remote
control switch.

1

Perform the test run after completing the installation.

a. Set the batteries for the remote control switch.
b. Turn ON the power source of the indoor units and the
outdoor units.

c. The yellow ‘~° LED on the receiver of the indoor unit iC JC
flickers (0.25 seconds ON « 0.25 seconds OFF). ] =G\
Then, the yellow LED turns OFF. While the LED is T %}wmp .
flickering, the unit will not operate because the unit is CII0D D)
initializing. ) ) S )

Set the TEST RUN mode by pressing the SET switch and 8":“5 L % 6

the OFF TIME switch simultaneously for more than three e % ‘6‘“ - %)'ME

seconds. The LCD should look like the LCD on the right \_/\xe
figure. The TEST RUN mode is not operating

Set the operation mode by pressing the MODE switch.

The TEST RUN mode is operating. \_—_/ v

Operate the test run by pointing the transmitter towards the receiver of the indoor unit. Then, press the RUN/STOP
switch. When the indoor unit receives the commands, the yellow ‘~° LED of the receiver will turn on briefly. Make
sure that the commands are received well and the selected mode 3) is set correctly. In the TEST RUN mode, the red
RUN LED of the receiver is turned ON and the green TIMER LED flickers (0.5 seconds ON « 0.5 seconds OFF) (*2).
Then, the timer switches off for two hours.

@ NOTE

If the yellow ‘~’ LED does not turn ON, the commands from the remote control switch may not have reached
the receiver. Send the commands again.

(*2) In the case of the RPK model, the TIMER LED is turned OFF.

Adjust the angle of the air grille as follows. The air louver has a mechanism for the auto-swing function. Do not move
the louver by hand forcefully.

a. Select the FAN mode by pressing the MODE switch.
b. Set the louver angle by pressing the LOUVER switch.
Stop the test run (normal)

a. The test run stops automatically after two hours.

b. You stop the test run by pressing the RUN/STOP switch again. After the test run has finished, check that the red
RUN LED and the green TIMER LED turn OFF.

Stop the test run (abnormal) for the PC-ALHD/PC-ALHZ. If you cannot use the PC-LH3A because of battery shortage

or any other reason, perform the emergency operation as follows.

a. COOL switch: Press the COOL switch in order to start the cooling process. Press the COOL switch again in order
to stop the cooling process.

b. HEAT switch: Press the HEAT switch in order to start the heating process. Press the HEAT switch again in order to
stop the heating process.

[ yore

During the emergency operation, the yellow LED blinks (0.5 seconds ON /0.5 seconds OFF).
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c. Alarm code display

- If some malfunction occurs because of the activation of a safety device or any other reason, the red RUN LED blinks
(0.5 seconds ON / 0.5 seconds OFF).

- Refer to section Alarm codes on chapter Troubleshooting.

- The alarm code displays the number of blinks of the green DEF LED and the yellow FILTER LED as shown bellow:
- Green DEF LED: Digit 2 of the alarm code blinks.

- Yellow FILTER LED: Digit 1 of the alarm code blinks. (Alphabet code: A=10 blinks, B=11 blinks, C=12 blinks, etc.).

Example:
Alarm code: -’ ,-
-l (|
— Yellow FILTER LED
» Green DEF LED
DEF LED blinks three times
—> >

(0.5 seconds ON / 0.5 seconds OFF)
FILTER LED blinks 5 times.

(0.5 seconds ON / 0.5 seconds OFF)

The red RUN LED (1 second ON / 1 second OFF) means that there is an abnormal transmission between the indoor units
and the outdoor unit.
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The test run procedure from the outdoor unit side is shown below.

You can set this DIP switch while the power source is ON.

Setting of dip switch

EEEN
123 4

ADANGER

1 Test Run

2 COOL/HEAT

DSw1

(Setting ON: Heat Operation)

w

COOL / HEAT intermediate season

4 Manual Compressor stop

* Do not touch any other electrical components while you are setting the switches on the PCB.

» Do not attach or detach the service access panel when the power source for the outdoor unit is ON and the
outdoor unit is operating.

* Set all the DIP switches of DSW1 to OFF after completing the test run.

Operation

@ Setting of Operation Mode:
Cooling: Set DSW1-2 OFF.

ON

WEE

1234

ON

"lal*[*

Test Run

1234

Dip Switch Setting

Heating: Set DSW1-2 ON.

® Starting Test Run:

Set DSW1-1 ON and the ope-
ration is started after a few ~20

seconds.
Cooling

Heating

ON
wl """

1234

ON
wfuf"["

1234

O Setting:

Compressor Manual OFF:

Set DSW1-4 ON.

ON
"

Manual

OFF of 1234

Compressor

Compressor ON:

Set DSW1-4 OFF.

ON
Wl

1234

177

Operation

@ The indoor unit automatically start to
operate when the test run of the outdoor
unit is set.

® The ON/OFF operation can be per-
formed from the remote control switch or
DSW1-1 of the outdoor unit.

© Continuous operation during 2 hours
is performed without Thermo-OFF.

[#]) vore

* TEST RUN operation time can be
increased depressing the time
switch in the Remote Control.

* If is setting DSW1-3 ON, cooling/
heating intermediate season
mode is activaded.

©® When DSW1-4 is ON during com-
pressor operation, the compressor stops
to operate immediately and the indoor
unit is under the condition of Thermo-
OFF.

® When DSW1-4 is OFF, the com-
pressor starts to operate after the can-
cellation of 3-minutes guard.
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Remarks

Take care that the indoor units start
operation in accord with the test run
operation of the outdoor unit.

The test run is started from the outdo-
or unit and stopped from the remote
control switch, the test run function
of the remote control switch is cance-
lled. However, the test run function of
the outdoor unit is not cancelled

In case that the plural indoor units
are connected with one remote con-
trol switch, all the units start test run
operation at the same time, therefore,
turn the power source OFF for the in-
door units not to operate test run. In
this case, the “TEST RUN” indication
of the remote control switch may flic-
ker, and this is not abnormal.

The setting of DSW1 is not required
for the test run from the remote con-
trol switch.

Do not repeat compressor ON/OFF
frequently.
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O Manual Defrost Operation @ Defrost operation is available regar- * Do not repeat defrost operation fre-
Starts dless of frosting condition and total time quently.

Press PSW1 for more than 3 se- of heating operation.

conds during heating operation, @ Defrost operation in not performed
the defrost operation is started \yhen the temperature of outdoor heat
after 2 minutes.This function is exchanger is higher than 10°C, high

Manual not available within 5 minutes af- pressure is higher than 3.3 MPa (33kgf/
Defrost ter starting heating operation cm?G) or Thermo-OFF.

® Manual Defrost Operation
Finishes

Defrost operation is automatica-
lly ended and the heating opera-
tion is started.

@NOTE

In case of RAS-(2-2.5)HVNP or RAS-3HVNC operation is performed by DSW301 on the PCB of the outdoor unit
instead of DSW1.
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7.6 Check list

7.6.1 Check list on test run

MODEL:
SERIAL No.
COMPRESSOR MFG No.

NAME AND ADDRESS OF
CUSTOMER:
DATE:
1 s the rotation direction of the indoor coil fan correct?
2 Is the rotation direction of the outdoor coil fan correct?
3 Is there any abnormal compressor sound?
4 Has the unit been operating for at least twenty (20) minutes?
5 Check the room temperature:
. DB G DB °C DB °C DB °C
WB °C WB °C WB G WB G
No 1 No 2 No 3 No 4
il DB © DB G DB °C DB °C
WB °C WB °C WB G WB G
o DB G DB °C DB °C DB °C
WB °C WB °C WB G WB G
No 5 No 6 No 7 No 8
ST DB © DB © DB °C DB °C
WB °C WB °C WB G WB G

6 Check the outdoor ambient temperature:

Inlet DE__ "0
WB °C
DB °C
Outlet WB c
7 Check the refrigerant temperature: Operating mode (cool or heat).
Discharge gas temperature Td = °C
Liquid pipe temperature Te = °C
8 Check the pressure:
Discharge pressure Pd = kg/cm2G
Suction pressure Ps = kg/lcm?G
9 Check the voltage:
Rated voltage \% — —
Operating voltage L1-L2 \% L1-L3 \% L2-13 \%
Starting voltage \% — —
Phase imbalance 1-(VIVm) = — —
10 Check the compressor input running current
Input kW
Running current A

11 s the refrigerant charge adequate?

12 Do the operation control devices operate correctly?
13 Do the safety devices operate correctly?

14 Has the unit been checked for refrigerant leakage?
15 Is the unit clean inside and outside?

16 Are all the cabinet panels fixed?

17 Are all the cabinet panels free from rattles?

18 s the filter clean?

19 Is the heat exchanger clean?

20 Are the stop valves open?
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21 Does the drain water flow smoothly from the drain pipe?

7.6.2 Check list on compressor

CLIENT:
Serial N°:

N°

10

1"

12

13

14

Check item

Is THM9 correctly connected?
THM9: Discharge gas thermistor

Is thermistor THM9 disconnected?

Is current sensor faulty?

Is current sensing part on PCB2
faulty?

Is the direction of current sensor
(CTU, CTV) reverse?

Are power source wires, U and
V inserted correctly into current
sensor?

Is exp. valve (MV1) correctly con-
nected?

Is exp. valve (MV1) coil correctly
connected?

Are the refrigeration cycle and
electrical wiring system incorrectly
connected?

Is opening of exp. valve completely
closed (locked)?

Is opening of exp. valve fully ope-
ned (locked)?

Are the contacts for comp. magnetic
switch CMC1 faulty?

Is there any voltage abnormality
among L1-L2, L2-L3 and L3- L1?

Is the comp. oil acidified during
compressor motor burning?

180

MODEL: DATE:
Production date: Checker:
Check method Result

(1) Is wire of thermistor correctly connected by
viewing?

(2) Check to ensure the 7-segment indication of
Td when comp. is operating.

Td: Temperature of THM9

(1) Check to ensure that thermistor on the top
of comp. is correctly mounted by viewing?

(2) Check to ensure that actually measured
temp. is the same as the indication during
check mode.

(1) Check to ensure that indication A1 and A2
are 0 during compressor stopping.

(2) Check to ensure that indication A1 and A2
are not 0 during compressor running.

Check the direction => by viewing.

Check to ensure that wires are correctly inser-
ted.

Check to ensure that MV1 to CN5A is correctly
connected.

Check to ensure that each coil is correctly
mounted on the valve.

Check to ensure that refrigerant is flowing into
indoor units by operating one refrigerating cycle
only from the outdoor unit.

Check the following by the check mode of
outdoor units.

(1) Liquid pipe temp. (TL) < air intake temp.
(Ti) during cooling operation
(2) Liquid pipe temp. (TL) > air intake temp.
(Ti) during heating operation

Check to ensure that liquid pipe temp. is lower
than air intake temp. of stopping indoor unit
when other indoor units are operating under
cooling operation

Check the surface of each contact (L1, L2 and
L3) by viewing.

Check to ensure that voltage imbalance is sma-
ller than 3%. Please note that power source
voltage must be within 380V or 220V+10%.

Check to ensure that the oil color is not black.

SMGBO0079 rev.0 - 01/2013
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Additional information for “Check list on compressor”

Check item Additional information (mechanism of compressor failure)

The liquid refrigerant return volume to the compressor is controlled by the discharge gas temperature Td when
compressor is operating. If Td thermistor is disconnected, the liquid refrigerant return volume will become small

& by detecting the temperature even if the actual discharge gas temperature is high. Therefore, this abnormal
overheating by detecting the temperature operation will result in insulation failure of the motor winding.
384 Overcurrent control (operating frequency control) is performed by detecting current by the PCB2. In this case,

winding insulation failure will occur, since control is not available in spite of actually high current.

The current sensor checks phase and adjusts output electrical wave in addition to the above mentioned items. If
5&6 fault occurs, the output electrical wave becomes unstable giving stress to the motor winding, resulting in winding
insulation failure.

During a cooling operation, SH is controlled by MV of each indoor units. During a heating operation, Td is
controlled by MV1. If expansion valves are incorrectly connected, correct control is not available, resulting in
compressor seizure depending on liquid refrigerant returning conditions or motor winding insulation failure de-
pending on overheating conditions.

7&8

If the refrigeration cycle and electrical system are incorrectly connected, abnormally low suction pressure ope-
9 ration is maintained or abnormally high discharge pressure operation is maintained, resulting in giving stress to
the compressor, since their correct control is not available.

If the expansion valve and electrical system are incorrectly connected, abnormally low suction pressure opera-
10 tion is maintained or abnormally high discharge pressure operation is maintained, resulting in giving stress to
the compressor, since their correct control is not available.

11 The compressor may be locked due to the liquid return operation during the cooling operation .

In the case that the contacting resistance becomes big, voltage imbalance among each phase will cause abnor-

12

mal overcurrent.
13 In this case, overcurrent will occur, efficiency will decrease or the motor winding will be excessively heated.
14 In the case, it will result in motor burning or compressor failure
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8 . Troubleshooting
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8.1 Initial troubleshooting

8.1.1 Checking by means of the 7-segment display

Simple checking procedure by means of the 7-segment display

1 Turn on all the indoor units which are connected to the outdoor unit.
2 Turn on the outdoor unit
3 Auto-addressing starts. (Outdoor unit printed circuit board PCB1).

During the auto-addressing, you can check the following items by means of the 7-segment display of the outdoor unit.

Disconnection of the power supply to the Indoor Unit.
Disconnection of the operating line between the outdoor and the indoor units.
Duplication of the Indoor Unit number.

Normal case:
The 7-segment display of the outdoor unit is not indicated.

Abnormal case:
If there is something wrong, the 7-segment display of the outdoor unit displays the following indications:

Cause Indication Remarks

A. The indoor units are not supplied with power. a3 continues to flash after 30 seconds.

B. Disconnection of the operating line between the outdoor units

o3 continues to flash after 30 seconds.

and the indoor units.

C. Duplicated settings of the indoor unit number on the rotary
switch RSW (Refer to the section Troubleshooting by alarm — —
code, see the description of the alarm code “35”).
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8.1.2 Failure of the power supply to the indoor unit and the remote control switch

¢ The LED and the LCD are not indicated.

* Not operated

If the fuses are blown out or a breaker is activated, investigate the cause of the overcurrent and take the necessary action.

Phenomenon Cause

Power failure or power is not ON
Short circuit supplied between the
wires

Blown out fuse or activation of the

Short circuit of the wires to earth
breaker at the power source

Failure of indoor unit fan motor
Short circuit supplied between the
wires

Short circuit of the control circuit
to earth

Blown out fuse at the control cir-
cuit

Failure of indoor unit fan motor

Failure of the transformer at the indoor unit side

Disconnected cable of the remote control switch

Insufficient connection or incorrect

Insufficient contacting at the con- connection of the indoor unit PCB

nectors of the remote control
switch

Insufficient connection or incorrect
connection of the indoor unit PCB
in the remote control switch

Failure of the remote control switch

Unconnected wires to PCB
Failure of PCB
Failure of PCB

Incorrect wiring connection

@NOTE

Check item
Measure the voltage by means of
the voltmeter
Check for any uncovered part of
the wires
Measure the insulation resistance
Measure resistance between
wires and insulation resistance
Check for any uncovered part of

the wires

Measure the insulation resistance

Measure the insulation resistance

Measure the voltage at the sec-
ondary side

Connect the cable

Check the connectors

Check the remote control switch
by means of the self-check mode
1)

Check the connectors

Check PCB by means of the self-
check mode *2)

Action
(Turn OFF the main switch)

Supply the power

Remove the cause of the short
circuit and replace the fuse
Remove the cause of the short
circuit and replace the fuse
Replace the fan motor and fuse
Remove the cause of the short
circuit and replace the fuse

Remove the cause of the short
circuit and replace the fuse

Remove the cause of the short
circuit and replace the fuse

Replace the transformer

Replace the cable or repair the
cable

Correctly connect the connector

Replace the remote control switch
if it failed

Correctly connect the wires

Replace PCB if it failed

Take action according to the procedure that is displayed in “TEST RUN”

* *1): Refer to section Self-checking of the remote control switch.

* *2): Refer to section Self-checking procedure of PCB by means of the Remote Control Switch.
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8.1.3 Abnormal transmission between the remote control switch and the indoor unit
« RUN LED on the remote control switch:

Flickering every 2 seconds.

. Action
Phenomenon Cause Check item (Turn OFF the main switch)
Check the cable and the connec- Repair the cable or connect the

Disconnection or insufficient contacting of the remote control cable .
tions cable

Check the remote control switch
Failure of the remote control switch by means of the self-check mode
*1)

Disconnected wire to PCB Check the connectors Correctly connect the wires

Replace the remote control switch
if the remote control switch is faulty

Failure of PCB (in the indoor unit
and the remote control switch) Failure of PCB Check PCB by means of the self-

check mode *2)
[ihore

* *): Refer to section Self-checking of the remote control switch.

* *2): Refer to section Self-checking procedure of PCB by means of the Remote Control Switch.

Replace PCB if it failed

8.1.4 Abnormal operation of the devices

Action

Phenomenon Cause Check item (Turn OFF the main switch)

. . Measure the coil resistance by
Disconnected coil
Failure of the indoor unit means of the tester Replace the Indoor unit fan

fan motor Measure the insulation resist- motor

ance

Burnt-out coil

. . Measure the coil resistance by
Disconnected coil
Failure of the outdoor means of the tester Replace the outdoor unit fan

unit fan motor . Measure the insulation resist- motor
. Burnt-out coil
RUN LED is ON and ance
the LCD is indicated. Eaiirelotihaina ;
gnetic

However, the system St T (s euialeey Insufficient contacting Measure the vol'tage between Replace PCB f(?r the outdoor
does not operate (For W T feter the contacting parts unit

example, the indoor .
fan, the outdoor fan or Failure of the comp. motor Bl e lestizes 2e

the compressor does tween two wires

Replace the compressor

not operate) i Check for an abnormal sound
Failure of the comp. from the Comp

Failure of the magnetic
switch for comp.

Check that the magnetic switch

Insufficient contacting activates correctly or not

Replace the magnetic switch

Disconnected wiring

to PCB Check the connections Correctly connect the wiring
Failure of one of PCBs

Check PCB by means of the

elRieiie self-check mode *1)

Replace PCB if it failed
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Phenomenon Cause

Failure of thermistor
Failure of air inlet

thermistor Disconnection of

thermistor

Abnormal operation of the remote control switch
cord

Failure of the indoor unit PCB

The Comp. does not
stop or start even if the
setting temperature on
the LCD changes to *3)

Incorrect optional setting

Incorrect Input/Output setting

Failure of the Thermis-
Failure of the Discharge tor

Air Temp. Thermistor Disconnected Wire of

Indoor fan speed does
the Thermistor

not change
Failure of the Remote Control Switch

Failure of PCB for the indoor unit

Failure of thermistor Failure of thermistor

for outdoor evaporating
temp. during heating

Disconnected wire of
thermistor

Disconnected 4-way

valve coil
Failure of 4-way valve
Incorrect activation of
No defrost operation 4-way valve
mode is available dur-
ing the heating process
or the defrost operation

continues

Disconnected control wires between indoor unit
and outdoor unit

Disconnected wiring

Failure of the outdoor to PCB

units of PCB
Failure of PCB

Disconnected wiring
to PCB

Failure of the PCB

Failure of the Indoor
Unit of PCB

The LED and the LCD
on the remote control
switch remain ON

Failure of PCB in the indoor unit or the remote
control switch
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Check item

Check it by self-checking *2)

Check PCB by means of the
self-check mode *1)

Check the setting condition of
“remote control thermostat” by
means of the optional setting

Setting and control:

“00”: Control by means of the
indoor thermistor for the suc-
tion air

“01”: Control by means of the
thermostat of the remote con-
trol switch

“02”: Control by means of the
average value of the indoor
thermistor for the suction air
and the thermostat of the re-
mote control switch

Check setting condition of “i1”
and “i2” by Input/Output setting.

* Setting and Control:
“01”: Room thermostat (Cooling)
“02”: Room thermostat (Heat-

ing)

Check the Thermistor by
means of the self-check mode
*2)

Check it by means of the self-
check mode *1)

HITACHI

Inspire the Next

Action
(Turn OFF the main switch)

Replace or correctly connect
the wires if Abnormal Operation
exists

Replace PCB if it failed

If the thermostat of the remote
control switch is not used, set
at “00”

In case that room thermostat is

not used, set for input signal ac-

tually used. If no signal is used,
set at “00”

Replace or Correctly connect
the wiring when it is abnormal

Replace if it failed
Replace if PCB fails

Replace or correctly connect when it is abnormal

Measure the resistance of coll

Enforced power supply

Check the connectors

Check the connectors

Check PCB by means of the
self-check mode *1)

Check the connectors

Check PCB by means of the
self-check mode *1)

Replace the 4-way valve

Correctly connect the wiring

Correctly connect the wiring

Replace PCB when the check
mode is not available

Correctly connect the wiring

Replace if PCB fails
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Phenomenon Cause
Indoor cool load is greater than the cooling capac-
ity
Gas leakage or short-
age of refrigerant

Excessively small
diameter tube or long
piping
Incorrect activation of
the check valve of the
outdoor unit

Failure or malfunction

- . f the expansion valvi
Insufficient cooling CIRNICSXDANSIOEEle

process Excessively low suction

pressure

Clogged strainer in the
indoor unit; clogging at
the low pressure piping

Clogging at the low
pressure piping

Insufficient air flow to
the indoor unit heat
exchanger

Excessively low air
temp. to the indoor unit
heat exchanger
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Check item

Calculate the cool load

Measure superheat

Measure and check the field-
supplied pipes

Check whether or not the temp.

difference exists before/after
the check valve

Check for clogging

Check the connection cord and
the connector

Is there an operation sound
from the coil?

Is the thermistor on the com-
pressor normal?

Is the thermistor installed cor-
rectly on compressor?

Check the temp. difference at
the inlet and the outlet of the
strainer

Check the temp. difference

Check for clogged air filter

Check for an obstacle at the
inlet or the outlet

Insufficient speed of the indoor
unit fan motor?

Short-circuited indoor unit air?

HITACHI
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Action
(Turn OFF the main switch)

Use a bigger unit

Correctly charge the refrigerant
after repairing the gas leakage

Use the correct pipes

Replace the check valve for the
outdoor unit

Remove the clogging

Replace the connector
Replace the coil
Replace the thermistor
Correctly install the thermistor

Replace the strainer in the
indoor unit

Remove the clogging
Clean the air filter

Remove the obstacles

Replace the fan motor

Remove the cause of the short-
circuited air
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Phenomenon

Insufficient cooling
process

189

Cause

Insufficient air flow to
the outdoor unit heat
exchanger

Excessively high air
temp. to the outdoor
unit heat exchanger

Excessively charged

Excessively high dis-
charge pressure

refrigerant

Non-condensate gas

in cycle

Clogging of the dis-
charge piping

Failure or malfunction
of the expansion valve

Malfunction or internal leakage of the 4-way valve

Malfunction or internal
leakage of the 4-way

Excessively low suction
pressure

valve

Failure of solenoid
valve for bypass

Discharge temp. of the indoor unit is unstable

SMGB0079 rev.0 - 01/2013

Check item
Clogging of the outdoor unit
heat exchanger?

Obstacles at the inlet or the
outlet of the outdoor unit heat
exchanger

Is the service area for the out-
door unit sufficient?

Correct fan speed?

Short-circuited air to the out-
door unit?

Any other heat load near the
outdoor unit?

Expansion valve opening

Check each temp. and each
pressure

Check for clogging

Check for clogging

Check the connection cord and
the connector

Is there an operation sound
from the coil?

Is the thermistor on the com-
pressor normal?

Is the thermistor installed cor-
rectly on the compressor?

Check the temp. difference at
the inlet and the outlet of the
4-way valve

Check the Temp. Difference be-
tween the Inlet and the Outlet
of 4-Way Valve

Check refrigerant leakage of
solenoid valve

Check the expansion valve
of the indoor unit in the same
system

HITACHI
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Action
(Turn OFF the main switch)

Remove the clogging
Remove the obstacles

Secure the service area

Replace the fan motor

Remove the cause of the short-
circuited air

Remove the heat source

Correctly charge the refrigerant

Charge the refrigerant after the
vacuum pumping

Remove the clogging
Remove the clogging

Replace the connector
Replace the coil
Replace the thermistor

Correctly install the thermistor

Replace the 4-way valve

Replace the 4-way valve

Replace solenoid valve

Replace the failed expansion
valve of the indoor unit
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Phenomenon Cause

Indoor heat load is greater than the heating ca-

pacity

Gas leakage or insuffi-
cient refrigerant charge

Excessively small di-
ameter or long piping

Failure or malfunction
of the expansion valve

Clogging of I.U./O.U.

. . strainer
Excessively low suction

pressure Clogging of suction

piping

Insufficient air flow
through the outdoor
unit heat exchanger

Insufficient heating

Excessively low air
process

temp. through the
outdoor unit heat ex-
changer

Defrosting is insuffi-
ciently completed

Insufficient air flow to
the indoor unit heat
exchanger

Excessively high air
temp. to the indoor unit
heat exchanger

Excessively high dis-
charge pressure

Excessively charged
refrigerant

Non-condensate gas in
ref. cycle

Clogging of the dis-
charge pr. piping

Malfunction or internal leakage of the 4-way valve
Malfunction of the check valve of the outdoor unit

Excessively high suction
pressure

Malfunction or internal
leakage of 4-way valve

Discharge temp. of the indoor unit is unstable
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Action
(Turn OFF the main switch)

Check item

Replace the unit with a bigger
unit

Calculate the heat load

Correctly charge the refrigerant
after the gas leakage check and
repairing

Measure superheat

Measure the field supplied
piping
Check for clogging

Use the specified pipes

Remove the clogging

Check the connection cord and

the connector Replace the connector

Is there an operation sound

from the coil? Replace the coil

Is the thermistor on the com-

pressor nomnal? Replace the thermistor

Is the thermistor installed cor-

rectly on compressor? Correctly install the thermistor

Check the temp. difference
between the inlet and the outlet
of strainer

Replace the strainer for the out-
door unit or the indoor unit

Check the temp. difference of

each part Remove the clogging

Is the outdoor unit heat ex-

S Remove the clogging

Are there any obstacles at the
inlet or the outlet of outdoor
unit?

Remove the obstacles

Is the service area for the out-

door unit sufficient? Secure a sufficient service area

Check the speed of the outdoor

unit fan Replace the fan motor

Check for any short-circuited
air to the outdoor unit

Remove the cause of the short-
circuited air

Check the thermistor for the
defrost operation

Replace the thermistor for the
defrost operation

Check the filter for a clogging Remove the clogging

Check for any obstacles at the
inlet or the outlet of the indoor
unit

Remove the obstacles

Check the indoor fan speed Replace the fan motor

Check whether or not the short- Remove the cause of the short-

circuited air exists circuited air
SRR refr*lg)e £l I Correctly charge the refrigerant

Check the refrigerant quantity Recharge the refrigerant after

*4) the vacuum pumping

Check for clogging Remove the clogging

Check the temp. difference at

the inlet and the outlet of the
4-way valve

Replace the 4-way valve

Check the temp. difference at
the inlet and the outlet of the
check valve

Replace the check valve

Check the temp. difference at
the inlet and the outlet of the

Replace the 4-way valve
4-way valve

Check the expansion valve
of the indoor unit in the same
system

Replace the failed expansion
valve of the indoor unit
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Phenomenon Cause

Foreign particles inside of the fan casing

Indoor unit fan runner is hitting the casing
Outdoor unit propeller fan is hitting the shroud

Faulty Installation

Cooling or heating proc-
ess with an abnormal
sound

Liquid ref. compression
Abnormal sound from

the compressor Wear or breakage of

the internal comp.
parts

No heating by the oil
heater

Humming sound from the magnetic conductor

Abnormal vibration of the cabinets
Obstacle at the outdoor fan
Outdoor fan does not
operate when the com-

pressor operates Watching condition for the heating process

Indoor fan does not
operate when the com-
pressor operates

@NOTE

Discharge pressure does not increase higher than
1.5 Mpa due to the insufficient refrigerant

Disconnected Wiring for the Indoor Fan

Check item
Visually inspect it

Visually inspect it

Visually inspect it
Check that each part is tightly
fixed
Adjust the suction gas temp.

and pressure

Abnormal Sound from the
Inside of the Compressor

Check the Resistance (Oil
Heater, Fuse)

Check the surface of the
contacts

Check each fixing screw
Check the obstacles

Wait for the switching of the
4-Way Valve (1 ~ 3 minutes)

Check the operation pressure
*5)

Check the wiring

* *): Refer to section Self-checking of the remote control switch.

conditions:
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Action
(Turn OFF the main switch)

Remove the foreign particles

Adjust the position of the fan
runner

Adjust the position of the
propeller fan

Tightly fix each part

Ensure superheat

Replace the compressor

Replace the oil heater or the
fuse

Replace the magnetic switch

Tightly fix each screw
Remove the obstacles
If the 4-Way Valve does not
switch, check for insufficient
refrigerant

Add the refrigerant

Connect the wiring correctly

*2): Refer to section Self-checking procedure of PCB by means of the Remote Control Switch.

*3): Even if the remote control switches are normal, the compressor does not operate under the following

1. Indoor temp. is lower than 21 °C or outdoor temp. Is lower than -5 °C during the cooling process (DB).

2,
process.

cooling) process signal is given to the indoor units.

4. When an emergency stop signal is given to outdoor unit.

* *4): Refer to chapter Piping work and refrigerant charge.
* *5): Refer to chapter Test run.
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Indoor temp. is higher than 27 °C (DB) or outdoor temp. is higher than 15 °C (WB) during the heating

When a cooling (or heating) process signal is given to the outdoor unit and a different mode as heating (or
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8.2 Troubleshooting procedure

8.2.1 Alarm display

On-screen displays during abnormal operation

*  Malfunction

The RUN (red) indicator flashes.The ALARM indicator appears on the liquid crystal display.The screen
also displays the indoor unit number -A-, the alarm code -B- and the model code -C-. If there are various
indoor units connected, the above mentioned information is shown for each one of them -D-.Write down
the indications and contact your HITACHI service supplier.

A
+  Power supply failure X‘.
All displays disappear.If the unit stops due to a power shortage, it will not start again, even though the ¢ooL[MED! \GZE.' 'n u
power comes back on. Carry out the start-up operations again.|f the power failure lasts less than 2 sec- L
onds, the unit will start again automatically. A7C =R
*  Electrical noise
The displays can disappear from the screen and the unit can stop. This is because the microcomputer 0
has been activated to protect the unit from electrical noise. / O
J
¢ooL|MED) ) 1 iLl u

@NOTE

If the wireless remote control is used for the wall-type indoor unit, remove the connectors (CN25)
that are connected to the indoor PCB. Otherwise the unit will not work. The stored data cannot be
erased unless the remote control is initialised.

3
E!
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8.2.2 Alarm codes for the outdoor and indoor units

Code
No. Category
01 Indoor unit
02 Outdoor unit
03
Transmission
04
05 Power supply
06 Voltage drop
07
Cycle
08
11
12
13 Sensor |q indoor
unit
14
19
20
21 Outdoor unit
22 sensor
24
31
£ System
38
41
42
Pressure
45
47
48
51
53
Inverter
54
55
57 Outdoor fan
EE Compressor
b0 U Model Setting
b1
IU No.Setting
b5
193

Type of Abnormality

Activation of protection device (float switch)

Activation of protection device (high pressure cut)
Abnormality between indoor (or outdoor) and outdoor
(or indoor) units

Abnormal operation between inverter and control
PCB

Abnormal power supply

Voltage drop due to excessively low or high voltage in
outdoor unit

Drop in discharge gas overheating
Increase in discharge gas temperature

Inlet air thermistor

Outlet air thermistor

Anti-freeze thermistor

Gas pipe thermistor

Protection device for fan motor is triggered
Compressor thermistor

Abnormality of high pressure sensor
Outside air thermistor

Evaporation thermistor

Incorrect setting of outdoor and indoor units

Incorrect setting of indoor unit number

Abnormality of protective circuit in outdoor unit

Cooling overload (possible activation of high pressure
device)

Heating overload (high-pressure device may be
activated)

Activation of high pressure increase protection device

Activation of protection device for low pressure drop

Activation of overcurrent protection

Abnormality in inverter current sensor

Activation of transistor module protection device

Abnormality of inverter fin temperature

Abnormality of inverter module

Fan motor abnormality

Compressor protection alarm
Incorrect Setting of Unit Model

Incorrect unit No. setting

Incorrect Setting of Indoor Unit No. for H-LINK Type

SMGB0079 rev.0 - 01/2013
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Main cause
Failure of fan motor, drain discharge, PCB, relay, float switch
activated.

Activation of PSH, locked motor, abnormal operation in the
power supply phase.

Incorrect wiring. Loose terminals, Failure of PCB. Tripping of
fuse. Power supply OFF.

Transmission failure between inverter PCBs

Power source with abnormal wave pattern.

Voltage drop in power supply. Incorrect wiring or insufficient
capacity of power supply wiring.

Excessive refrigerant charge. Expansion valve lock open.

Insufficient refrigerant charge, refrigerant leakage. Expansion
valve closed or clogged.

Failure of thermistor, sensor, connection.

Failure of fan motor

Failure of thermistor, sensor, connection.

Incorrect setting of capacity code.
Duplication of indoor unit number.

Failure of indoor unit PCB; incorrect wiring; connection to
indoor unit PCB.

0O.U. pipe thermistor temp. is higher than 55 °C and the
compressor top temp. is higher than 95 °C, O.U. protection
device is activated.

If 1.U. freeze protection thermistor temp. is higher than 55 °C
and compressor top temp. is higher than 95 °C, O.U. protec-
tion device is activated.

If the discharge pressure (Pd) of the compressor is higher
than 3.8MPa for 1 minute.

Stoppage due to excessive decrease of evaporating temper-
ature (Temp < -35 °C) is activated 3 times in one hour, motor
locked in heating mode.

Overload, overcurrent. Failure of DIP IPM, IPM or PCB2,
heat exchanger clogged, locked compressor.

Incorrect wiring of current sensor. Failure of control PCB, DIP
IPM, IPM or PCB2.

Abnormality of DIP IPM or PCB2
Compressor failure, heat exchanger clogged.
Abnormal inverter fin thermistor

Heat exchanger clogged.

Abnormal outdoor fan.

Failure of DIP-IPM, IPM or PCB2.

Disconnected wire or incorrect wiring between control PCB
and inverter PCB.

Incorrect wiring or abnormality in fan motor.
Compressor failure.
No Setting of Unit Model, Incorrect Setting of Unit Model

Over 64 indoor units, setting by no. or indoor unit address.

An indoor unit not supporting H-LINK Il is set the indoor unit
No. as 16 and after.

8
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8.2.3 Troubleshooting by alarm code for the outdoor and indoor units

Alarm code Activation of the safety device in the indoor unit

g
--'
- e

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
* The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the contact between #1 and #2 of CN14 is not closed over 120 seconds during
the cooling process, the heating process or the fan operation.

No
Is DC12V applied between #2 of CN14 _ Activation of Float Switch (FS)
and GND? or Incorrect Wiring

Q Yes

Faulty .U. PCB

CN4  THU1 THM4 CN14 THMS THM3_ THM2_ THM1

| ” ” | o | | | ” ” | Indication of Outdoor Unit PCB
R N
CN6 Lot
N5 @ Alarm Code
RSW2 Indoor Unit No.
\\ / GND @ for Malfunction
®) f—ep RS
CN17
Action
Phenomenon Cause Check item (Turn OFF the main
switch)
High Drain Level Clogging of the drainage Check the drain pan Remove the clogged
9 99ing 9 P foreign particles
o Fault Check the continuity when Replace the float switch
Activation of;he float the drain level is low if faulty
switc
Faulty float switch . Measure the resistance by Fix the looseness and
Faulty contacting
means of the tester Replace the connector
Faulty connection Check the connections Repair the connection

Check PCB by means of

Faulty indoor unit PCB the seff-check mode *1)

Replace PCB if faulty

@NOTE

* *): Refer to section Self-checking procedure of PCB by means of the Remote Control Switch in this chapter.
* Alarm code “01” is not displayed at the RPK series.
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Alarm code ’
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Activation of the safety device (high pressure switch) in the outdoor unit

(Except Alarm codes 41 and 42)

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit

number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is indicated when one of safety devices is activated during compressor running.

No

<Is it connected to connector (*) of PCB1>—

Q Yes

Is there the continuity between terminal
of connector (*) during operation stop?
(Y52C: OFF)

No

Yes
Model Cause
RAS-(2-2.5)HVNP
RAS-3HVNC Faulty PCB

RAS-(4-6)H(V)NCE
Other than above

Faulty PCB (IPM)

See next diagram

Plug connector
correctly.

No

_—

Is faston terminals
for PSH connected
to PSH correctly?

Plug faston terminals
to PSH correctly.

Yes
Check activation of the
following safety devices.
Faulty
O.U. PCB1 |:> Remoye the cause after
checking.
PSH: 4.15MPa (R410A)
(*) Model PCB connector Pin
RAS-(2-2.5)HVNP
RAS-3HVNC PCN401 (PCB1) #1-#3
RAS-(4-6)H(V)NCE CN401 (PCB) #1-#2
Other than above PCN8 (PCB1) #1-#3

RAS-3HVNPE / RAS-(4-6)H(V)NPE / RAS-(8-12)HN(P/C)(E)

Is the voltage
No between #1-#3 of

2

Does CMC turn

ing?
ON when starting? during operation?

(Y52C: ON)

Yes

PCN9 220V or 240V

No
. Is the protective
device still operating?

Yes

Yes

<

Does CMC turn No

ON for more than
3 seconds?

Yes

\v4

I

Is the A contact of
CMC activated?

Good
Check the coil

for CMC.

Faulty

No

2

Faulty O.U. PCB1

Yes

>

Faulty O.U. PCB1

Faulty CMC

INo >

Normal O.U. PCB1

U

Check activation of the following safety devices.
Remove the cause after checking.
PSH: 4.15MPa (R410A)
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Phenomenon Cause

Insufficient Air Flow to the Heat Exchanger (Outdoor Heat
Exchanger during the Cooling Process or Indoor Heat
Exchanger during the Heating Process)

Excessively High Temp. Air to the Indoor Unit
Activation of the high-pres-
sure switch due to the
excessively high discharge
pressure

Faulty Pressure Switch

Faulty High-Pressure
Switch
Insufficient Contacting

Incorrect Connection

Overcharged refrigerant

Mixture of the non-condensate gas in the refrigerant cycle

Clogging of the discharge piping
Liquid line stop valve or gas line stop valve is notin
operation

Incorrect Connection
Faulty Magnet Switch
Malfunction A Contact
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Check item

Check the heat exchanger
for dust or for clogging

Check the air filter for dust

Check for any obstacles at
the inlet or the outlet of the
heat exchanger

Check the service area

Check the speed (Outdoor
Fan: Cooling / Indoor Fan:
Heating)

Calculate the heat load
Check for hot air near the

ceiling (Heating)

Check for short-circuited air
(Heating)

Check for other heat source

Measure the discharge
pressure. Check the conti-
nuity after the decrease of

the pressure

Measure the resistance by
means of the tester

Check the connections

Check the cycle operation
temp.

Check the air temp. and
the pressure

Check for clogging
Check the stop valves

Check wiring

Check connections

HITACHI

Inspire the Next

Action
(Turn OFF the main
switch)

Remove the dust or the
clogging
Remove the dust

Remove the obstacles

Secure service area

Replace the fan motor if
faulty

Reduce the heat load or
use a bigger unit

Provide good circulation
Remove the short-circuited
air

Remove the heat source

Replace the pressure
switch if faulty

Fix the looseness. Replace
the connector

Repair the connections

Charge the refrigerant
correctly

Recharge the refrigerant
after the vacuum pumping

Remove the clogging

Fully Open the stop valves

Repair connections. Re-
place Magnet Switch
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I
N

Abnormal transmission between the indoor units and the outdoor unit for

aicock RAS-(2-2.5)HVNP / RAS-3HVNC

The RUN LED flickers and “ALARM” is displayed on the remote control switch.
The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is displayed when an abnormal operation is maintained for three minutes after the normal transmission
between the indoor units and the outdoor unit. Also, an abnormal operation is maintained for 30 seconds after the
micro-computer is automatically reset.

- The alarm is displayed when the abnormal transmission is maintained for 30 seconds from the starting of the out-
door unit.

- Investigate the cause of the overcurrent and take the necessary action when the fuses are blown out or the breaker
for the outdoor unit is activated.

197

SMGB0079 rev.0 - 01/2013



8. Troubleshooting

Is DSW5-1P
(Terminating Resistance)
on O.U. PCB1 ON?

Yes

No
Is LED1 (red) on
0.U. PCB1 ON?

Yes

Remove connector
“CN8” (red) of PCB1. *1)

Is LED3 (yeIIow) :
on O.U. PCB1 ON?

'No

Is LED3 (yellow) No

on O.U. PCB1
flashing more than —

once in 10 seconds?

QYes

Reconnect connector
“CN8” (red) of O.U. PCB1.

Is I.U. PCB setting
Non-pole operating. *2)

QYes

HITACHI

Inspire the Next

0.U.: Outdoor Unit
1.U.: Indoor Unit

No

) | o i correcty

No
Is 220/240V between Check power source
R,S on TB1? for outdoor unit .

Q Yes
Yes

Does the fuse
on 0.U. PCBA I > Replace fuse

blow out?

No

> Failure of PCB1

No
I | Se i correctiy

Yes Yes
Is LED3 (yellow) ON even
< on 10, pCB ONP >|:> if connector ‘CN2"of - S[>|  Failure of LU. PCB
- : I.U. PCB is removed?

No

Is LEDS3 (yellow) on
I.U. PCB flashing more
than once in 10 seconds.

QYes

Does refrigerant system

No. setting between

0.U. and .U correspond?
(O.U.: DSW4 and RSW1)*4)
I.U.: DSW5 and RSW2

Q Yes

PN

AN

No Check other
indoor units.

No Check wiring between

O.U. and I.U. or fuse
for .U. PCB and PCB1.

Replace fuse if failed.

No

I (St it correctly.

No
Does alarm occur with .
< all indoor units? > I | ilure of LU, PCB

Q Yes

| Failure of I.U. PCB |
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Phenomenon

Cause

Power failure or power is not ON

Blown out fuse for the power
source or activation of the outdoor
unit breaker

Blown out fuse for control circuit or
activation of outdoor unit breaker

Short-circuit between the wires

Short-circuited wire to ground

Faulty comp. motor

Failure of outdoor unit fan motor

Short-circuit between the wires

Short-circuit of the control circuit
(to ground)

Faulty solenoid coil for the mag-
netic switch for the comp. motor

Failure of outdoor unit fan motor

PCB1 Power circuit failure

Disconnected wires insufficient
contacting or incorrect connection

Faulty PCB (outdoor unit, indoor
unit)

Incorrect wiring

@NOTE

¢ *1) In the case that the end terminal resistance (DSW5-1) is set to OFF for H-LINK connection, set the end
terminal resistance to ON when CN8 is disconnected. Set the end terminal resistance to OFF when CN8 is

reconnected.

Between outdoor unit and indoor
unit

Power source wiring for the screws
and the correct wiring outdoor unit
Disconnected wires to PCB
Faulty PCB

Disconnected wire; insufficient
contacting

Incorrect wiring

e *2) Transmission Setting (SW1)

Item Setting Position
SwWi1 Left Side (for H-LINK/H-LINK 11)
. *3)
PCB1 output voltage
Vce 12 — GND2
Vce 05 — GND1
Vce 12 — GND1
Vce 15 — GND1
Vce 24 — GND1

Vce 12T— GND1

* *4) The rotary switch (RSW2) is not available depending on the indoor unit model.
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Check item

Measure the voltage by means of
the tester

Check the insulation material for
breaks

Measure the insulation resistance

Measure the resistance between
the wires and the insulation resist-
ance

Measure resistance between wires
and insulation resistance

Check the insulation material for
breaks

Measure the insulation resistance

Measure the resistance of coil

Measure the resistance between
the wires and the insulation resist-
ance

PCB1 Measure output voltage *1)

Check the continuity of the wires

Check for looseness of the con-
nection screws

Check the terminal Nos.
Check the connections

Check the continuity and the
looseness of connection screws

Check the terminal Nos.

HITACHI

Inspire the Next

Action
(Turn OFF the main switch)
Supply the power
Remove the short-circuit and

replace the fuse

Remove short-circuit to ground
and replace the fuse

Replace the comp. and the fuse

Replace the unit fan motor and
the fuse

Remove the short-circuit and
replace the fuse

Remove the short-circuit and
replace the fuse

Replace the magnetic switch and
the fuse

Replace the outdoor unit fan motor
and fuse

Replace PCB1

Replacing wires repairing and
tightening the Power source wir-
ing for the screws and the correct

wiring
Correctly connect the wires
Replace PCB if faulty

Replacing wires, repairing and
tightening the screws

Correctly connect the wires

Voltage
12VDC
5VDC
12 VDC
15VDC
24 VDC
12VDC

8
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I
N

Abnormal transmission between the indoor units and the outdoor unit for
RAS-(3-12)H(V)N(P/C)(E)

Alarm code
The RUN LED flickers and “ALARM” is displayed on the remote control switch.
The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is displayed when an abnormal operation is maintained for three minutes after the normal transmission
between the indoor units and the outdoor unit. Also, an abnormal operation is maintained for 30 seconds after the
micro-computer is automatically reset.

- The alarm is displayed when the abnormal transmission is maintained for 30 seconds from the starting of the out-
door unit.

- Investigate the cause of the overcurrent and take the necessary action when the fuses are blown out or the breaker
for the outdoor unit is activated.
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0O.U.: Outdoor Unit

l.U.:

Is DSW5-1P

(Terminating Resistance)

on O.U. PCB1 ON?

No

Indoor Unit

Set it correctly.

QYes

Is LED4 (red) on
O.U. PCB1 ON?

<

Yes

Is LED1 (red) on
O.U. PCB1 ON?

<

Yes

)»

v

Is 220/240V between
R,S, (T) on TB1?

No

for outdoor unit .

Check power source

Yes

Does the fuse EF1 Do the fuses PF1, Failure of
on O.U. PCB1 PF2 blow out? C>|  inverter PcB
blow out?

Does the fuse PF1 fro
IPM blow out? (3HP)

l@

Does the fuse EF2
and EF3 on PCB1

m E> Is DC fan
motor faulty'7
Yes

Remove connector
“CNB8” (red) of PCB1.

Is LEDS3 (yellow)
on O.U. PCB1 ON?

'No

Is LED3 (yellow)
on O.U. PCB1
flashing more than
once in 10 seconds?

QYes

Reconnect connector
‘CN8” (red) of O.U. PCB1,

( )

Is .U. PCB setting

<

Non-pole operating. *2)

QYes

Is LEDS3 (yellow)
on I.U. PCB ON?

<

Is LED3 (yellow) on
1.U. PCB flashing more

than once in 10 seconds.

QYes

Does refrigerant system
No. setting between

0.U.: DSW4 and RSW1
I.U.: DSW5 and RSW2

0.U. and .U correspond?

blow out? Ou_tdoor
i Failure of Unit
No DC Fan Motor *5)
Do the fuses RS1,
RS2 blow out? (3HP) I
Is LED201 (red) on
inverter PCB ON? I
Yes
No > Failure of PCB1
I ©
No
> I | Se i correctly
Yes Is LED3 (yellow) ON even
> if connector “CN2” of :> Failure of I.U. PCB
1.U. PCB is removed?
No Check other
indoor units.
No Check wiring between
I (. S CE s por
for 1.U. PCB and PCB1.
Replace fuse if failed. E]r?ict)or
No
I (et it correctl.

*4)

Q Yes

Does alarm occur with
all indoor units?

AN, =

Failure of I.U. PCB

>No

Q Yes

Failure of I.U. PCB
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Phenomenon

Cause

Check Item

—

Action

(Turn OFF Main Switch)

Measure voltage by

Power Failure of No Power Supply tester — Supply power.
Remove cause of
- A Check for breakage short circuit.
| Short Circuit between Wires of insulation. Replace fuse and/or
1.U./O.U. PCB if faulty.
Remove cause of
Short Circuited Wire Measure insulation short circuit to ground.
[~ N >
Melted Fuse for to Ground resistance. Replace fuse and/or
Power Source 1.U./O.U. PCB if faulty.
or Activation of |H
Outdoor Unit
Breaker Measure resistance zigla(cg So)m'géi?:(: e
> Faulty Comp. Motor between wires and | 07 S
insulation resistance inverter PCB and/or
) PCB1 if faulty. (O.U.)
: Replace outdoor unit
L, Faulty Outdoor Unit gﬂe?alselgﬁ xairs(lesstzrr]]ze fan motor and fuse.
Fan Motor Replace O.U. PCB

insulation resistance.

if faulty.

Remove cause of

P . Check for breakage Pl
—| Short Circuit between Wires N ] — short circuit and
of insulation. replace fuse.
N T el e e
Melted Fuse for . replace fuse.
DC Power Supply [
(Outdoor Unit) Faulty Solenoid Coil for . :
EF1, EF2 and L »|  Magnetic Switch (CMC) Measure resistance L. SRVEV’iFt"CiC?CTA‘g”:;'g fuse
EF3 on PCB1 for Comp. Motor of coil. :
EF1on
Inverter PCB :
| o II;ailu'\r/tla (t)f Outdoor Unit L\)Aetatsvzlgr? Jﬁfésstzgze . Reé)lface fan motor
an iotor insulation resistance. andfuse.
Incorrect Power Supply Check O.U. PCB1
™ Circuit of O.U. PCB1 output. *3) Replace fuse.
Measurement of
—— Faulty CB N insulation resistance Replace IPM or CB
Melted fuse
Rs1, RS2 Measurement of Reolace IPM
Lo Faulty IPM resistance between lines |—» PS%ZCI(;M or
and insulation resistance
Incorrect Power Supply Circuit of O.U. PCB1 > Measurf O.U. PCB1 Replace O.U. PCB1.
output. *3)
Disconnected = Sﬁém{ﬁgg(ﬁﬁﬁﬁor Unit Check continuity of Replacing wires
Wires Insufficient wires. e h '
Contacting or = Check for looseness  |—» ;i?:&?ghgg:éfrggg
Incorrect . of connection screws. wirin
Connection Lo Power Source Wiring Check terminal Nos. 9
for Outdoor Unit
> Pﬂjs-(/:gr?afaggcéWwes to | Check connections. [—| Correctly connect wires.
Faulty PCB
(Outdoor Unit,
Indoor Unit)
L Faulty 1.U./O.U.PCB > Replace it if faulty.

UIIEUK CuIliun |uuy
—> and looseness of —
connection screws.

neplaciiy vvies,
Repairing and
Tightening Screws

Disconnected Wire
Insufficient Contacting

Incorrect Wiring

Incorrect Wiring —>| Check terminal Nos. [—| Correctly connect wires.
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@NOTE

e *1) In the case that the end terminal resistance (DSW5-1) is set to OFF for H-LINK connection, set the end
terminal resistance to ON when CN8 is disconnected. Set the end terminal resistance to OFF when CN8 is
reconnected.

e *2) Transmission Setting (SW1)

Item Setting Position
SWi1 Left Side (for H-LINK/H-LINK 1)

. *3)
PCB1 output voltage Voltage
Vce 12 — GND2 12VDC
Vce 05 — GND1 5VDC
Vcec 12 — GND1 12 VDC
Vce 15— GND1 15VDC
Vce 24 — GND1 24 VDC
Vce 12T- GND1 12VDC

* *4) The rotary switch (RSW2) is not available depending on the indoor unit model.

e *5) Surely perform the troubleshooting of DC fan motor. If DC fan motor fails, the normal inverter PCB may be
damaged.

* *6) Refer to section Checking procedure of PCB by means of the Remote Control Switch.
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'-
Alarm code
[

am

)

-: Abnormal transmission between Inverter PCB and Outdoor PCB1

-

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is displayed when the abnormal operation is maintained for 30 seconds after the normal transmission
between the outdoor unit PCB1 and inverter PCB2. Also, the abnormal operation is maintained for 30 seconds after
the micro-computer is automatically reset. The alarm is displayed when the abnormal transmission is maintained
for 30 seconds from the starting of the outdoor unit.

RAS-(2-2.5)HVNP / RAS-3HVNC / RAS-(4-6)H(V)NCE

Is power fuse for Outdoor Unit No )
(PF1 or PF2) normal? > Replace fuse if blown
Yes Note: Investigate the cause of
\ fuse blown

Turn ON the power supply

A4

LED2 is ON or OFF
Is LED2 (Green) on PCB o | Faulty PCB or faulty DC fan
ON/OFF/flashing? / o motor

flashing

Y
PCB is normal |
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RAS-(3-6)H(V)NPE

No
it normatr 04T
unit normal?

Q Yes

Remove the connector CN6
on PCB1. Power source ON.

Y,
<

Is LED2 (Green) on
0.U. PCB1 flashing?

Q Yes

Reconnect the connector
CN6 on O.U. PCB1.

v

Is LED2 (Green) on
0O.U. PCB1 flashlng’>

<

QYes
Normal IPM.

Check the electrical wiring again.

Does flashing speed

> No (LED2 ON or OFF.)

become faster than before? > —

HITACHI

Inspire the Next

In case fuse melted, replace
fuse.

3 Check the cause of melting.

Faulty O.U. PCB1

No (LED2 remains ON or OFF.)

Power source OFF.

%%

Remove the connectors PCN201/202
and CN201/202 on inverter PCB.

%4

| Power source ON.

U

Is LED2 (Green) on
0O.U. PCB1 flashing?

Q Yes

Does flashing speed
become faster than before?

Q Yes

Normal Inverter PCB
Faulty Fan Motor

<
<

> No (LED2 ON or OFF)

No
> - for inrush current prevention
on inverter PCB normal?

Faulty Inverter PCB

Incorrect Wiring

*1)
Are resistances R115 and R116

No

Yes

Faulty DC Fan Motor
Faulty Inverter PCB

U

Is DC fan motor normal?

Check it by troubleshooting at
item “Checking Method of

DC Fan Motor for Outdoor Unit”.

Q Normal

Faulty Inverter PCB
Incorrect Wiring

@NOTE

*3)

Are fuses “EF1” on O.U. PCB1
and “EF1” on inverter PCB for
fan motor protection normal?

Q Normal

| Faulty DC Fan Motorl

Abnormal Faulty DC Fan Motor

Replace Fuses (EF1).

e *1): Surely perform the troubleshooting of the resistance for inrush current prevention (R115/R116) on inverter
PCB. If the resistance for inrush current prevention (R115/R116) fails, the abnormal transmitting occurs.

e *2): Surely perform the troubleshooting of DC fan motor according to section Procedure of checking other
main parts. If the DC fan motor fails, the normal inverter PCB may be damaged.

e *3): Perform the troubleshooting of the fuses “EF1” on O.U. PCB1 and “EF1” on inverter PCB for fan motor
protection. If the fuses for fan motor protection fail, DC fan motor is not operated normally.

205

SMGB0079 rev.0 - 01/2013



8. Troubleshooting

RAS-(8-12)HN(P/C)(E)

No

e o EF2) of ouldoor, Yy |  fuse
unit normal? o

Q Yes

Remove the connector CN6
on PCB1. Power source ON.

Q No (LED2 ON or OFF.)
Is LED2 (Green) on
O.U. PCB1 flashing?

Q Yes

Reconnect the connector
CN6 on O.U. PCB!1.

o (LED2 remains ON or OFF.)

0O.U. PCB1 flashing?

G Yes

< Is LED2 (Green) on

poes flashing speed —
become faster than before?

GYes
Normal IPM.

Check the electrical wiring again.

HITACHI

Inspire the Next

In case fuse melted, replace

3 Check the cause of melting.

Faulty O.U. PCB1

Power source OFF.

Y%

Remove the connectors PCN201/202
and CN201/202 on inverter PCB.

Y%

| Power source ON.

L) No (LED2 ON or OFF)

Is LED2 (Green) on
0O.U. PCB1 flashing?

Faulty Inverter PCB
Incorrect Wiring

Q Yes 1)
No Is DC fan motor normal? No

Does flashing speed - Check it by troubleshooting at
become faster than before? item “Checking Method of

DC Fan Motor for Outdoor Unit”.

Q Yes

Normal Inverter PCB
Faulty Fan Motor

Yes

Faulty DC Fan Motor
Faulty Inverter PCB

Normal

Faulty Inverter PCB
Incorrect Wiring

@NOTE

Surely perform the troubleshooting of DC fan motor according to section Procedure of checking other main parts.
If the DC fan motor fails, the normal inverter PCB may be damaged.

206

SMGB0079 rev.0 - 01/2013
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Nate’
|
' \__/
LN

Alarm code Code abnormal operation of picking up phase signal

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is displayed when the main power source phase is reversely connected or one phase is not connected.

Single phase

Yes
and 3 phases Correctly connect each
(Is there any phase phase of the power
which is not connec- PCB1 is normal source
ted)?
Reverse phase connection Yes Correctly connect each
. phase of the power
(Only 3 phases unit) PCB1 is normal source
No
Faulty PCB1 or other
cause
(see below)
RAS-(2-6)HVN(P/C)(E) RAS-(4-12)HN(P/C)(E)
Voltage for unit to Voltage for unit to
be suspended . be suspended .
e Running voltage: — Running voltage:
207 to 253V 342 to 456V
—— ——
Setting voltage: Setting voltage:
Less than 187V Less than 323V
Phenomenon > Cause > Check item > Action
o - | (Turn OFF the main switch)
) Check it according to Replacing wires, repair, tighte-
L R le ph > >
Activation of everse orsingie phase the electrical wiring ning screws or correct wiring

reverse phase |
sensor in the

outdoor unit

Faulty outdoor unit PCB

\

> Replace PCB if faulty
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HITACHI

Inspire the Next

Alarm code ’ ' Excessively low voltage or excessively high voltage for the inverter
1\

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
* The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the voltage between terminal “P” and “N” of Inverter is insufficient and the alarm
has three occurrences in 30 minutes. If the number of occurrences is smaller than two, the retry operation is per-
formed. The alarm code “06.” Means fan controller Abnormal Operation.

RAS-(2-2.5)HVNP / RAS-3HVNC

| Restart operation |

\4
Is the power supply voltage \ No R Check wiring and cable
220V, 240V+10%? / A A capacity
Yes
v
Is the voltage over 187V \ No
during operation? / >
Yes
v
Does the voltage fall dunng\
operation by operation of es
other apparatus?
No —> Frequency can
increase higher
than 60 Hz
Does LED353 on PCB1 How is 'Compressor stops
ON after RY1 is ON? EL’ compressor |mmed|ately. (Iower > R IFau"yI P(t:'B1.| b
operation? than 20Hz) eplace electrical box
. Compressor stops
No when frequency
L increase. (Approx.
20 Hz to 60 Hz)
Is connection correctly \ No
between PCB1 and ACL? » Connect correctly

Yes

Faulty PCB1.
Replace electrical box

v

@NOTE

Relpace electrical box only when LED is OFF.
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RAS-(3-6)H(V)NPE / RAS-(8-12)HN(P/C)(E)

PCB1: Control PCB in Outdoor unit
PCB2: Inverter PCB in Outdoor unit

Direct current
Measuring position

| Restart operation | Measuring Range: DC1000V

)

No iri
Is the power supply voltage 400V +10% \ > Check wiring _and cable
/ A A capacity.
l Yes
. . No
Is the power supply voltage 323V during operation?
l Yes
Does the voltagefall
during operationby Yes
operation ofother
apparatus? Fault magnetic contactor.
Repl it
No —> Frequency can eplace !
increase higher than A N
60Hz. °

Does LED201 on PCB2
ON after compressor’s

How is
compressor

Compressor stops Does the magnetic contactor
immediately. > function properly?

e N G U U U N

eletzggogéﬁ;;teﬁﬁ zw,\llt’.c):hes operation? (lower than 20Hz)
Compressor stops l Yes
l No when frequency Fault PCB2
—>»| increase. (Approx. Re o
place it
Is connection correctly \ No 20Hz to 60Hz)
between IPM and > Connect correctly.
capacitors (CB1 and
CB2), DCL or CMC1?
v *Be careful especially
v es because of high voltage. (Loose Wiring,
Change of color)
Is the DC voltage over Yes o Check > :
460V7 \ »| capacitors(CB1, 2). > Replace capacitors.
! Fault
No Normal
> Faulty PCB2.Replace it.
Check the wiring, PCB2 and
v

capacitors (CB). *2). In case
the wiring is correct, replace
the PCB2.

\4

@NOTE

* The indicated voltage is for three phase models. The power supply voltage for single phase models is 220V
and 187V during operation.

* *): If capacitor has high voltage, perform the high voltage discharge work refer to the item Procedure of
checking other main parts.

* *2): Regarding replacing or checking method for the inverter PCB, refer to the item Procedure of checking
other main parts.
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Alarm code L-:

]
(

HITACHI

Inspire the Next

Decrease of Discharge Gas Superheat

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

This alarm code is indicated as follows:

- When the temperature at the top of the compressor is lower than condensing temperature and indoor expansion
valve opening is lower than 300 pulse for 30 minutes in cooling operation, retry operation will be performed once.
When outdoor expansion valve opening is lower than 70 pulse for 30 minutes in heating operation, retry operation
will be performed once. If these occurs again within 120 minutes after the retry, the alarm code will be indicated.

> Faulty thermistor

. No
Is the thermistor on top of
compressor normal?
¢ Yes
Is the thermistor installed No
correctly on the compressor?
¢ Yes
Heating

Is it at cooling or heating mode

Install it correctly

when the alarm has occurred?

# Cooling

v

Cooling operation

)

A\ 4

Heating operation

Check the I.U. expansion valve opening and the
temperature on the top of the compressor by the outdoor

Check the O.U. expansion valve opening and the
temperature on the top of the compressor by the outdoor
unit PCB.

unit PCB.

No 1.U. expansion
valve opening lower than 300 pulse?
Yes ¢
No Is the temperature on the top of compressor

less than estimated condensation temp.?

Yes ]

'

O.U. expansion
valve opening lower than 70 pulse?

i Yes

Is the temperature on the top of compressor less
than estimated condensation temp.?

[ Yes

'

Plug the connectors properly?

Are the connectors for the indoor expansion valve connected

— Connector on |.U. PCB for Ex. Valve

properly
— Junction Connector for Ex. Valve
Yes
- No
I.U. : Indoor Unit Is the outdoor fan normal? > Replace fan motor
O.U : Outdoor Unit Yes
[s the refrigerant corectly No - Charge correct
charged? o refrigerant volume.
Yes
A4 No
Is gas leaking? > Check the ex. valve.

Or remove the cause of
discharge air short-circuit

¢ Yes

Repair leaks of gas.
Correctly charge refrigerant.

at indoor and outdoor
units.
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8. Troubleshooting
Inspire the Next
. Action
Phenomenon Cause Check item (Turn OFF the main switch)
Ref. cycle is different from the electrical system GHIEEE ref. cycle and the Repair wiring
electrical system

Overcharged Refrigerant Measure pressure Correctly charge refrigerant
Replace expansion valve if

Faulty Expansion Valve Check expansion valve *1) faulty

Fault ke PR il ¢ e Replace PCB if faulty

operation
Decrease of Discharge Faulty PCB = pr—
Gas Superheat el e el Check connections. Repair wiring connections
Ex.Valve Control
Fault Measure resistance. Replace thermistor if faulty
. Check mounting state .

Pl B B Incorrect Mounting (See “Alarm Code 08".) Correctly mount thermistor.

VigmiEer Remove looseness,
Check connections. replace connector or repair

Incorrect Connection
connections.

@NOTE

*1) Refer to section Procedure of checking other main parts, in part “Checking procedure for the electronic

expansion valve”.
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'-
Alarm code ,

am

\__~/
'—’ Excessively High Discharge Gas Temperature at the Top of Compressor

J(

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.

The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

The alarm appears during cooling operation when the compressor-top thermistor remains at Tdc 1 °C or above for
10 minutes, or at Tdc 2 °C or above for 5 seconds.

The alarm appears during heating operation when the compressor-top thermistor remains at Tdh 1 °C or above for
10 minutes, or at Tdh 2 °C or above for 5 seconds.

-
N

No Compressor-top thermistor

Is the thermistor THM9 on top
Faulty thermistor (THM9)

of compressor normal?

4

Yes

4

Is the thermistor THM9 No _
installed correctly on the > Install it correctly
compressor?
Yes
No
Is gas leaking? »| Correctly charge refrigerant
Yes
. Compressor-top
Repair leaks of gas. thermistor (THM9)
Correctly charge refrigerant.
200
Thermistor
resistance (kQ)
100
N72.3
\ 13.4

0 25 &0 100 125 150

Temperature (°C)

Thermistor resistance characteristics

Outdoor capacity Tdc1 Tdc2 Tdh1 Tdh2

RAS-(2-6)H(V)N(P/C)(E) 115 125 115 125

RAS-(8-12)HNP(E) 127 135 120 135

RAS-(8-12)HNC(E) 127 140 120 140
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Alarm code : " Abnormal operation of thermistor for the indoor unit air inlet temperature (air inlet thermistor)

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ)
during the cooling process or the heating process. The system is automatically restarted when the fault is removed.

Is THM1 connected to (intake) No )
of PCB? > Connect it
Yes
A4
. No
Is the resistance of THM1 .
between 0.24kQ and 840kQ? — ™ Faulty thermistor o
\ ‘ Indoor unir air inlet
\ | thermistor (THM1)
Yes | Incase of 4-way
v \\ cassette
Faulty PCB ‘
Action
Phenomenon Cause Check item
(Turn OFF the main switch)
Fault Check the resistance Replace the thermistor if faulty
Faulty air inlet thermistor i iri
Incorrect connection Check the connection Repair the wiring and the

connections

Replace PCB and
Faulty PCB Replace PCB if faulty
check the operation

90
82

80
0 P
NOTE 80 <

Thermistor 50

» This data is applicable to the following thermistors: ’ N
resistance 40 o
- Indoor unit discharge air temperature (KQ) 30 NG 27
20.
- Indoor unit liquid refrigerant temperature 2 M
- Indoor unit air inlet temperature 100 2] 38 25

-15-10 5 0 5 10 15 20 25 30 35 40 45 50 55 60
- Outdoor temperature

- Outdoor unit evaporating temperature Alr temperature (°C)
. .. Thermistor characteristics
- Indoor unit gas piping

213

SMGB0079 rev.0 - 01/2013



8. Troubleshooting

HITACHI

Inspire the Next

N/
Alarm code : ’-’ Abnormal operation of the thermistor for the indoor discharge air temperature (air outlet thermistor)
N

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ)
during the cooling process or the heating process. The system is automatically restarted when the fault is removed.

Connect it

Is THM2 connected to (intake) No
of PCB? >
Yes
\ 4
Is the resistance of THM2 No
between 0.24kQ and 840kQ? / e

Faulty thermistor

Yes
A4
Faulty PCB
Phenomenon Cause
Fault
Faulty air outlet thermistor
Incorrect connection
Faulty PCB
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Check item

Check the resistance
Check the connection
Replace PCB and

check the operation

Indoor unir air inlet

thermistor (THM2)
| Incase of 4-way
cassette

Action

(Turn OFF the main switch)
Replace the thermistor if faulty

Repair the wiring and connections

Replace PCB if faulty
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Abnormal operation of the thermistor for the indoor unit heat exchanger liquid pipe temperature

aicock (freeze protection thermistor)

(
(

L

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ)
during the cooling process or the heating process. The system is automatically restarted when the fault is removed.

Is THM3 connected to (intake) No )
of PCB? > Connect it
Yes
A4
. No
Is the resistance of THM3
———>| i
between 0.24kQ and 840kQ? Faulty thermistor
Freeze protection
i thermistor (THM3)
Yes Refer to the thermistor In case of 4-way
resistance in Alarm 11 cassette
A4
Faulty PCB
Action
Phenomenon Cause Check item
(Turn OFF the main switch)
Fault Check the resistance Replace the thermistor if faulty
Faulty freeze protection thermistor
Incorrect connection Check the connection Repair the wiring and connections
Replace PCB and
Faulty PCB Replace PCB if faulty

check the operation
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’ , ’ Abnormal operation of the thermistor for the indoor unit heat exchanger gas pipe temperature (gas

Alarm code ' -

piping thermistor)

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the thermistor is short-circuited (less than 0.24 kQ) or cut (greater than 840 kQ)
during the cooling process or the heating process. The system is automatically restarted when the fault is removed.

Connect it

Is THM5 connected to (intake) No
of PCB? >
Yes
\
Is the resistance of THM5 No
between 0.24kQ and 840kQ? / >

Faulty thermistor

Yes
A
Faulty PCB
Phenomenon Cause
Fault
Faulty gas piping thermistor
Incorrect connection
Faulty PCB

216

Refer to the thermistor

Heat exchanger gas

resistance in Alarm 11 pipe thermistor (THM3)
In case of 4-way

cassette

Check item

Check the resistance
Check the connection

Replace PCB and

check the operation
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Action

(Turn OFF the main switch)
Replace the thermistor if faulty

Repair the wiring and connections

Replace PCB if faulty



8. Troubleshooting

Alarm code

(11
(

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

HITACHI

Inspire the Next

-' Activation of the protection device for the indoor fan motor (except RCI, RCIM and RPK)

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.

The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the temperature of the internal thermostat for the indoor fan motor is higher than

135 °C.
A Yes
Does the Is the continuity present at No Is the fan motor No
indoor fan run? the in.ternal thermostat of the > hot? — Replace the motor
indoor fan motor?
Yes
Yes
A\ 4
| : No
s the connection bad at the Repair the wiring and
g connector? the connections
l Yes
Is the coil resistance of the \ No
fan motor normal? »  Replace the motor
i Yes
Check the indoor temperature. If the
indoor temperature is unusual, take
a suitable action to reduce the indoor
temperature
Action
Phenomenon Cause Check item (Turn OFF the main
switch)
Measure the coil resistance
Faulty indoor unit fan motor and the insulation resist- Replace the motor if faulty
ance
Check the continuity after
Activation of the internal Fault Replace the fan motor if
thermostat for the indoor the fan motor temperature there is no continuity
unit fan motor decreases to room temp

Faulty internal thermostat AT (e Rt s

Insufficient contacting
by means of the tester

Incorrect connection Check the connections
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Correct looseness.

Replace the connectors

Repair the connections

8
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Alarm code : '—: Activation of the protection device for the indoor fan motor (RCI, RCIM)
The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB1.

- This alarm code is displayed when the following conditions occurs three times in 30 minutes. Indoor fan rotates less
than 70 rpm for 5 seconds during operation.

When the cause is checked by means of this flow chart, confirm that fan speed setting is Hi

ACAUTION

Occurrence of Perform the following check after setting LED5 PCA4
Alarm Code “19” the air flow volume to “HIGH". PC4-#2
1A high voltage is applied to electrical parts. \

Perform the check carefully to prevent
an electric shock.

Check connectors PCN7

d CN1onlU.PcB1. |NOTE:
an on Turn OFF the power source securely

before connector checking.
If not, it may cause DC fan motor failure.
(Built-in PCB for DC fan motor may be damaged.)

Check that 220/240V is
applied between
L1 and N of TB1.

QYes ¢1)

The electrical source for I.U. PCB1
Yes is not supplied when LED4
1.U. PCB1 OFF?

is turned OFF. [
E> Faulty 1.U. PCB1 } »| Replace LU. PCBI. |
*1)
'No
(*2)

Yes Abnormal voltage is supplied
1.U. PCB1 OFF?

for fan motor. T
E> Faulty 1.U. PCB1 } »| Replace I.U. PCB1.
“2) (Normal Voltage: DC280V) L
. No
(*3)

Measure the voltage between

0,
. Faulty .U, PCB1 }VCC153“dVDC(15V+1°/")byteSter{ Replace I.U. PCB1.

QYes (*4)
Measure following check points voltages by tester.
Between VCCO05 and GND: 5V+4%

Between VCC13 and GND: 13.1V+10%
. Faulty 1.U. PCB1 } ctween an é{ Replace I.U. PCBA.

QYes (*5) Perform the operation with disconnecting CN1 on |.U. PCB1.

It is normal if more than 1V generates between No.3 pin of CN1
and VDC- (check point) for approx. 10 seconds after starting
the operation.

©

|
VCC13

CN1  VCC15 GND VCCO05

Is LED4 on

Is LED5 on

Is DC power
output of I.U. PCB1
normal? (*3)

Is DC power
output of .U. PCB1
normal? (*4)

Is fan motor
speed control command
to fan motor correctly?
(*5)

Yes

(NOTES)
1. Even if the operation is stopped, 0.3 to 0.4V may generate.
2. The voltage may not generate sequentially after 10 seconds

No from starting the operation to perform the operation “x”.

*5
. Faulty Fan Motor 4)>| Replace Fan Motor

I Faulty I.U. PCB1 I (*6) Perform the operation with connecting CN1 on PCB1.
It is normal if several voltages generate between
Q Q Yes No.2 pin of PC4 and VDC- (check point).
(NOTE)
Yes Even if the operation is stopped, approx. 0.2V may generate.

*6
E> Faulty I.U. PCB1 e Replace |.U. PCB1.

Does Fan
Motor run?

'No

| Replace I.U. PCBA1. |

S speed pulse
signal to .U. PCB1
correctly? (*6

'No

I Faulty Fan Motor |E>| Replace Fan Motor. I
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\__/
Alarm code : '-" Activation of the protection device for the indoor fan motor (RPK)

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB1.

- This alarm code is displayed when the following conditions occurs three times in 30 minutes. Indoor fan rotates less
than 70 rpm for 5 seconds during operation.

Set air flow volume “Hi” before starting this check.

GND1

ACAUTION

Occurrence of [ Perform the following check after setting 2 N [ F"W
Alarm Code “19” the air flow volume to “HIGH". ] o . Elar] ‘Hﬁ
UiAhi is appli i =5 : g2

A high voltage is applied to electrical parts. %I:I = m&:?

PC4-2>\ PCN550 =
Perform the check carefully to prevent @ h] Y
an electric shock. ol e —VvCC1

PC4

Check connectors PCN500) NOTE VEC1s —_|
d PCN550 on I.U. PCB. | B21E:
an on Turn OFF the power source securely LED!
before connector checking.
If not, it may cause DC fan motor failure.
Chook hat 220240V s (Built-in PCB for DC fan motor may be damaged.) vbe
applied between
L1 and N of TB1.

|
QYSS (*1) - PCN500

The electrical source for I.U. PCB
Yes is not supplied when LED4

is turned OFF.
E> Faulty .U. PCB }

Is LED4 on
1.U. PCB OFF?
1

'No

Yes Abnormal voltage is supplied
Is LED1 on
1.U. PCB OFF?

for fan motor. [
E> Faulty .U. PCB } Replace 1.U. PCB.
2) (Normal Voltage: DC280V) |
L &
(*3)

Replace I.U. PCB. |

\i

(*2)

Y

o DC No Measure the voltage between
s power o
output of U, PCB .[ Faulty |.U. PCB } VCC15 and VDC (15V+10%) by tester, { Replace 1.U. PCB.
normal? (*3)
QYes (4
Measure the following voltage of each check point by a tester.

No Between VCCO05 and GND: 5V+4%

Between VCC13 and GND: 13.1V+10%
- Faulty .U. PCB }ewee” an = é{ Replace I.U. PCB.

QYes (*5) Perform the operation with PCN550 on |.U. PCB disconnected.

It functions normally if more than 1V generates between No.4
pin of PCN550 and VDC- (check point) for approx. 10 seconds
after starting the operation.

Is DC power
output of I.U. PCB
normal? (*4)

Is fan motor
speed control command to
fan motor sent correctly?
(*3)

Yes

(NOTES)
1. Even if the operation is stopped, 0.3 to 0.4V may be generated.
2. The voltage may not be generated sequentially after 10 seconds

from starting the operatlon to perform the operation “x”.

' No Does Fan
Motor run? ’ Faulty Fan Motor Replace Fan Motor
| Faulty I.U. PCB I (*6) Perform the operation with PCN550 on PCB connected.

It functions normally if several voltages are generated between
No.2 pin of PC4 and VDC- (check point).

(NOTE)

Even if the operation is stopped, approx. 0.2V may be generated.

*6
Faulty I.U. PCB () | Replace I.U. PCB.

v

| Replace I.U. PCB. |

Yes

Is speed pulse
signal to I.U. PCB [>
sent correctly?
(6)

I Faulty Fan Motor |E>| Replace Fan Motor. I
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-

\__~/
: Abnormality of Thermistor for Discharge Gas Temperature (Compressor Thermistor)

’
Alarm code -
,- .\

N J

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated when the thermistor is short-circuited (less than 1 kQ) or cut (greater than 6 MQ) during
the cooling or heating operation.

Thermistor onTop of

Compressor
Is the thermistor connected to No ]
THM9 of PCB? > Connect it
Yes
\ 4
. No
Is the resistande of THM9 ]
between 1kQ and 6kQ? »  Faulty thermistor
Yes
Y
Faulty PCB
Phenomenon Cause Check item (Turn OF':‘C;;:;; Switch)
Faulty top of compressor Fault Check resistance Replace thermistor if faulty
thermistor Incorrect connection Check wiring to PCB1 Repair wiring and connections
Faulty PCB1 Repbce;ii;::" EIZES Replace PCB1 if faulty
700
650 640
600
550
500 -
450
Thermistor 400
resistance (kQ 350
300 -
250 -
200 -
150 +
100 +
50 - 18 (13 |10 |7
0 L

0 10 20 30 40 50 60 70 80 90 100 110 120

Thermistor resistance (kQ

The resistance value have fudge factor (+10%).
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8. Troubleshooting HITACHI

Inspire the Next

Alarm code ’-’ " Abnormality of High pressure sensor for RAS-(3-12)H(V)NP(E)

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.

The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated when the pressure sensor output voltage decreases (less than 0.1V) or
increases (more than 4.9V) during the operation.

Is there connection Yes
problem of CN7 | >| Connect correctly. |
on O.U. PCB1?

. "
Is 12V applied No
between #1 and #3 of
the connector CN7 I | Faulty O.U. PCB1

on O.U. PCB1?

O Yes

Is voltage under
9 No

0.1V or over 4.9V
between #2and #3 of ) I | =iy O.U_PCB1
the connector CN7
on O.U. PCB1?

U Yes

Abnormality of High
Pressure Sensor.

. Action
Phenomenon Cause Check item (Turn OFF Main Switch)
Faulty top of compressor Fault Check resistance Replace thermistor if faulty
thermistor Incorrect connection Check wiring to PCB1 Repair wiring and connections
Faulty PCB1 RN EUlE L Replace PCB1 if faulty
operation
Indication of pressure value is Malfunction of pressure sensor due
) . . . Replace pressure sensor
excessively high or low to clogging wiring
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8. Troubleshooting

-1 1

HITACHI

Inspire the Next

Alarm code ,— ’- Abnormal operation of the thermistor for the outdoor temperature (outdoor unit ambient thermistor)

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the thermistor is short-circuited (less than 0.2 kQ) or cut (greater than 500 kQ)

during the operation.

Connect it

Is the thermistor (THM7:Red) s
connected to PCB1? >
Yes
\ 4
No

Is the resistance of THM7
between 0.24 kQ and 500 kQ?

\

Faulty thermistor

Qutdoor temperature
thermistor

RAS-2/2.5HVNP
RAS-3HVNC

Yes
\ 4
Faulty PCB1
. L Outdoor temperature
Thermistor characteristics thermistor
Other than above
B0 T T T 1
| i i A | _—
. | |
o] ™0 | 1 —_74____
< = |
g 60 N 1
SR I | | | |
s o INel T
[} 2 hy
L |x\‘_d | I I N S
B i | -\.‘ S
® | | sl 171 1
B \‘\\";“--_‘1, | -l
o =l |l | —1 |
£ e Lt TEER" ~ -
0 | 1 | ] I I . — e e
45 40 5 0 5 10 15 20 25 30 35 40 45 50 55 & \\/ﬁé
Ambient temperature (°C)
. Action
Phenomenon Cause Check item (Turn OFF Main Switch)
Faulty thermistor for the outdoor Fault Check resistance Replace thermistor if faulty
unit ambient Incorrect connection Check wiring to PCB Repair wiring and connections
Faulty PCB1 REIRES (PRI el € ek Replace PCB if faulty
operation
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Inspire the Next

’ ' ’ Abnormal operation of the thermistor for the evaporating temperature during the heating process
Alarm code -’ e .
) ( (outdoor unit)

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB. (*1)
If you find an abnormal operation of the thermistor, check all the thermistors as shown below.

- The evaporating thermistor during the heating process is attached to the heat exchanger as shown in the figure
below. If this the thermistor is faulty, such as short-circuit (less than 0,2kQ) or cut (more than 500kQ) during opera-
tion, this alarm is displayed. The position is indicated below.

Is the thermistor THM8 (Te) No .
connected to PCB1? > Connect it
Yes
\ 4
Is the resistance of THM7 No ]
between 0,2 kQ and 500 kQ? > Faulty thermistor
Yes B Thermistor
B (Evaporating
v \ temperature for
outdoor unit)
Faulty PCB1
Action
Phenomenon Cause Check item
(Turn OFF the main switch)
Faulty thermistor for the Fault Check the resistance Replace the thermistor if faulty
evaporating temperature during i iri
heating Incorrect Connection Check the wiring to PCB Repalrcfgr?nv;/g;ir:)gn:nd the

Replace PCB and
Faulty PCB Replace PCB if faulty
check the operation

90
80
74
70 \
. 60 5
Thermistor 50
Resistance 43
(kQ2) 40
33
30 % »
20 16
~12.9 1o 2
10
—22] | 36
0 —— 25
15 10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
Ambient Temperature (°C)
Ambient and Evaporating Temp. Thermistor Characteristics
for Outdoor Unit
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Inspire the Next

Alarm code Incorrect Capacity Setting or Combined Capacity between Indoor Units and Outdoor Unit

L

(
(

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

« The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated when the undefined setting is set to DSW3 on the outdoor unit PCB.

- This alarm code is indicated when the total indoor unit capacity is not equal to the combined outdoor unit capacity.
Outdoor unit capacity setting is not correct

Conditions:
Total indoor unit
Outdoor capacity capacity of outdoor
unit capacity
RAS-(2-2.5)HVNP / RAS-(3-12)H(V)NC(E) 80 ~ 120%
RAS-(3-12)H(V)NP(E) 45 ~ 150%
. No

Is DSW3 on the outdoor unit

PCB1 set correctly? » Set the capacity for PCB1.

Yes
v
. No

Is DSW3 on the outdoor unit

PCB set correctly? »| Set the capacity for PCB.

Yes
y
Total capacity of the indoor
unit(s) is wrong.
Action
Phenomenon Cause Check item

(Turn OFF Main Switch)

Check combination of indoor units

Incorrect Capacity Setting of Indoor Unit and capacity sefting on PCB.

Correctly set dip switch, DSW3.

Check capacity setting on outdoor

Incorrect Capacity Setting of Outdoor Unit Correctly set dip switch, DSW3.

unit PCB.
Total Indoor Unit Capacity Connected to the Outdoor Unit is Beyond Ul i o.utdoor u.nlt el .by Ensgre b total.mdoor unit
- calculating total indoor units capacity agrees with the above
Permissible Range . . o
capacity. capacity conditions.

@NOTE

* In case of H-LINK system, this alarm code is indicated when DSW4, RSW1 (for refrigerant system setting) on
the outdoor unit PCB and DSW5, RSW2 (for refrigerant system setting) on the indoor unit PCB are incorrectly
set.

* In this case, set correctly DSW4, RSW1, DSW5 and RSW?2 after turning OFF main switch.
*  (RSW2 is not equipped with some models.)
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8. Troubleshooting HITACHI

Inspire the Next

Alarm code -
-'

am)

\—
LI

Incorrect Indoor number setting

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, alarm code and unit model code appear alternately on the Set Temperature display of the remote
control switch. The alarm code also appears on the outdoor unit PCB display.

- The alarm code appears three minutes after the outdoor unit power activation if duplication is detected in indoor
unit numbers connected to an outdoor unit (one refrigerant system). This applies when indoor unit numbers are
configured using the rotary switch (RSW1).

- The alarm code appears when the more than next indoor units are connected to one outdoor unit.

Model Number of Indoor Units
RAS-3HVNPE
RAS-(4-12)H(V)N(P/C)(E)

RAS-(2-2.5)HVNP
RAS-3HVNC

>11

>5

- The alarm code appears when the indoor and outdoor unit refrigerant system and address are set to 64 or above.
(In such a case, the alarm code “b1” appears on the remote control switch.)

@NOTE

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/RSW2 on the indoor unit PCB; which
are dip switches used for refrigerant system setting. In such a case, turn OFF the power and correctly set DSW4/
RSW1 on the outdoor unit PCB and DSW5/RSW?2 on the indoor unit PCB before reactivating the power.

(Some indoor unit models do not have RSW2.)

225

SMGB0079 rev.0 - 01/2013



8. Troubleshooting

HITACHI

Inspire the Next

t:'t

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- The alarm code appears if approx. DC12V is supplied to the DIP-IPM connector (see table below) when the inverter
operation is commanded (after five seconds following activation of the remote control switch).

Alarm code Abnormality of Protective Circuit for Protection (Outdoor Unit)

L
N

Place the tester as shown in the diagram below to check the connector of PCN401. The connector shall remain inserted.
DC12V will constantly be detected and disturb the diagnosis if the connector of PCN401 is pulled out.

RAS-(2-2.5)HVNP / RAS-3HVNC

/) Place [+] of tester to Pin #1 of PCN401,
Ye - d [-] to Pin #3.
DC 12V detected? es | Check wiring other e and [-] to Pin
> than on DIP-IPM ]
(Note 2)
No ‘ ‘
PCN40 CN16 CN25
Voltage detected
DIP-IPM is normal | Faulty DIP-IPM. L DS
Replace E-box O T [T PSW351
E E  TEST
CN24 E g

OO0
RAS-(3-6)H(V)N(P/C)E / RAS-(8-12)HN(P/C)(E)

* The alarm code appears if AC 200V or AC 240V is supplied to the connector on the outdoor unit PCB (see table below)
while Y52C is OFF or CMC1 is open.
|

> 3

Is 220VAC or 240VAC
applied between
PCN9 #1 and #3
during stoppage?

Faulty O.U. PCB1

Yes
0O.U. PCB1 is Normal. ( & oNsA one_ \ponel/ pens  pontd
— . O =59 =9 ol
> Check wiring connection 5
except O.U. PCB1. ;_- %i w5 sec1 (
o {
o8 WiEgo
Connector No. o LEODZ o ° =
for Check ) 8] S50 @8 p o5
. :] 20RO Ox 3 AT
Connector PCN9 g = RSW1  Tp{
£ = Z
, 59 el
Pin No. #1 and #3 A 0
. Action
Phenomenon Cause Check item (Turn OFF Main Switch)
Faulty DIP-IPM Check DIP-IPM by seft-checking Replace DIP-IPM

@NOTE

This alarm may appear if the Faston terminal of the high pressure switch (63H1) is improperly connected or da-
maged (open-circuit fault) when the operation is started. Besides this, check also “Alarm Code: 02 Activation of
Outdoor Unit Protection Device”.
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8. Troubleshooting HITACHI

Inspire the Next

(

Alarm code -' : Cooling Overload (High pressure switch will be activated) for RAS-(2-2.5)HVNP and RAS-3HVNC

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- Abnormality indication will appear when the protection device is activated during compressor operation at cooling
(see Note), with the outdoor unit evaporation temperature higher than 55 °C AND the compressor-top temperature
higher than 95 °C.

[Detected (Approx. 15 V)]

RY1 turns ON at Voltage between
operation startup? pins #1 and #3 of No ) ) No Yes
c ’ DIP-IPM connector > Protection device PCN401 correctly
;)rz?;tesssgr PCN401 approx. OV at remains activated? connected?
P ) operation startup?
Yes No
Yes v
< Check DIP-IPM
connector wiring
v No

Does RY1 remains \
ON for more than

three seconds?

Y

Faulty DIP-IPM.

Yes

A

\

Check the temperature of the following places with the remote control switch in checking mode.

Check the temperature of [1] compressor-top temperature and [2] outdoor unit liquid refrigeran piping. Examine the cause
and address the problem if the measurements surpass the preset temperature. (See Note)

1 Compressor-Top Temp.Preset Temp. 95°C
2 Indoor unit liquid refrigerant piping temp. Preset Temp. 55°C

Outdoor unit evaporation thermistor Top of compressor thermistor
R25=200kQ
90
B=3920K
80
74
SN 200
60 3 a
Thermistor v
Resistance 43 B’
(kQ) 40 o
S S 100
30
26 k7
- ol 2 \72.3
o 12840 |, o
Tt [ ], 8 13.4
0 . K2
15 10 5 0 5 A:bi;ité:n z):ratzt:e (3%)40 45 50 55 60 é "'-—!5.5
: 2 0 25 50 100 125 150
Ambient and Evaporating Temp. Thermistor Characteristics =

for Outdoor Unit Temperature (°C)

Thermistor resistance characteristics
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8. Troubleshooting

Phenomenon Cause Check item

Clogging of Heat Exchanger?

Insufficient Air Flow to Heat Check for dust on air filter

Exchanger of Outdoor Unit Check the service space

Check for outdoor fan speed

Check for hot air near the ceiling
Excessively High Temp. Air to

Outdoor Unit Heat Exchanger Check for short circuited air

Check for other heat source

Measure discharge pressure.

Faulty Pressure
Check continuity after decreasing

Switch
of pressure
Faulty High -
Pressure Switch Insufflcu'ent Measure resistance by tester
Contacting
Activation of High Pressure Incorref:t Check connections
Connection

Switch due to Excessively High
Discharge Pressure during
Cooling Operation

Overcharged Refrigerant Check cycle operating temp.

Check ambient temp. and
pressure

Mixture of Non-Condensable Gas in
Refrigerant Cycle

Clogging of Discharge Piping Check for clogging

Check for clogging

Check connecting wiring and
connectors
Faulty or Malfunction of Expansion

Valve Check operating sound from coil

Check discharge gas thermistor

Check attaching state of discharge
gas thermistor

Liquid Line Stop Valve or Gas Line

Stop Valve are not in Operation EEERsim vEES

Locking up Outdoor Unit Expansion

Check expansion valve actuation
Valve Closure

@NOTE

HITACHI

Inspire the Next

Action
(Turn OFF main switch)

Remover clogging
Remove dust
Secure service space
Replace fan motor if faulty
Make good circulation
Remove short-circuited air

Remove heat source
Replace it if faulty

Repair looseness.

Replace connector
Repair connections

Charge refrigerant correctly

Recharge refrigerant after vacuum
pumping
Remove clogging

Remove clogging
Replace connector

Replace coil

Replace thermistor

Reattach thermistor

Fully open stop valve

Replace outdoor

expansion valve

This alarm code is indicated when the outdoor unit protective device is activated by high discharge pressure du-
ring cooling operation. Accordingly, when this alarm code is indicated, there is high possibility of high pressure

switch actuation and the above troubleshooting actions are based on such cases.
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8. Troubleshooting HITACHI

Inspire the Next

A/
Alarm code '—: ’-’ Heating Overload (High pressure switch will be activated) for RAS-(2-2.5)HVNP and RAS-3HVNC
N

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.
- Abnormality indication will appear when the protection device is activated during compressor operation at heating

(see Note), with the outdoor unit evaporation temperature higher than 55 °C and the compressor-top temperature
higher than 95 °C.

[Detected (Approx. 15 V)]

RY1 turns ON at Voltage between
: o pins #1 and #3 of No / No
OP%ri;oﬁ:;ng P DIP-IPM connector »( Protection device PCN401 correctly ) "&°
opeFr)ates'? PCN401 approx. 0V at remains activated? connected?
) operation startup?
Yes No
Yes \
< Check DIP-IPM
No connector wiring
\
Does RY1 remains \
ON for more than > Faulty DIP-IPM.
three seconds?
Yes

\/

Check the temperature of the following places with the remote control switch in checking mode.

Check the temperature of [1] compressor-top temperature and [2] outdoor unit liquid refrigeran piping. Examine the cause
and address the problem if the measurements surpass the preset temperature. (See Note)

1 Compressor-Top Temp.Preset Temp. 95°C
2 Indoor unit liquid refrigerant piping temp. Preset Temp. 55°C

Outdoor unit evaporation thermistor Top of compressor thermistor
R25=200kQ
90
B=3920K
80
74
I 200
60 5 a
Thermistor <
Resistance 43 B’
(kQ) 40 8]
< S 100
30
26 0
2 o | 2 N72.3
o =128 10 | , o
& [ |, 8 13.4
© ' .2
15 10 5 0 5 A::zbi;zté)mpfratzge (3050)40 45 50 55 60 g ""-—!5.5
2 0 25 50 100 125 150
Ambient and Evaporating Temp. Thermistor Characteristics -

for Outdoor Unit Temperature (°C)

Thermistor resistance characteristics
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Phenomenon Cause

Activation of High Pressure Switch
due to Excessively High Discharge
Pressure during Heating Operation

Insufficient Air Flow to Heat
Exchanger of Indoor Unit

Excessively High Temp. Air to
Indoor Unit Heat Exchanger

Faulty Pressure

Switch
Faulty High o
Pressure Switch Insufficient
Contacting
Incorrect
Connection

Faulty of F |
Activation of High Pressure Switch aulty of Outdoor Fan Contro

due to Excessively High Discharge

Pressure during Heating Operation Faulty of Pressure Switch for

Control
Overcharged Refrigerant

Mixture of Non-Condensable Gas
in Refrigerant Cycle

Clogging of Discharge Piping

Faulty or Malfunction of Expansion
Valve

Liquid Line Stop Valve or Gas Line
Stop Valve are not in Operation

@NOTE

Check item

Clogging of Heat Exchanger
Check for dust on air filter

Check for any obstacle at inlet or
outlet of heat exchanger

Check the service space

Check for indoor fan speed
Calculate heat load.

Check for hot air near the ceiling
Check for short circuited air
Check for other heat source

Measure discharge pressure.

Check continuity after decreasing
of pressure

Measure resistance by tester

Check connections

Check decreasing air flow volume
at pressure switch for control
activative

Check activated pressure and
connecting wire

Check cycle operating temp.

Check ambient temp. and
pressure

Check for clogging
Check for clogging

Check connecting wiring and
connectors

Check operating sound from coil
Check discharge gas thermistor
Check attaching state of discharge

gas thermistor

Check stop valves

HITACHI

Inspire the Next

Action
(Turn OFF Main Switch)

Remove it

Secure service space
Replace fan motor if faulty

Reduce heat load or use a bigger
unit

Make good circulation
Remove short-circuited air

Remove heat source
Replace it if faulty

Repair looseness.

Replace connector

Repair connections

Replace thermistor for evaporating
temp. if faulty

Replace it if pressure switch for
control is faulty
Charge refrigerant correctly

Recharge refrigerant after vacuum
pumping
Remove clogging

Remove clogging
Replace connector

Replace coll

Replace thermistor

Reattach thermistor

Fully open stop valve

This alarm code is indicated when the outdoor unit protective device is activated by high discharge pressure du-
ring heating operation. Accordingly, when this alarm code is indicated, there is high possibility of high pressure
switch actuation and the above troubleshooting actions are based on such cases.
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Inspire the Next

Alarm code -' -’ Activation of high pressure increase protection device
-

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- When the compressor is operated with the discharge pressure (Pd) higher than 3.8MPa for 1 minute, the retry
operation is performed 3 minutes after all compressors are stopped. Thereafter, this alarm code is indicated when
above abnormality is detected twice in 30 minutes.

solenoid valves (SVA)? if faulty.

v
Is th td it st | ves
s the outdoor unit stop valve
< closed? >[ > Open the stop valve.
v
No Check connection of
<s the high-pressure sensor normal>— the O.U. PCB1. Replace the

high-pressure sensor if faulty.

QYes
Check O.U. PCB1 or

Yes

Are expansion valves fully [ > connection of O.U. PCB1.

closed and locked? Replace the electronic
expansion valves if faulty.

No
Check the outdoor electronic expansion valve during cooling
and the indoor electronic expansion valve during heating.

<Are electric wiring and refrigerant Yes

Yes
< Is there a leakage of the >[ > Replace the solenoid valve (SVA)

piping connections between [ >
the indoor and outdoor unit
incorrectly connected?

'No

Check if indoor or outdoor intake
air temperature is too high.

Correctly connect it.

Action
Phenomenon > Cause Check Item (Turn OFF Main Switch)
: Check connection.
Leakage of Solenoid Valve Check outlet temp. of .
—> : Replace solenoid valve
(SVA) solenoid valve (SVA). (SVA) if faulty.
—> Closed Stop Valve Check stop valve. —> Open stop valve.
Check connecting
. condition and output .
| g\gﬂgcr)rpal High Pressure voltage of connecrior | ngr?sl?)(r:?f?;%Tt pressure
Excessively “CN100” (on O.U. PCB1) Y.
High Discharge | for high pressure sensor.
Pressure Excessively High Check thermistor for Replace inlet air
—| Temperature of Inlet Air for |—»| indoor unit and outdoor = the?mistor if fault
Outdoor Unit or Indoor Unit unit inlet air temp. Y
Incorrect Connection between Check electrical system
| Indoor Unit and Outdoor Unit and ref. cycle system. Correctly connect.
L Repair connector
| .| Locked Expansion Valve ggfﬁ:c?gpgg;\??o%f" for O.U. PCB1 or
with Fully Closed on O.U. PCB1 expansion valve.

Replace it if faulty.
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8. Troubleshooting

Alarm code

-

tion)

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

HITACHI

Inspire the Next

' ’ '-’ Activation to Protect System from Excessively Low Suction Pressure (Protection from Vacuum Opera-

- In the case that the evaporating temperature (Cooling: Liquid Refrigerant Piping Temp. of Indoor Unit, Heating:
Evaporating Temp. of Outdoor Unit) is lower than -37 °C (250~350 kQ) and the thermistor on top of compressor
is higher than 90 °C. for 10 minutes, retry operation is performed 3 minutes after compressor stoppage.However,
when the state occurs more than 3 times including 3 in one hour, this alarm code is indicated.

Phenomenon

—  Faulty indoor unit liquid
refrigerant temp. thermistor

—  Faulty outdoor unit
evaporating temp. thermistor

Is the thermistor THM8 of
outdoor unit connected to
PCB1?

Yes

Is the thermistor THM3
of indoor unit connected to
PCB?

Yes

A

THMS8 between 0.24kQ and
500kQ.

i Yes

Is gas leaking?

< Is resistance of THM3 and

i Yes

No

> Connect it

No

> Connect it

No

A 4

Faulty thermistor

No

\

Recharge refrigerant

A

Repair leaks of gas

Cause

Fault

Incorrect Connection

Faulty PCB

(Outdoor Unit, Indoor Unit)

Excessively Low Suction Pressure
(in Vacuum)

Faulty Outdoor Fan at heating
Operation

232

Liquid Line Stop Valve is not open
before Operation

Faulty or Malfunction of Expansion
Valve

Refrigerant Leakage

Faulty Outdoor Fan Motor

SMGB0079 rev.0 - 01/2013

Check item

Check resistance.

Check wiring to PCB.

Replace PCB and check operation.

Check stop valve.

Check for clogging.

Check connecting wiring and
connectors.

Check operating sound from coil.
Check discharge gas thermistor.

Check attaching state of discharge
gas thermistor.

Check each temp.

and pressure.
Check gas leakage part.

Measure coil resistance and
insulating resistance.

Action
(Turn OFF Main Switch).

Replace thermistor if faulty.

Repair wiring and connections.

Replace PCB if faulty.

Fully open stop valve.
Remove clogging.
Replace connector.

Replace caoil.

Replace thermistor.

Reattach thermistor.

Charge refrigerant after vacuum
pumping.

Correctly charge refrigerant after
repairing gas leakage.

Replace outdoor fan motor if faulty.



8. Troubleshooting

HITACHI

Inspire the Next

Alarm code

Turn OFF power and
check LED1 is OFF. Disconnec

Overcurrent protection activation for RAS-(2-2.5)HVNP and RAS-3HVNC

Yes No Is there any cause of No
: lay connectors from compresso
Restart operation. re / ; Check the
—> > instantaneous voltage
Does it trip soon? Turn ON #1 of DSW301 oromaer 00 /7™ compressor.
! on inverter PCB2 and restart. )
" mpsd- tel Does it trip? Yes Check the power
immediately >
; source capacity.
It trips after a Ye_s’ it P Y
certain period trips Reol h
»| Replace the
* electrical box
No
In case of 220~240V/50Hz:
Is the power supply voltage 230V £10%?
l Yes
No
In case of 220~240V/50Hz:
Is the power supply voltage 187V during operation?
Check the capacity and
> wiring of the power source.
Yes
No
Is it 170V (single phase) or more
during operation when other devices are operating?
Yes
No
Is the compressor running current the same as rated
current?
Yes
/
Is current applying to No _ | Restart operation after
crankcase heater? applying current.
Yes
Yes Is refrigerant charged .| Charge refrigerant
v excessively? g correctly.
No

Is lock of indoor expansion valve
opened at cooling operation?

Is lock of outdoor expansion valve
opened at heating operation?

No

Yes
Restart expansion
valve.

Check the compressor.

\4

Yes

/ Is pressure excessively

: Check the stop valves
high?

and expansion valve.

\ 4

Check for clogging at
heat exchanger.

\4

Check the fan.
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Inspire the Next

\__/
Alarm code '-: :-' Overcurrent protection activation for RAS-(3-12)H(V)N(P/C)(E)

Turn OFF power and

Yes disconnect U, V, W from No Is there any cause of No
Restart operation. ) compressor terminals. _/ instantaneous voltage Check the
Does it trip soon? Turn ON #1 of DSW1 on PCB2 o decrease? 9 COMPressor.
(IPM or diplPM) and restart.
It trips it trin? *
immF;diater Does it trip? 1) Yes Check the power
It rips after a Yes, it source capacity.
certain period trips
»| Replace the PCB2
‘ (IPM or dipIPM). *1)
In case of 380-415V/50Hz No

Is the power supply voltage 380V £10% or 415V £10% ?
In case of 220~240V/50Hz:
Is the power supply voltage 230V £10%?

i Yes

In case of 380-415V/50Hz: No
Is the power supply voltage 323V during operation?

In case of 220~240V/50Hz:

Is the power supply voltage 187V during operation?

Check the capacity and

Yes e wiring of the power source.
No
Is it 170V (single phase) or 340V (3 phases) or more
during operation when other devices are operating?
Yes
No
Is the compressor running current the same as rated
current?
Yes
. No .
Is current applying to Restart operation after
crankcase heater? g applying current.
- Yes
Yes Is refrigerant charged | Charge refrigerant
g excessively? o correctly.
No
Is lock of indoor expansion valve Yes
opened at cooling operation? - Restart expansion
Is lock of outdoor expansion valve valve.
opened at heating operation?
No »| Check the compressor.
- Yes
‘/ Is pressure excessively »| Check the stop valves

high? and expansion valve.

Check for clogging at
heat exchanger.

> Check the fan.

@NOTE

*1) Perform the high voltage discharge work by referring to section Procedure of checking other main parts before
checking and replacing the inverter PCB.
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8. Troubleshooting HITACHI

Inspire the Next

Alarm code '-' : Abnormal operation of the current sensor (RAS-(2-2.5)HVNP / RAS-3HVNC)

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the current transformer is abnormal (0 A detection or 3 A alarm condition) and
the alarm has more than three occurrences in 30 minutes.

- Condition of Activation:

+  When the frequency of the compressor is maintained at 6~10 Hz after the compressor is started, one of the
absolute values of the running current at each phase U+, U-, V+ and V- is less than 1.5 A (including 1.5A)

+ Before the compressor is operated (at the end of position control), the current wave value is less than 3.0 A

Restart operation. |

Compressor stops Faulty PCB1.
|5> immediately. (nearly 18Hz) :> Replace EBOX. *2)
How is compressor
operation when

restarted? -
Compressor is not
operated.

Indication “P7” appears. *1)

J

No
Is the coil resistance
< of comp. normal? >-l Replace comp.

O Yes
Abnormal

< Check the PCB1. >-| Replace the PCB1. *2) |

@NOTE

* *1) P7 is shown at 7-segment on the outdoor unit PCB.
* *2) Make sure LED1 is OFF.
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8. Troubleshooting H ITACH I

Inspire the Next

\__4
Alarm code ’-' : Abnormal operation of the current sensor (RAS-(3-6)H(V)N(P/C)E)
-

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the current transformer is abnormal (O A detection or 5 A alarm condition) and
the alarm has more than three occurrences in 30 minutes.

- Condition of Activation:

+  When the frequency of the compressor is maintained at 15~18 Hz after the compressor is started, one of the
absolute values of the running current at each phase U+, U-, V+ and V- is less than 1.5 A (including 1.5A)

+ Before the compressor is operated (at the end of position control), the current wave value is less than 5.0 A

Restart operation. |

Compressor stops I:> Faulty inverter PCB
£> immediately. (nearly 18Hz) Replace it. *2)
How is compressor
operation when

restarted? -
Compressor is not
operated.

Indication “P7” appears. *1)

J

No
Is the coil resistance
< of comp. normal? >-l Replace comp.

O Yes

Abnormal
<Check the inverter PCB.>-| Replace the inverter PCB.*2) |

@NOTE

* *1) P7 is shown at 7-segment on the outdoor unit PCB.

* *2) Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,
in part “Checking procedure for the electronic expansion valve” before checking and replacing the inverter
parts.
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8. Troubleshooting HITACHI

Inspire the Next

\__4
Alarm code '-' : Abnormal operation of the current sensor (RAS-(8-12)HN(P/C)(E))
-

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section.
The unit number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is displayed when the current transformer is abnormal (0 A detection or 5 A alarm condition) and
the alarm has more than three occurrences in 30 minutes.

- Condition of Activation:

+  When the frequency of the compressor is maintained at 15~18 Hz after the compressor is started, one of the
absolute values of the running current at each phase U+, U-, V+ and V- is less than 1.5 A (including 1.5A)

+ Before the compressor is operated (at the end of position control), the current wave value is less than 5.0 A

Restart operation. |

Compressor stops I:> Faulty inverter PCB
immediately. (nearly 18Hz) Replace it. *2)
How is compressor

operation when

restarted? -
|_| | : Compressor is not
operated.

Indication “P7” appears. *1)

U

No
Is the coil resistance
< of comp. normal? >-l Replace comp.

@Yes
Abnormal

<Check the inverter PCB. >-| Replace transistor module | 8

Normal
> [Replace the inverter PCB.*2) |

@NOTE

* *1) P7 is shown at 7-segment on the outdoor unit PCB.

* *2) Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,
in part “Checking procedure for the electronic expansion valve” before checking and replacing the inverter
parts.
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8. Troubleshooting H ITACH I

Inspire the Next

\__4 A/
Alarm code ’-' —: Activation of transistor module (RAS-(2-2.5)HVNP / RAS-3HVNC)
- .\

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- ISPM has a detection function of the abnormal operation. This alarm is displayed when the ISPM module detects
the abnormal operation 7 times or more than 7 times in 30 minutes. The retry operation is performed six times.
Conditions:

» The abnormal current to the ISPM, such as short-circuited, grounded, overcurrent or control voltage decrease.

Turn off power, disconnect
U, V, W from compressor No Check the compressor.

,ter‘minals and restart. »| (Ifthere is a short-circuit

Does the protecting function between phase lines, replace
activate? *2) the compressor)
Yes
\4
Is the heat exchanger Yes

v

of outdoor unit clogged? Remove clogging.

No

Replace electrical box

\ 4

@NOTE

* *1) Regarding replacing or checking method for ISPM, refer to item Procedure of checking other main parts.

» *2) Set the #1 pin of DIP switch on ISPM to ON when you are restarting with the terminals of the compressor
disconnected. After the troubleshooting, set #1 pin of DIP switch DSW1 on ISPM to OFF.
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8. Troubleshooting HITACHI

Inspire the Next

-' Activation of transistor module (RAS-3HVNPE / RAS-(4-6)H(V)NCE)

\__A
nl

Alarm code

-’

The RUN LED flickers and “ALARM” is displayed on the remote control switch.
The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- IPM or Dip IPM and PCB2 have detecting function of abnormality. This alarm is indicated when the transistor mod-
ule detect the abnormality 7 times in 30 minutes including 7. Retry operation is performed up to the occurrence of
6 times.

Conditions:

The abnormal current such as short circuited, grounded or the overcurrent occurs at the transistor module.
The temperature at transistor module increases abnormally.

The control voltage decreases.

The angle difference between the shaft in compressor and the shaft in the control program exceeds +60deg.

Compressor
stops

immediately.
(Itc=1, 12)*y Turn OFF power,

disconnect U, V, W No Normal

Restart i from compressor . Check |:> Failure of Inverter PCB.
estart operaton. terminals and restart. the compressor. Replace it.

Does the protecting

Compressor function activate? *3) Abnormal
stops after Check the compressor.
few minutes. Yes Replace it if faulty.
(Itc=21)*
Yes -
Is heat exchanger of | > Remove clogging or
clogged? replace heat exchanger.

L

Faulty Inverter PCB
Replace it.

Check the compressor.

* Refer to the item 1.2.8 (D)

“Cause Code of Inverter Stoppage” for details. Is high pressure

increased?

Check pressure and
refrigerant cycle.

Check clogging for
heat exchanger.

Check fan motor.

@NOTE

*1) Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,
before checking and replacing the inverter components.

*2) Regarding replacing or checking method for inverter components, refer to item Procedure of checking
other main parts.

*3) Turn ON the No.1 switch of the dip switch DSW1 on PCB2 (inverter) when restarting with disconnecting the
terminals of the compressor. After troubleshooting, turn OFF the No.1 switch of the dip switch DSW1 on PCB2.

When the alarm code “53” is indicated, the outdoor fan motor (DC motor) ensure that DC fan motor is checked
according to the item Procedure of checking other main parts.
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8. Troubleshooting H ITACH I

Inspire the Next

Alarm code -

\__A
“-m’
A

Activation of transistor module (RAS-(4-6)H(V)NPE)

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- IPMor Dip IPM and PCB2 have detecting function of abnormality. This alarm is indicated when the transistor mod-

ule detect the abnormality 7 times in 30 minutes including 7. Retry operation is performed up to the occurrence of
6 times.

Conditions:

* The abnormal current such as short circuited, grounded or the overcurrent occurs at the transistor module.

* The temperature at transistor module increases abnormally.

» The control voltage decreases.

» The angle difference between the shaft in compressor and the shaft in the control program exceeds +60deg.
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8. Troubleshooting

Compressor
stops
immediately.
(Itc=1, 12)*

Turn OFF power,
disconnect U, V, W

HITACHI

Inspire the Next

0O.U.: Outdoor Unit
l.U.: Indoor Unit

Normal

Check
the compressor.

from compressor
terminals and restart.

—> »(

Restart operation.

i

Failure of Inverter PCB.
Replace it.

Does the protecting

Compressor function activate? *3) Abnormal
stops after

few minutes. Yes Q It trips.

(Itc=1)

(Itc=21)*

Is heat exchanger

Yes
clogged? >[ >

-

<

No

Is the supply voltage
AC220/240V+10%7?

GYes

Is voltage higher
than 170V during
operation?

QYes

Is voltage higher
than 170V at
any time?

QYes

Is the compressor
running current
as same as
operating current?

QYes

Is crankcase
heater ON?

|_\ Yes

No

)
)
)
)

No

)

P N G U O N

)

Is refrigerant
overcharged?

>
' No

>Yes
I

Is expansion valve of |.U.
open-locked in cooling operation?
Is expansion valve of O.U.
open-locked in heating operation?

A4

Yes

No

No

Is the discharge
pressure high?

( =

2y

Check the compressor.
Replace it if faulty.

Remove clogging or
Replace heat exchanger.

Faulty Inverter PCB

Replace it.

Check the capacity
and wiring of
the power source.

* Refer to the item 1.2.8 (D)
“Cause Code of Inverter Stoppage” for details.

Restart operation
after main switch ON.

Charge refrigerant
correctly.

Replace
expansion valve.

Check
the compressor.

Check stop valve
and expansion valve.

Check clogging of
the heat exchanger.

Check fan motor.

@NOTE

before checking and replacing the inverter components.

*2) Regarding replacing or checking method for inverter components, refer to
other main parts.

*1) Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,

item Procedure of checking

*3) Turn ON the No.1 switch of the dip switch DSW1 on PCB2 (inverter) when restarting with disconnecting the

terminals of the compressor. After troubleshooting, turn OFF the No.1 switch of the dip switch DSW1 on PCB2.

according to the item Procedure of checking other main parts.
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When the alarm code “53” is indicated, the outdoor fan motor (DC motor) ensure that DC fan motor is checked



8. Troubleshooting H ITACH I

Inspire the Next

Alarm code -

\__A
“-m’
A

Activation of transistor module (RAS-(8-12)HN(P/C)(E))

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- IPMor Dip IPM and PCB2 have detecting function of abnormality. This alarm is indicated when the transistor mod-

ule detect the abnormality 7 times in 30 minutes including 7. Retry operation is performed up to the occurrence of
6 times.

Conditions:

* The abnormal current such as short circuited, grounded or the overcurrent occurs at the transistor module.

* The temperature at transistor module increases abnormally.

» The control voltage decreases.

» The angle difference between the shaft in compressor and the shaft in the control program exceeds +60deg.
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8. Troubleshooting HITACHI

Inspire the Next

Compressor
stops
immediately.
(Itc=1, 12)*

Are the power wires No Pass the power
Restart operation. |:> passed through — wires throFL)Jgh CT
CT(inverter element)?
Compressor
stops after QYGS
few minutes.

(Ite=21)" Turn OFF power,
disconnect U, V, W Normal
from compressor . Check |:> Failure of Inverter PCB.
terminals and restart. the compressor. Replace it.

Does the protecting

function activate? *3) Abnormal
Check the compressor.
Yes Replace it if faulty.

Abnormal Normal

Check transistor Check inverter |:> Replace transistor
module (*1) (*2) PCB and inverter
N | Abnormal
orma Replace transistor
module

Is the space between —
e e ry ) > | 1
and radiation fins entirely entirely the space

covered by silicon?

Yes

Yes
Is heat exchanger of | ‘> Remove clogging or
clogged? /" | replace heat exchanger.

b

Faulty Inverter PCB
Replace it.

Check the compressor.

* Refer to the item 1.2.8 (D)

“Cause Code of Inverter Stoppage” for details. Is high pressure

increased?

Check pressure and
refrigerant cycle.

Check clogging for
heat exchanger.

Check fan motor.

@NOTE

* *1) Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,
before checking and replacing the inverter components.

* *2) Regarding replacing or checking method for inverter components, refer to item Procedure of checking
other main parts.

* *3) Turn ON the No.1 switch of the dip switch DSW1 on PCB2 (inverter) when restarting with disconnecting the
terminals of the compressor. After troubleshooting, turn OFF the No.1 switch of the dip switch DSW1 on PCB2.

* When the alarm code “53” is indicated, the outdoor fan motor (DC motor) ensure that DC fan motor is checked
according to the item Procedure of checking other main parts.
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8. Troubleshooting H ITACH I

Inspire the Next

Ny

Alarm code - '—: Abnormality of inverter fin temperature (RAS-3HVNPE / RAS-(4-6)H(V)N(P/C)E)

-’

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated after the operation is stpped when the following condition occurs three times within 30
minutes. The retry operation is performed twice.
Conditions:
*  When the temperature of the thermistor for inverter fin excess 80 °C (RAS-3HVNPE)
* When the temperature inside the transistor module excess 90 °C (RAS-(4-6)H(V)NPE).
*  When the temperature of the thermistor for inverter fin excess 92 °C (RAS-(4-6)H(V)NCE)

Yes
Restart t‘?ﬁ)e;ig%'; | >| Replace inverter PCB. *1)]
‘ No
Yes

Is the heat exchanger of | >|
outdoor unit clogged?

No
| Replace inverter PCB. *1) |
[i)vore

1%): Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,
before checking and replacing the inverter components.

Remove clogging. |
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8. Troubleshooting HITACHI

Inspire the Next

N

\__4
Alarm code - '—: Abnormality of inverter fin temperature (RAS-(8-12)HN(P/C)(E))

-’

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated after the operation is stpped when the following condition occurs three times within 30
minutes. The retry operation is performed twice.

Conditions:

* When the temperature of the thermistor for inverter fin excess 100 °C.

Yes . o No
Restart the operation. »| I8 thermistor short circuit or »| Replace the dipIPM, ISPM,
Does it trip soon? faulty? IPM. *1
No
Yes
»|  Replace the thermistor
Yes
Is the heat exchanger of the > Remove the cloagin
outdoor unit clogged? gging

No

_ | Faulty PCB2 or thermistor.
g Replace it.

@NOTE

1*): Perform the high voltage discharge work by referring to the item Procedure of checking other main parts,
before checking and replacing the inverter components.

8
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8. Troubleshooting H ITACH I

Inspire the Next

'- ’-
Alarm code -, ‘e Abnormality of Inverter Module

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- Actual frequency from Inverter PCB is less than 10 Hz (after inverter frequency output form PCB1 to Inverter PCB).

- This alarm is displayed when it occurs 3 times in 30 minutes. Retry operation is performed up to the occurrence of
2 times.

Condition of Activation:

This alarm is indicated when Inverter PCB is not performed normally.

Turn off power after LED201

(for RAS-(3-6)H(V)NPE /
RAS-(8-12)HN(P/C)(E)) or
LED303 (for RAS-(4-6)H(V)NCE)
on inverter PCB is turned OFF
and restart.

O Inverter PCB is normal.
No

Check the Noise Filter.

< Is Alarm 55 indicated? >_ If there is no abnormality,

the normal operation can

O Yes be performed.

| Replace inverter PCB. |

@NOTE

When the excessive surge current is applied to the unit due to lighting or other causes, this alarm code or the cau-
se code of inverter stoppage (Itc=11) will be indicated on the 7-segment display on O.U. PCB1 and the unit can not
be operated. In this case, check to ensure the surge absorber (SA) on the noise filter (NF1). The surge absorber
may be damaged if the inner surface of the surge absorber is changed to black. If the surge absorber is damaged,
replace the noise filter. If the surge absorber does not have abnormality, turn OFF the power source once and wait
until turning OFF LED201 (red) on inverter PCB for approx. 5 min. Then, turn ON again.

O Qokara 250VAC/30A
LFB-14930-3MA

@ =

A O

Surge Absorber (SA)
(Surge Arrester)

o B
o]
7|
@
i
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Inspire the Next

Alarm code -' ' Abnormality of fan motor protection (DC fan motor) for RAS-(2-2.5)HVNP and RAS-3HVNC
-

The RUN LED flickers and “ALARM” is displayed on the remote control switch.

The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is indicated when the revolution pulse output from the fan motor is lower than 20min-! during 30 seconds

and it stops. Regarding stops, when less than 35 seconds have passed since fan start up, after the first abnormality
is detected, if its occurs 4 times more within 5 minutes, it stops and alarm is displayed..
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8. Troubleshooting

Alarm code ':-' '-:

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit

number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm is indicated when the revolution pulse output from the fan motor is 10 rpm or less and the

HITACHI

Inspire the Next

Abnormality of fan motor protection (DC fan motor)
for RAS-(3-6)H(V)NPE and RAS-(8-12)HN(P/C)(E)

reverse revolution signal is detected. The fan motor is stopped once, and restarted after 10 seconds.

If it occurs more than 10 times in 5 minutes after the first abnormality occurs, this alarm is indicated. The abnormality

occurs when the fan motor is stopped by slugging.

Restart operation

4 Yes
Does the motor run?

No
v Alarm code is not indicated

Does the fan stop by the foreign Yes

This alarm is indicated due

to detected overcurrent by

the contrary wind. This is
normal.

matter?

No

A4

Check the connectors CN14 and CN15 on PCB1 and
CN203, CN204, CN201, CN202, PCN201 and PCN202
on inverter PCB

A4 Faulty
Are the connectors abnormal?

A4

Remove the foreign matter.

¢ Good

Check the fuses EF1, EF2 Good
and EF3 on PCB1, and >
EF1 on inverter PCB

Restart operation

\

Connect it correctly.

[«

Faulty

A4

Yes

Does the motor run?

<

\
Replace the fan motor
and the fuse

A\
’ Restart operation ‘

A\ Yes
Does the motor run?

No

This is normal

No

Alarm code is not indicated

Does thermal fuse
»( (RS1/2 or RS) on inverte

PCB blow out?

\No
r

@NOTE

Check to ensure that DC Fan Motor is checked according to the item Procedure of checking other main parts.
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Yes

This is normal

Replace the PCB1

\

Replace inverter PCB




8. Troubleshooting HITACHI

Inspire the Next

Alarm code '—' ' " Abnormality of fan motor protection (DC fan motor) for RAS-(4-6)H(V)NCE

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.
- This alarm is indicated when the revolution pulse output from the fan motor is 10 rpm or less and the
reverse revolution signal is detected. The fan motor is stopped once, and restarted after 10 seconds.
If it occurs more than 10 times in 5 minutes after the first abnormality occurs, this alarm is indicated. The abnormality
occurs when the fan motor is stopped by slugging.

Restart operation

A 4 Yes This alarm is indicated due
to detected overcurrent by
the contrary wind. This is

No normal.

v Alarm code is not indicated

Does the motor run?

Does the fan stop by the foreign Yes
matter?

Remove the foreign matter.

\4

No

Check the connectors CN201 and CN202 on PCB1

A4 Faulty
Are the connectors abnormal?

\d

Connect it correctly.

¢ Good
Check the fuse EF301 Good . ) |
on PCB1 > Restart operation |
Faulty \ Yes
Does the motor run? > This is normal
No
\
Replace the fan motor
and the fuse
\
| Restart operation |
\ Yes
Does the motor run? > This is normal
No
Alarm code is not indicated

Replace the PCB1

\d

@NOTE

Check to ensure that DC Fan Motor is checked according to the item Procedure of checking other main parts.
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Inspire the Next

Alarm code ,- ’- Compressor protection
N

» This alarm code is displayed when one of the following alarms occurs three times within six hours. If the outdoor unit
operates continuously without removing the cause of the alarm, the compressor may be seriously damaged

Alarm code Content of abnormality
02 Tripping of protection device in outdoor unit
07 Decrease in discharge gas superheat
08 Increase in discharge gas temperature
45 Activation of high pressure increase protection device
47 Low pressure decrease protection activating

You can check these alarms using the check mode 1. Follow the action that is indicated in each alarm chart. You can clear
these alarms only by turning OFF the main switch to the system. However, you must pay careful attention before start-
ing, because there is a possibility of causing serious damages to the compressors.

L

Alarm code ’-" ’ Incorrect Setting of Unit Model Code

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated in the following condition. Check the unit model code setting (DSW4) of |.U. PCB after
turning OFF the power source.

Condition Action

The unit model code setting (DSW4) is not set (all
pins are “OFF”), or is set for the incorrect indoor
unit type.

Set DSW4 correctly according to the dip switch
setting in “Installation and Maintenance Manual”.
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Inspire the Next

Alarm code ’-’ : Incorrect Setting of Unit and Refrigerant Cycle No.

* The RUN LED flickers and “ALARM” is displayed on the remote control switch.

* The unit number, the alarm code and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

- This alarm code is indicated in the following condition. Check the settings of the dip switch (DSW) and the rotary
switch (RSW) after turning OFF the power source.

Conditions Action

a) Unit No. Setting / Ref. Cycle No. Setting Starting

from “1” (recommended)

Set the unit No. and the refrigerant cycle No.
- from “1” to “63”. (Setting No. for the 64th unit

The unit No. setting (DSW6 and RSW1) or the refrigerant - shall be “0”.)

cycle No. setting (DSW5 and RSW2) is set as “64” or ] ] ) )

more, or more than 2 pins of DSW5 or DSW® are set. b) Unit No. Setting / Ref. Cycle No. Setting Starting
- from*“0”

- Set the unit No. and the refrigerant cycle No.
from “0” to “63.” (Setting No. for the 64th unit
shall be “63".)

The unit No. setting and the refrigerant cycle No. setting
are set between “16” and “63,” and the indoor unit does
not support H-LINKII.

Set the unit No. and the refrigerant cycle No. between “0” and
5.

Alarm code :—' -' Incorrect Setting of Indoor Unit Number for H-LINK Type

8

» The RUN LED flickers and “ALARM” is displayed on the remote control switch.
* The unit number, the alarm code” and the unit code are alternately displayed on the set temperature section. The unit
number and the alarm code are displayed on the display of the outdoor unit PCB.

*): The alarm code indicated on the remote control switch is “35”.

Condition Action

The number of the connected indoor units not supporting  The number of the connected indoor units shall be 16
H-LINK Il is 17 and after. and before.

251

SMGB0079 rev.0 - 01/2013



8. Troubleshooting

HITACHI

Inspire the Next

8.2.4 Alarm codes for the KPI (E/H/X)3E Series and DX Interface

Code DX- KPI-  KPI-
No. KIT2 S3 Active
01 o - o
03 o - o
11 o o o
12 o o o
13 o - o
14 o - o
15 - - -
16 - - o
17 - - o
18 (o) o o
19 o o o
31 o - o
35 o - o
70 o o o
al o o o
EE o - o
74 - - -
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Category

Indoor

Transmission

Indoor
Indoor
Indoor

Indoor
Indoor
Indoor

Indoor

Indoor

Indoor

System

System

Indoor

Indoor

Compressor

Indoor

Type of Abnormality
Activation of protection device

Transmission Error

Air inlet thermistor (RA for KPI)
Air outlet thermistor (OA for KPI)
Liquid pipe thermistor

Gas pipe thermistor

Fresh Outdoor Air Thermistor
(Econofresh)

Air inlet DX Coil thermistor (Tincoil)

Air outlet DX Coil thermistor (Tout-
coil)

Indoor RA fan protection device
activation for KP

Indoor OA fan protection device
activation for KPl or DX-KIT2 Fan

Incorrect setting of outdoor and
indoor units

Indoor Unit Number Setting Error
Abnormal transmission between
PCB1 and PCB2

Incorrect PCBs setting

Compressor protection alarm (can-
not be reset from the remote con-
troller)

Remote sensor thermistor (Trem)

SMGB0079 rev.0 - 01/2013

Main cause
Float switch activation (high water level in drain hose or
abnormality in drain pipe, float switch or drain pan).

Outdoor fuse meltdown, Indoor/outdoor connection wir-
ing (breaking, wiring error, etc.)

Loose, disconnected, broken or short-circuited connector
Loose, disconnected, broken or short-circuited connector
Loose, disconnected, broken or short-circuited connector

Loose, disconnected, broken or short-circuited connector
Loose, disconnected, broken or short-circuited connector
Loose, disconnected, broken or short-circuited connector

Loose, disconnected, broken or short-circuited connector

Fan motor overheating, locking.

Fan motor overheating, locking.,

Outdoor/Indoor Unit capacity setting error, Indoor total ca-
pacity excessively large/small

Indoor units with the same number exist in a refrigerant
piping system

Loose, disconnected

Wrong setting are performed in PCBs

This alarm code is displayed when the following alarms
are triggered three times within six hours: 02,07,08,39,43
to 45, 47

Loose, disconnected, broken or short-circuited con-
nector
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8.3 Troubleshooting in check mode

8.3.1 Troubleshooting using the remote controller PC-ART

Use the “OK” switch of the remote control in the following cases:

1 When the RUN LED is flickering. ( )
2 To trace back the cause of the malfunction after restarting from the stoppa- S 7
ge while the RUN LED is flickering. e I et S’Em
3 To check during the normal operation or during the stoppage. o [ el A o g
4 To monitor the inlet air temperature and the discharge air temperature. o s
O° ~
)1 VENTI LOUVER DAY SCHEDULE  J OK.

Check mode 1: Current data will be displayed |

Check mode
Check mode 2: The data which was held immediately before
the failure will be displayed
Press “OK” L - . :
for more than - The indication will delay as the transmission between the remote control switch and the
3 seconds indoor unit takes about ten seconds.
v - All the data may be displayed as "FF" or " " or "='55%". These transient data, which
Normal mode are produced temporarily by the software, do not affect the device functions at all. (The
alarm code may also be displayed as "FF".)
The alarm code that identifies the last fault that has occurred
A 4 in the displayed unit.
_ LIS m
Unit number and =4 g ”;"// The unit number of the connected unit or the unit number for
a:\rn: coc:je e which the checking mode was selected previously.
IS a e [CHECK]
Pay » ADDS: Number of the indoor unit in number ** cycle
After — * RN: Number ** refrigerant cycle
o [ e e ™ L ronans
seconas v Press the "®" switch to increase from 00 to 01 to 02 -
T Backward:
COOL HA ’ ’ " " H
Check mode 1 Y Press the "&" switch to decrease from 15 to 14 to 13 -
[ ez \ Press "&" to see the previous indication
/ Press "®" to see the next indication
HIGH| o 12345
CooL| oo ::’ :

AiC

v Press “OK” for more than 3 seconds

Unit number and coo|[" T = Press "®" to see the next data
alarm code BECOS | T o .
displayed avee Press "V" to see the previous data
After
seven [ See(A)
seconds
: cooL| HIH—= == =
Check mode 2 i '-: ,' Press "®"
(Refer to Check e
mode 1 for details) K
Press “OK” P - In the check mode 2, the data of the first three units
for more than [ 7| that are connected serially to a remote control switch
3 seconds ) ]
v (~TC are available.
Check mode - You can press the “OK” switch to disable the check
disabled mode 2. Check mode 1 cannot be disabled even if you
press the “OK” switch.
253
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Although the wireless controller is used for the wall type indoor unit with the built-in receiver part, you can check the alarm

code by connecting the PC-P2HTE.

@ NOTE

The unit does not operate by pressing the operation switch.

The above function is available only when the alarm occurs.

The PCB check using the remote control switch is not available.

The indication is the data when you are connecting PC-P2HTE. The indication is not the data before the alarm

occurs.

€ Contents of the check mode 1

Suction grille

Connector
for check

The next indication is shown if you press the part “A” of the TEMP switch. If you press the part “<~” of the TEMP switch,

the

previous indication is shown.

Temperature indication

Indication of the category code

/—— Indication of the temperature, etc

Indoor unit temperature setting
(°C)

Indoor unit air inlet temperature at
thermistor (°C)

Indoor unit discharge air tempera-
ture at thermistor (°C)

Indoor unit heat exchanger liquid
pipe temperature (°C)

Temperature at remote sensor (°C)

Outdoor unit ambient temperature
G

Indoor unit heat exchanger gas
pipe temperature (°C)

Outdoor unit evaporating
temperature during heating (°C)

Control information

h5--

10

Discharge gas temperature at the
top of the compressor chamber
C)

1

Thermo temperature of the remo-
te control switch

254
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Normal .. Temperature displayed
(Thermistor is open-circui-
Abnormal - ted or PCB is defective)
or
¢ =101 | (Temperature for top of
()= 1| compressor) —
gl g (Thermistor is short-circui-
)~ )~ | ted or PCB is defective)
or
gy g
[ |
or
=1 )1 | (Temperature for top of
()= (| compressor)
Refer to section Self-checking procedure
of PCB using the remote control switch | ——

During the transient periods such as starting time and other, the
indicators “ - -” or “L{L{” may be displayed for a limited time.

This is indicated only when a remote sensor is connected.
The indicator “ = =” is normally displayed.

RPK series cannot connect a remote sensor.

Therefore, the indicator is “ = =".

This indicates the internal information for the remote control switch.
This does not have any specific meaning.

(Ex.) During the operaton of several compressors, the average

temperature of two compressors is indicated.
[l )

If the temperature is higher than 126 °C, “ =iz
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Indication of micro-computer input/output

12

Micro-computer input/output in
indoor unit

I

13

Micro-computer input/output in
outdoor unit

Lol-

Indication of unit stoppage cause

14

Cause of stoppage

n

Y

{

~J

]

Operation OFF, power OFF
Thermo - OFF (NOTE 1), activating

= Alarm (NOTE 2)

Instantaneous power failure at outdoor unit, reset (NOTE 3)

Instantaneous power failure at indoor unit, reset (NOTE 4)

QOutdoor temperature at cooling lower than -5°C, outdoor air
| temperature and indoor suction temperature at heating (Overload
condition), outdoor temperature at heating lower than -20°C.

Retry due to compression ratio decr
Retry due to low pressure increase

Retry due to high pressure increase

Retry due to abnormal high temperature of discharge gas, excessi-

ve low suction pressure

Retry due to decrease of discharge

Retry due to inverter tripping (Instantaneous overcurrent,
electronic thermal acivation, current sensor abnormality)

Retry due to inverter tripping (Inverter undervoltage, overvoltage,

float switch

= Freeze protection, overheating protection

i Demand, emergency stoppage (DSW 1-4 ON or forced stop)

ease

gas superheat

transmission error, microcomputer reset, etc.)

Expansion valve opening change pr

otection

Thermo OFF due to oil return control

Oudoor unit hot start control
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Heating Thermo-ON
Cooling Thermo- ON Alarm

Dark
' ’/HZ
/52H

Y52C2 Y211

Dark v212 Y52C1
' Y208
/Y20A

Outdoor fan

@ NOTE 1

Explanation of term,
Thermo-ON: A condition that an indoor unit is re-
questing compressor to operate.

Thermo-OFF: A condition that an indoor unit is not
requesting compressor to operate.

@ NOTE 2

Even if stoppage is caused by “Alarm”, “02” is not
always indicated.

@ NOTE 3

If transmission between the inverter printed circuit
board and the control printed circuit board is not
performed during 30 seconds, the outdoor unit is
stopped.

In this case, stoppage is d1-05 cause and the alarm
code “04” may be indicated.

@ NOTE 4

If transmission between the indoor unit and the
outdoor unit is not performed during 3 minutes,
indoor units are stopped.

In this case, stoppage is d1-06 cause and the alarm
code “03” may be indicated.

8
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Abnormal operation occurrence counter

15 | Abnormal operation occurrence Countable up to 99.
counter

Over 99 times, “99” is always displayed.

16 Instantaneous power failure occu-
rrence counter in indoor unit @
NOTE

Transmission error occurrence + If a transmission error continues for three mi-
17| counter between remote control nutes, one is added to the occurrence counter.
switch and indoor unit .
e The memorized data can be cancelled by the
1g | Abnormal operation occurrence method which is explamec_i in section Self-check-
counter on inverter ing procedure of PCB using the remote control
switch.
Indication of automatic louver condition
Ot
It I{: Normal
19 | Louver sensor —
g
J ) : Abnormal

Compressor pressure/frequency indication
o0 | Discharge pressure (high)
(x 0.1 MPa)
o4 | Suction pressure (low)
(x 0.01 MPa)
. . This is an indication for internal information for the remote
22 | Control information [ . : P .
control switch. This does not have any specific meaning
23 | Operation frequency (Hz) __ Thisis an indication for frequency of inverter

Indoor unit capacity indication

The capacity of the indoor unit is indicated as shown in the

table below.
24 | Indoor unit capacit
pacly Capacity code of indoor unit

Indication code Equivalent capacity (HP)
06 0.8
08 1.0
10 1.3
13 1.5
14 1.8
16 2.0
18 2.3
20 2.5
. 22 2.8
25 | Outdoor unit code - 26 3.0
32 4.0
o | Refrigerant cycle number (Indoor ([ 40 5.0
unit shipment DSW5+RSW2) D e 7= | 48 6.0
64 8.0
80 10.0
o7 | Refrigerant cycle number (Indoor N “~” indicates the total number of Indoor Units:
unit shipment DSW5+RSW?2) (= = _ = -

Natad
L2

~5 A Rk L d E
1~9 10 1 12 13 14 15 16
J3: 01 ~ 64 (Decimal code)
J4: 00 ~ 3F (Hexadecimal code)
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Expansion opening indication

Indoor unit expansion valve

28 .
opening (%)

29 Outdoor unit expansion valve
MV1 opening (%)

31 | Control information

Estimated electric current indication

32 | Compressor running current (A)

@ Returns to temperature indication

257
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30 Outdoor unit expansion valve
MV2 opening (%)
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In case of models without the expansion valve (MV2), the
same figure is displayed

The total current is displayed when several compressors are
running.

In case of the inverter compressor, the running current of the
primary side of the inverter is displayed.
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€ Contents of the check mode 2

When more than three indoor units are connected to one remote control switch, the latest data of only the first three indoor

units that are connected serially are displayed.

If you press the part “®” of the TEMP switch, the next display appears. If you press the part “&” of the TEMP switch, the

previous display appears.

Temperature indication

—

(freeze protection) (°C)

Compressor pressure/frequency indication

Expansion opening indication

Estimated electric current indication

15 | Compressor running current (A)

@ Returns to temperature indication

258
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1 Indoor unit air inlet temperature at _
thermistor (°C)

9 Indoor unit discharge air tempera- I
ture at thermistor (°C)
Indoor unit heat exchanger liquid PR

3 | pipe temperature

4 | Outdoor temperature (°C)
Indoor unit heat exchanger gas I

5 . N
pipe temperature (°C)

6 Evaporating temperature at -
heating (°C)

7 | Control information E|

g | Discharge gas temperature at the -
top of compressor chamber (°C)

9 Discharge pressure (high) -
(x 0.1 MPa)

10 Suction pressure (low) -
(x 0.01 MPa)

11 | Control information

12 | Operating frequency (Hz)

Indoor unit expansion valve _
13 A

opening (%)

Outdoor unit expansion valve mv1 PR
14 S

opening (%)

Indication of the category code

Indication of the temperature, etc

Corresponds to check mode 1 “="

Corresponds to check mode 1“4 3"

Corresponds to check mode 1 “4™-”

Corresponds to check mode 1 “hE

Corresponds to check mode 1 “&"#”

Corresponds to check mode 1 “=A5”

Corresponds to check mode 1 “='="

Corresponds to check mode 1 “=~”

Corresponds to check mode 1 “H {”

Corresponds to check mode 1 “H"”

Corresponds to check mode 1 “H 3

Corresponds to check mode 1 “H"

w) oy

Corresponds to check mode 1 “L

w) Ty

Corresponds to check mode 1 “Li=

Corresponds to check mode 1 “F' {

HITACHI
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@ Self-checking procedure of PCB by means of the Remote Control Switch

Use the following troubleshooting procedure for testing the PCB in the indoor unit and the outdoor unit:

e \

RUN/STOP
. @& Press 1o} AN ey a0 S
Stop operation HeaT| SLgE 0 BB f
Pop e e
O [esehvemlise HH rrommER e
RUNISTOP TEMP

O° ~ 90

i 0og O o
. TEMP i VENT LOWER DAY SCHEDULE .1 OK.
@ Press both swit- ~ ® OO0 VA ()
PCB check mode ches for three se- oK
conds -
C] Inc.:h- Contents
cation

4 Normal
H : B Y utld
(ex.) Indication of unit No. *1J Abnormality (open-circuit, short-circuit, etc.) in circuit for:

\4 -
o {  Airinlet temperature thermistor
o ) cool] ™ - H.,u, o =  Discharge air temperature thermistor
Indication of unit number AR WA o — -
o Liquid pipe temperature thermistor
77C|
GG T~  Remote thermistor abnormality .
- o
After 7 seconds a5 Gas pipe temperature thermistor =
v D5  Remote sensor >
- o
el o L ( H  Transmission of central station S
. . — =
Operating automatic -l ( A  EEPROM =
PCB check O I}~ Zero cross input failure
g o Transmission of indoor units during this
=z . -
After approx 5 seconds (max 30 seconds in case of checking operation
a transmission failure between the indoor unit and
the outdoor unit). ™ Transmission of outdoor unit
Max three types of abnormal operations indicated. FH Internal thermostat fan input failure
-5 PSW input failure
\/ R
T — Fia PSH protection signal detection circuit 0
- o3 | (X FT  Phase detection o
Abnormal operation (1) (- - . . =
s FH  Transmission of inverter <
g} A 3
Il High-pressure sensor g
After 1 second = Compressor discharge gas temperature g
v thermistor o
oo E——= FLT  Low-pressure sensor
ool (20| —» = Heat exchanger evaporation temperature
. A - =
Abnormal operation (2) L Il Fe ihermistor
FF  Ambient air temperature thermistor
After 1 second
\4
HIGH] —ten 12345
cooL nn ! : ) _"
Abnormal operation (3) =
m [CHECK]

After 1 second

\
To next page
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If you are using a wireless remote control switch with the built-in receiver part of the wall-type indoor unit and you need to
perform the above checking, perform the following procedure:

1 Turn OFF the power supply.

2 Disconnect the connector (CN25) on PWB(M).

3 Connect the PC-ART.
4 Turn ON the power supply.

After finishing the checking, turn OFF the power supply again and reconnect the connectors according to the previous

situation before the checking.

From previous page

mode

@ NOTE

ok If there is a next unit

> @ Press TEMP
L) A
COOL Hl Mon 1234
I (0
B o
[

w fn

(ex.) Indication of unit No. * l After 7 seconds

ma | (2 cooL
S |-

1234 ;
After 1 to 5 seconds HIGH| e 12545 |

[
Il

|CHECK] CHECK]

@ Press
\
HIGH]| —ter
cooL
Result
aTC
After 1 second
\
Repeat > =
it
\/
Release PCB check @ Press

—

()
=t

RESET

)

» If this indication continues and the alarm code “. {” is not displayed, this means that each one of indoor unit
is not connected to the remote control switch. Check the wiring between the remote control switch and the

indoor unit.

HIGH—= s
T '""’

ADDS RN '
!

CooL

[CHECK]

e In this troubleshooting procedure, checking of the following parts of the PCB is not available.

PCB in indoor unit:

relay circuit, DIP switch, option circuit, fan circuit, protection circuit.

PCB in outdoor unit: relay circuit, DIP switch, option circuit.

e Ifthis troubleshooting is performed in the system using the central station, the indication of the central station
may change during this procedure. However, this is not abnormal.

* After this troubleshooting, the memory of the abnormal operation occurrence counter, which was described

before, will be deleted.
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@ Self-checking procedure of the remote control switch

Cases where the OK switch is used:

1 If the remote control switch displays a malfunction.
2 For the regular maintenance check.

1 | Turn ON the power source Indicating
No. LCD indication period
(sec.)
Simultaneously press the following
three switches. (During the operation, you Al H'Sg % s-ETTEMPric
5 can press the switches.) . o b 8 * .
TEMp MODE —
&____IVENTIIHSTRG 0
v ® D Only for the
cancellation of
- - YTy Y R EEPROM, press the
COOL 1oont ’
3 ;’he LCD changes as shown in the right Low wwikt () ) following three
igure. 2 1 . .
switches simulta-
- - o | v [ORNTRAL oo RS neously during the
After the LCD changes as shown in the right changes of the LCD.
figure, the RUN indicator flickers twice. MODE
TEMP
4 _ HEAT| 11717 AR = = © 6
1o 3 N ) ) 1
’-' ' 0 m DEFROST Y \%L
To
\
bl A %:M (.l 1"
4 DR l\ == 1
AUTO| =— SERVCE m
[IRUN
g&l)\ll- HIGH w SET TEMP.
nm NEXT SCHEDULE ’ " ’
e 1
AUTO N
DEFROST -
00 \)/AE/I\I(':FI iy EE %%

The LCD changes as shown below.

Press all the switches (13 switches) one by
one.

Every time you press the switch, the number
of the indication of the part (A) in the figure

below increases one.
5 [
Oy NOTE

oo
(

tg'
R

(} Unless all the switches are pressed, the checking does not
- proceed to the next item.

o
(AP

* You can press the switches in any order.

* Pressing two or more switches simultaneously is invalid and
not counted.

The LCD changes as shown below.
The remote control switch automatically
starts to check the transmission circuit

; "Elndt]
[y} NOTE
In case that the transmission circuit is abnormal, the LCD re-
mains as shown in the left figure and the checking does not pro-
ceed to the next item.
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The LCD changes as shown below.

The detected temperature of the remote
control thermostat is displayed at the (A) part
in the figure below.

@

~
c

Sy
(|

The LCD changes as shown below.

."
Ll

—
L

The LCD changes as shown below.

-
-

N}
{

g
N
-’

After several seconds have passed, the
remote control switch is automatically activa-
ted again.

10

When the remote control switch is activated
again, the RUN indicator is ON and the op-
eration is started.

Therefore, press the RUN/STOP switch and
stop the operation.

Cancellation of EEPROM
(from step 3)

1

The LCD changes as shown below and the
remote control switch automatically cancels
the EEPROM.

I
(|

12

The LCD changes as shown below

-
-

'
)

N}
{

Nag
N

After several seconds have passed, the
remote control switch is automatically activa-
ted again. In this case, the operation is not
started automatically.
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If the indicators “~ =" or “F F" are displayed at the “A” part, the remote control
thermostat is abnormal.

If you press the RESET switch or you leave the switches for 15 seconds, the
data of EEPROM (storage cell inside of the remote control switch) is cleared.

— At this time, the number is displayed at the (A) part, which is shown in the
figure below. When the number “=™” is displayed, EEPROM is abnormal.

(O

N
aa Iz
=t

==

<— |f the number which is displayed at the (A) part is “~ ", the checking does
not proceed to the next item.

— (i)
NOTE

In case that the operation is not automatically started when
the remote control switch is activated again, the detection cir-
cuit for the momentary stoppage may be abnormal. However,
the detection circuit will not interfere with the normal opera-
tion.

There is a case where the operation is automatically stopped
after the automatic operation when the remote control switch
is activated again.
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8.3.2 Troubleshooting using the remote controller PC-ARF

Each “Check Menu” item and its function are explained in the following table.

Check Menu Item

Function

HITACHI
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Check 1
Check 2
Alarm History Display

Sensor condition of air conditioner will be monitored and indicated.
Sensor data of air conditioner prior to alarm occurrence will be indicated.
Previous alarm record (date, time, alarm code) will be indicated.

Model Display Model name and manufacturing number will be indicated.
1.U./O.U. PCB Check The result of PCB check will be indicated.
Self Checking Checking of remote control switch will be carried out.

Normal mode display

Check menu display

\ v

for 3 seconds during the normal mode.
The check menu is displayed.

(2) Select “Check 1” (or “Check 2") from the check menu and
press “OK”.

(3) Select the set indoor unit by pressing “A V <I>>” and press
“OK”. (This screen is NOT displayed when the number of indoor
units connected with the remote control switch is 1 (one). In
this case, (4) will be displayed.)

(4) Press “A“ or “V* to change the screen.
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Check Menu

-
| Check 2 | 01
| Alarm History Display | 1
| Model Display | 02
[®Function 5 =
EJSEL. EXRENT. BYRTN.

Press and hold “=" (menu) and “?” (help)
simultaneously for 3 seconds during the
normal mode.

Check Menu

| Check1 I
Check 2 01
Alarm History Display /

| Model Display |02

[®Function 5 =

B SEL. Edent. BEIRTN.

Check 1

| 01-01 ][ 02-01 || 03-01 || 04-01 |
[ 01-02 ][ 02-02 || 03-02 || 04-02 |

IEEERN | 02-03 ][ 03-03 ][ 04-03 |

| 01-04 || 02-04 || 03-04 || 04-04 |

BSSEL. ok [EN < Ku'

Check 1:01-03

|Item Value IA

b1 22

(b2 20 11

(b3 55 K
b4 20 07
b5 25 v

B Next Page EIRTN.
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Check mode 1 items

No. Item Data Name No. Item Data Name
1 b1 Set Temp. 18 E3  Times of Abnormal Transmitting
2 b2 Inlet Air Temp. 19 E4  Times of Inverter Tripping
3 b3 Discharge Air Temp. 20 F1 Louver Sensor State
4 b4 Liquid Pipe Temp. 21 HA1 Discharge Pressure
5 b5 Remote Thermistor Temp. 22 H2  Suction Pressure
6 b6  Outdoor Air Temp. 23 H3  Control Information
7 b7  Gas Pipe Temp. 24 H4  Operating Frequency
8 b8 Evaporating Temp. at Heating 25 J1 I.U. Capacity
9 b9  Condensing Temp. at Cooling 26 J2 O.U. Code
10 bA  Comp. Top Temp. 27 J3  Refrigerant Cycle Number (1)
11 bb  Thermo Temp. of Remote Control Switch 28 J4  Refrigerant Cycle Number (2)
12 bC  Not Prepared 29 L1 |.U. Expansion Valve
13 C1 I.U. Micro-Computer 30 L2 O.U. Expansion Valve 1
14 C2  0O.U. Micro-Computer 31 L3  O.U. Expansion Valve 2
15 d1 Stopping Cause State Indication 32 L4 O.U. Expansion Valve B
16 E1  Times of Abnormality 33 P1 Comp. Current
17 E2  Times of Power Failure 34 a1 Motion Sensor Reaction Rate (0 ~ 100%)

Check mode 2 items

No. Item Data Name No. Item Data Name
1 q1 Inlet Air Temp. 9 q9 Discharge Pressure
2 q2 Discharge Air Temp. 10 gA  Suction Pressure
3 q3 Liquid Pipe Temp. 11 qb Control Information
4 q4 Outdoor Air Temp. 12 gC  Operating Frequency
5 a5 Gas Pipe Temp. 13 qd |.U. Expansion Valve
6 q6 Evaporating Temp. at Heating 14 gE  O.U. Expansion Valve 1
7 g7  Condensing Temp. at Cooling 15 qgF Comp. Current
8 g8  Comp. Top Temp.
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€ Checking procedure of PCB by means of the Remote Control Switch

(1) Press and hold =" (menu) and “?” (help) simultaneously
for 3 seconds during the normal mode.
The check menu is displayed.

(2) Select “l.U./O.U. PCB Check” from the check menu and
press “OK”.

(3) Select the set indoor unit by pressing “A V <I{I>” and press
“OK”. (This screen is NOT displayed when the number of indo-
or units connected with the remote control switch is 1 (one). In
this case, (4) will be displayed.)

(4) The indoor unit PCB and the outdoor unit PCB checks are
started.

“o=

led and the screen will return to (2).

* If “©* (return) is pressed during the check, the check is can-
celed and the screen will return to (3).

(5) After completing the check, the result of PCB check will be
indicated. Press “<” (return) and return to (3).

Result of check table

Check Menu

I. U./O. U. PCB Check -~

| Self Checking | 02
/
02

v

ENT. RTN.

BISEL.

1.U./O.U. PCB Check
[ 01-01 |[ 02-01 || 03-01 || 04-01 |
[ 01-02 || 02-02 || 03-02 || 04-02 |
IEEEEN [ 02-03 ][ 03-03 ][ 04-03 ]

| 01-04 || 02-04 || 03-04 || 04-04 |

BeBSEL. oK |3 < [Fu'

I.U./O.U. PCB: Check 01-01

Check 1: Checking
Check 2: Checking
Check 3: Checking

I.U./O.U. PCB: Check 01-01

Check 1: 00
Check 2: 00
Check 3: 00

Indoor Unit PCB
40 Normal
£ { Abnormality of Inlet Air Temp. Thermistor

.
L

Abnormality of Outlet Air Temp. Thermistor

[
"

|
JN]

Abnormality of Liquid Pipe Temp. Thermistor

[
g

Abnormality of Remote Thermistor

3
Ay

Abnormality of Gas Pipe Temp. Thermistor

Abnormality of Transmission of Central Station
Abnormality of EEPROM

Zero Cross Input Failure

[t

|
[

[
D x |

Abnormality of Transmission of |.U. during Check
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Outdoor Unit PCB

40 Normal

4" Abnormality of Transmission of
FH ITO Input Failure

F5 PSH Input Failure

F& Abnormality of Protection Signa
F" Abnormality of Phase Detection

== Abnormality of Transmission of

Outdoor Unit

| Detection Circuit

Inverter

FA  Abnormality of High Pressure Sensor

Fi&  Abnormality of Comp. Discharge Gas Temp. Thermistor

FL Abnormality of Low Pressure Sensor

F o Abnormality of Evaporating Tem

p. Thermistor at Heating

FF  Abnormality of Ambient Air Temp. Thermistor
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@ Self-checking procedure of PCB by means of the Remote Control Switch

The self checking performs to check the remote control switch and to clear EEPROM (storage cell inside of the remote
control switch).

(1) Press and hold “=" (menu) and “?” (help) simultaneously for Check Menu
3 seconds during the normal mode (when unit is not operated). | I U/O. U. PCB Check | a
The check menu is displayed. Self Checking 02
/
02
(2) Select “Self Checking” from the check menu and press =
O BSEL. I ENT. BEIRTN.
Self Checking
(3) Select the process for “Self Checking”.
*To start self check, press “?” (help). 01:000
*To clear EEPROM, press “V” and “?” (help) simultaneously.
P-3400
—» See EEPROM clear process (15) (next page). ARF-8Y050 2008.11.06 12:34

Self Checking

(4) LCD Test

Press “OK” and the screen will be switched as shown in the
figure.

(5) Backlight Test

LCD brightness changes gradually by pressing “OK”. Self Checking
(6) Contrast Test 03:000
Contrast of the LCD gradually changes by pressing “OK”.
(7) Run Indicator Test
Press “OK” and the run indicator will flash in red and green twice
for each.
Self Checking

(8) Switch Input Test
Press the 9 switches one by one. The number indicated with *

y 06:000

(A will be counted up as switch being pressed.
* The order of pressing switch is at random.

Do not press more than 1 (one) button, for it will not be counted.
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(9) No Function
This function is not used.

Press “OK” to proceed.

(10) Transmission Circuit Test

The remote control switch automatically starts to check the
transmission circuit.

(11) Remote Control Switch Thermistor Test

The temperature detected by remote control switch thermistor
is displayed at “A” in the right figure.

(12) Date/Time Test

The date and time is switched from “2012.03.04 12:34” to “2008.
01. 01 00:00".

(13) EEPROM Test

< EEPROM Clearing Cancel >
Press “?“ (help).

< EEPROM Clear >

Press “OK” or wait 15 seconds. EEPROM data will be cleared.
During the process, the numbers will be indicated on where @
”is located.

If@ indicates “999”, EEPROM is in a faulty condition.

*In case “®” indicates “999”, the process does not proceed
to next step.

HITACHI

Inspire the Next

Self Checking

07:000

Self Checking

09:025

Self Checking

10:000

2008.01.01 00:00

Self Checking

11:000

(14) After the several seconds pass, the self checking is completed and the remote control switch automatically restarts.

EEPROM process

(15) Clear EEPROM

The remote control switch will automatically start EEPROM
clearing process.

Self Checking

13:000

(16) After the several seconds pass, the self checking is completed and the remote control switch automatically restarts.
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8.3.3 Troubleshooting using the 7 segment display

€ Simple checking by 7-segment display

Turn ON indoor unit connected to During auto-addressing, the following items can be checked using the
1 the outdoor unit outdoor unit’s on-board 7-segment LED display:

|

|2 |Turn ON the outdoor unit | 1 Disconnection oflpower supply to .the |.ndoor unit.
Reverse connection of the operating line between the outdoor and
l indoor units

N

3 Duplication of indoor unit number.
| 3 |Auto-addressing starts | P

Outdoor unit, circuit board, PCB1

4 Checking method by 7-segment display

Operating conditions and each part of refrigeration cycle can be checked by 7-segment and push switches (PSW) on the
PCB in the outdoor unit. During checking data, do not touch the electric parts except for the indicated switches because
220-240V is applied to them. Pay attention not to contact the tools with electrical parts. If contacted, electrical parts will be
damaged.

Y52C » To start checking, press PSW2 switch for more than three se-

conds.
‘ ’ Y20F ’ FAN1 » To proceed checking, press the PSW2 switch.
» To back to the previous item, press the PSW3 switch.

’ ' Y20A YCH « To cancel this checking, press the PSW2 switch for more than
A Z \ 3 seconds.
FAN2 H

o Manual
:_'l :_'t defrost  \/
S o @ @
SEG1 PSW1 PSW2 PSW3
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€ Check mode items

RAS-(2-2.5)HVNP / RAS-3HVNP

Item

Item Check In- In-

No. dic dic.

Input/output state of outdoor micro- 01 Pl bt

computer == =
Capacity of operating indoor unit 02 P e
Inverter order frequency to compressor 03 ot
Indoor order frequency to compressor 04 ,'-,',:" ".' '-,’
Air flow ratio 05  Fa Al
Outdoor unit expansion valve opening 06 ,'_:, 1 :-,’,'_'4’
Temperature at the top of compressor 07 e
Evaporating temperature at heating 08 I
Ambient air temperature 09 T -3
Control PCB information 10 TF 20
Control PCB information 1 [ R P
[ -
Inverter secondary current 12 I = = A |
Outdoor unit address 13 o O
Indoor unit expansion valve opening 14 ,'_:,':,’ ,_:','_-,’
Liquid pipe temperature of indoor unit 15 TR W
(freeze protection) e RS
Indoor unit intake air temperature 16 ,,’:,’ ,_:’,'_:,’
Indoor unit discharge air temperature 17 ,:,F,’ ,_:’,'_-,'
Cause of indoor unit stoppage 18 A 05
Accumulated Operating Time of Com- 1 Y s1x]
9 Ot et

pressor

Accumulated Operating Time of Com- Yoo
Sieery 20 g X AP
Alarm code for abnormal stoppage of P i |
compressor 21 U] ok

Cause of stoppage at inverter 22 ,,'- 4’
Abnormal data record 23 o Qi
Total capacity of indoor unit connected 24 R 22

Connected indoor unit number 25 Fq’;':f ;:'

Refrigerant adress 26 =
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Indication data
Contents

Indicates only for the segments corresponding to the equipment in
the figure. (See figure above)

00~199

In case that capacity is higher than 100, the last two digits flash
0~115 ( Hz)

In case that frequency is higher than 100Hz, the last two digits flicker
0~115 ( Hz)

In case that frequency is higher than 100Hz, last two digits flicker
00~100 (%)

In case that air flow ratio is 100%, “J/3” flashes

00~100 (%)

In case that expansion valve opening is 100%, “0” flashes
00~142 (°C)

In case that temperature is higher than 100°C, the last two digits flash
-19~80°C

-19~80°C

Internal information of the PCB

Internal information of the PCB

00~199 (A)

In case that current is higher than 100°C, the last two digits flash
00~63

00~100 (%)

In case that opening is
100%. “H3” flashes

In case of twin/triple/quad-type unit,
the information of 2nd to the 4th indo-
or units is indicated repeatedly.

The right character of the indication

-19~127 (°C) represents the indoor unit setting No.
-19~127 (oC) Sin‘gle: A

Twin: A, b
-19~127 (°C) Triple: A, b, c

Quad: A, b, c, d

(See table at the next page)

0 t0 9,999 (x 10 hours)
Alternately upper 2 digits and lower 2 digits are indicated every
0.5 sec.

0 to 9,999 (x 10 hours)
Alternately upper 2 digits and lower 2 digits are indicated every
0.5 sec.

Alarm code on compressor

(See table at the next page)

One of the abnormal data record from latest (n1) to oldest (n9) is
indicated. Alarm code or cause code is indicated.

00~96

In case that capacity is higher than 100, the last two digits flash
00~64

00~63
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RAS-(3-12)H(V)NP(E)

Item

Input/output state of outdoor micro-
computer

Capacity of operating indoor unit
Control software No.
Inverter software No.

Inverter order frequency to compressor
Air flow ratio

Outdoor unit expansion valve opening
Discharge pressure (high)
Temperature at the top of compressor

Evaporating temperature at heating

Ambient air temperature

Inverter fin temperature
Inverter firstly current

Inverter secondary current

Outdoor unit address

Indoor unit expansion valve opening

Liquid pipe temperature of indoor unit
(freeze protection)

Indoor unit intake air temperature
Indoor unit discharge air temperature

Cause of indoor unit stoppage

Accumulated Operating Time of Com-
pressor

Accumulated Operating Time of Com-
pressor

Alarm code for abnormal stoppage of
compressor

Cause of stoppage at inverter

Abnormal data record

Total capacity of indoor unit connected

Connected indoor unit number

Refrigerant adress
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Check

No.

01

02

03

04

05

06

07

08

09

10
11

12

13

14

15

16

17

18
19
20

21

22

23

24

25

27
28

Item

In-
dic.
[l g
pu N

— )
(=)

S=
1

LT

~——
L

~——
g
_—

-
L
)

=

)
]

———
3

=

DU
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{
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=

L
[y

----
o
o

———
-~
(|

—
O
-

~—
O
-

iy

~——
On

-
)
-

K
-
x|

-
~-—
P

==
PO

\
———
O

o
-

=
(|

‘
PUR
S

-
=
=

Lo

)
=t

~——
O

~
-
-

™
o
u

a
X

———
L
=
R

-

(
-
O

[
S

In-
dic.

(|
[}

-_—
-_—

Nater]
L3

=
|

-
ey
==
DK

"
-
g

J

N
L3
LT

)

L
==
D

N
(|
=
£

-
,l
(|

[y
=
= 0

N
|
-
D

‘
g

T
[

S~

N
L3
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Indication data
Contents

Indicates only for the segments corresponding to the equipment in
the figure. (See figure above)

00~199

In case that capacity is higher than 100, the last two digits flash
Control Software No. in use is indicated. Alternately upper 2 digits
and lower 2 digits are indicated every 0.5 sec.

Control Software No. in use is indicated. Alternately upper 2 digits
and lower 2 digits are indicated every 0.5 sec.

0~115 ( Hz)

In case that frequency is higher than 100Hz, the last two digits flicker
00~15

00~100 (%)
In case that expansion valve opening is 100%, “00” flashes
0.1to 4.9 MPa

00~142 (°C)

In case that temperature is higher than 100°C, the last two digits flash
-19~80°C

-19~80°C

-10~100 (°C)

In case that temperature is 100%, “/IiJ” flashes

00~199 (A)

In case that current is higher than 100°C, the last two digits flash
00~199 (A)

In case that current is higher than 100°C, the last two digits flash
00~63

00~100 (%)
In case that opening is
100%. “HL” flashes

In case of twin/triple/quad-type unit,
the information of 2nd to the 4th indo-
or units is indicated repeatedly.

The right character of the indication

-19~127 (°C) represents the indoor unit setting No.
-19~127 (°C) SlngIeA

Twin: A, b
-19~127 (°C) Triple: A, b, c

Quad: A, b, c, d

(See table at the next page)

0 to 9,999 (x 10 hours)
Alternately upper 2 digits and lower 2 digits are indicated every
0.5 sec.

0 to 9,999 (x 10 hours)
Alternately upper 2 digits and lower 2 digits are indicated every
0.5 sec.

Alarm code on compressor

(See table at the next page)

One of the abnormal data record from latest (n1) to oldest (n9) is
indicated. Alarm code or cause code is indicated.

00~199

In case that capacity is higher than 100, the last two digits flash
00~64

00~63
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RAS-(4-12)H(V)NC(E)

Item

Input/output state of outdoor micro-
computer

Capacity of operating indoor unit
Control software No.
Inverter software No.

Inverter order frequency to compressor
Air flow ratio

Outdoor unit expansion valve opening

Temperature at the top of compressor

Evaporating temperature at heating
Ambient air temperature

Condensing temperature

Inverter fin temperature
Inverter firstly current

Inverter secondary current

Outdoor unit address

Indoor unit expansion valve opening

Liquid pipe temperature of indoor unit
(freeze protection)

Indoor unit intake air temperature
Indoor unit discharge air temperature

Cause of indoor unit stoppage

Accumulated Operating Time of Com-
pressor

Accumulated Operating Time of Com-
pressor

Alarm code for abnormal stoppage of
compressor

Cause of stoppage at inverter

Abnormal data record

Total capacity of indoor unit connected

Connected indoor unit number

Refrigerant adress
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Check

No.

01

02

03

04

05

06

07

08

09
10
11

12

13

14

15

16

17
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19
20
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23

24

25

27
28

Item
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Indication data
Contents

Indicates only for the segments corresponding to the equipment in
the figure. (See figure above)

00~199
In case that capacity is higher than 100, the last two digits flash

Control Software No. in use is indicated. Alternately upper 2 digits
and lower 2 digits are indicated every 0.5 sec.

Control Software No. in use is indicated. Alternately upper 2 digits
and lower 2 digits are indicated every 0.5 sec.

0~115 ( Hz)

In case that frequency is higher than 100Hz, the last two digits flicker
00~15

00~100 (%)

In case that expansion valve opening is 100%, “0L" flashes
00~142 (°C)

In case that temperature is higher than 100°C, the last two digits flash
-19~80°C

-19~80°C

-19~80°C

-10~100 (°C)

In case that temperature is 100%, “/i3” flashes

00~199 (A)

In case that current is higher than 100°C, the last two digits flash
00~199 (A)

In case that current is higher than 100°C, the last two digits flash
00~63

00~100 (%)
In case that opening is
100%. “HL” flashes

In case of twin/triple/quad-type unit,
the information of 2nd to the 4th indo-
or units is indicated repeatedly.

The right character of the indication

-19~127 (°C) represents the indoor unit setting No.

-19~127 (°C) Slngle A
Twin: A, b
-19~127 (°C) Triple: A, b, ¢
Quad: A, b, c,d

(See table at the next page)

0 to 9,999 (x 10 hours)
Alternately upper 2 digits and lower 2 digits are indicated every
0.5 sec.

0 to 9,999 (x 10 hours)
Alternately upper 2 digits and lower 2 digits are indicated every
0.5 sec.

Alarm code on compressor

(See table at the next page)

One of the abnormal data record from latest (n1) to oldest (n9) is
indicated. Alarm code or cause code is indicated.

00~199

In case that capacity is higher than 100, the last two digits flash
00~64

00~63
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@ Cause of indoor unit stoppage (:::':":')

Indication Contents

-
.l
-

Operation OFF, Power OFF

[y
=
D

-
1
~—

Thermo-OFF

C

-
<

=

iy

Alarm

C

Nate]
L3
L

Freeze protection overheating protection

==
LJ
-

(

Instantaneous power failure at outdoor unit

-

=] Instantaneous power failure at indoor unit
O Stoppage of heating operation due to high outdoor o
It air temperature il Demand thermo OFF:

fi Demand thermo OFF Temperature Area in Heating Operation

3 Retry for Pd increase prevention (°C) | Thermo-OFF Temperature Area

32
,"_:, Vacuum/discharge gas temperature increase retry -
c -
(o= ) 2 30 29 Forced Stoppage
H) Retry due to discharge gas SUPERHEAT decrease g 28 Temperature Area
S 2l
_ IPM error retry, instantaneous over current of in- = %
vy verter retry, electronic thermal activation of inverter Q26 Z
retry, abnormal current sensor of inverter retry £ Restart /
. = - Temperature Area
_ Retry due to inverter voltage decrease k] 24 23 P
= Retry due to Inverter Overvoltage = L
Retry due to inverter transmission abnormality <

= ther ret 201

| Other retry 17|19/ 2% [/23
=1 | | | | |
| Forced Thermo-OFF 5 10 15 20 25 g
- = Outdoor Temperature
P Outdoor hot start control
,:-’ '-,’ Thermo-OFF during energy saving operation mode
== Retry due to high pressure decrease
= A Cooling air discharge temperature decrease

3 Forced Thermo-OFF

Y Forced Thermo-OFF

Retry due to abnormal operating mode
(Reversing valve switching failure)

(@) vore
1y =i

e The cause code for indoor unit stoppage is not always “Lic'“ (Alarm) during stoppage by the abnormality.

o

If the unit is under Thermo-OFF by other cause of stoppage before L= “ (Alarm) occurs, the previous cause
code for indoor unit stoppage remains.

e When the transmitting between the inverter PCB and the outdoor unit PCB1 is disconnected for 30 seconds,

[ XE]

the outdoor micro-computer will be reset. Accordingly when the alarm code “Li<” (Abnormal Transmitting
between Inverter PCB and Outdoor Unit PCB1) occurs, the cause code for indoor unit stoppage may be indi-

I 4]

cated “Lia”.
* When the transmitting between the indoor unit and the outdoor unit is disconnected for 3 minutes, the indoor

micro-computer will be reset. Accordingly when the alarm code “Li 5” (Abnormal Transmitting between Indoor
ni=l]

Unit and Outdoor Unit) occurs, the cause code for indoor unit stoppage may be indicated “iiz”.

[Ty

e For twin, triple and quad combination, if the cause code for indoor unit stoppage “=' {” is indicated, check the
cause of stoppage for other indoor units.

» Cause code for indoor unit stoppage “c'=” is indicated when it is forced thermo-OFF during compressor pre-
heating for RAS-12HN(P/C) models.
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Cancellation of Forced Thermo OFF (1:" n')

Turn ON the power source and wait for more than 30 seconds. Then press PSW1 and PSW3 simultaneously for more than
3 seconds.

Forced thermo-OFF (indoor unit error code 21) will be cancelled.

However, this function may damage the compressor, use only on inevitable occasion.
* In case of using the remote control switch (PC-ART), the cancellation is also available with it.

*  When “Operation Lock” indication flashes on the remote control LCD, press FAN SPEED and LOUVER switches si-
multaneously for more than 3 seconds.

» “Operation Lock” Indication is disappeared and operation is available.

@ Cause of inverter stoppage (f:-"'t')

Cause of Stoppage Remark
Code Cause for Corresponding Indication
Unit Alarm Code

during Retry

Automatic Stoppage of Transistor Module

{  (DIP-IPM Error) " i S
(Overcurrent, Undercurrent, Temperature increase)
=~ Instantaneous Over Current il =l =
= Abnormal Inverter Fin Thermistor {1y =LK o
{ Electronic Thermal Activation (Inverter overcurrent) o =l =
= Inverter Voltage Decrease (Undervoltage) = e e
=  Over Voltage {5 FE 0k
" Abnormal Inverter Transmission = - -
= Abnormal Current Detection (g =l S
= Instantaneous Power Failure Detection = - -
{ ! Reset of Micro-Computer for Inverter {5 - -
= :Eg:lr; g?:::ir%e;tection from Compressor o =Ty’ (=
{3 Phase detection abnormality {5 FE -
{4 Inverter Non-Operation = - =5
{5 Inverter Non-Operation {5 - =5
{5  Inverter Non-Operation = - =5
™ Communication Abnormality {5 - =5
{E  Protection Device Activation (PSH) - - L
{2 Protection Detection Device Abnormality - - SH
=1 Early Return Protection Device = i =3
= {  Step-Out Detection Aoy - 2
€ Table of capacity codes of indoor unit
Code Equivalent horsepower Code Equivalent horsepower Code Equivalent horsepower
G 0.8 - 2.0 i 5.0
o0s 1.0 {h 2.3 A 6.0
o 1.3 = 2.5 aH 8.0
il 1.5 2 3.0 a0 10.0
= 1.8 3 4.0
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@ Protection control code on 7-segment display

-_

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.

3 When several protection control are activated, code number with higher priority will be indicated (see below for the
priority order).

N

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.

RAS-(2-2.5)HVNP /| RAS-3HVNC

Priority Protection control Code
1 Low-Pressure Ratio Control at Cooling Operation ;':'y'_-”_-"
2 High-pressure ratio control at heating operation ;':';'_-.' {
3 High-pressure rise protection F :'_-l' 1_:'
4 Current protection l':’!'_-l’ :-l’
5 Inverter fin temperature rise prevention ;':’ 1'_-" "q’
6 Discharge gas temperature rise protection p':’ ;'_-c’ '_:;
7 Unbalance Power Source Detecting ﬁ':':_-l’ "-l’
8 Demand current control )':’:_-”:l’
9 Low-Pressure Decrease Protection F’ :'_—4' ;'_';

RAS-(3-12)H(V)N(P/C)(E)

Priority Protection control Code
1 Pressure ratio control F’i'_-t' {
2 High-pressure rise protection - :'_-4’ 1_:'
3 Current protection ;':' :'_-l' :-t'
4 Inverter fin temperature rise prevention ;':’ 1'_-" "q’
5 Discharge gas temperature rise protection ;':’ ;'_-n’ '_:;
6 Demand current control (running current limit control) ;':','_'”:4’
7 High pressure decrease protection (only Premium series) ;':','_'.”-"’

(@) vore

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.
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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:

RAS-(2-2.5)HVNP / RAS-3HVNC

Code Protection Control
oo Low-Pressure Ratio Control at Cooling
s Operation
oo High-Pressure Ratio Control at Heating
i Operation
F 2 High-Pressure Increase Protection
F Over Current Protection
,':’ - Inverter Temperature Increase Protection
Pt Discharge Gas Temperature Increase
rra Protection
F'Si Unbalance Power Source Detecting
F= Current Demand Control
)4 Low-Pressure Decrease Protection
(17)
Connection 220-240V
HP 2 25 3
Current (A) 8.0 8.0 10.5

275

Activating Condition
If Compression Ratio € exceeds a threshold value

=> Frequency Increase

If Compression Ratio ¢ is lower than a threshold value

=> Frequency Decrease

High Pressure Switch for Control is activated

=> Frequency Decrease

Inverter Output Current > (*1)A

=> Frequency Decrease

Inverter Fin Temperature

RAS-(2-2.5)HVNP / RAS-3HVNC = 70 °C

=> Frequency Decrease

Temperature at the top of compressor is high

=> Frequency Decrease

Inverter Output Current exceeds a threshold value
=> Frequency Decrease

Inverter Output Current exceeds a threshold value
=> Frequency Decrease

Low Pressure Switch for Control is activated.

=> Frequency Decrease

SMGB0079 rev.0 - 01/2013
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RAS-(3-12)H(V)N(P/C)(E)

Code Protection control Activating condition

Compression ratio € 2 7.5 => frequency decrease
Compression ratio € < 1.6 => frequency increase

-
1
a
-

Pressure ratio control

-
=
D

High Pressure Switch for Control is activated

-
pu
-

Ty

High-pressure increase protection

‘
=
g
=

=> Frequency Decrease

If Inverter PCB secondary current > (*1)A
=> frequency decrease

-
]
L

Inverter current protection

‘
[

=

D

Inverter fin temperature
RAS-3HVNPE / RAS-(4-6)HN(P/C)E 2 70 °C

Inverter fin temperature increase RAS-(4-6)HVNPE 2 80 °C
prevention RAS-(4-6)HVNCE = 87 °C
RAS-(8-12)HN(P/C)(E) = 82 °C

‘

[
iy
o
g

=> frequency decrease

Temperature at the top of compressor is high

=> frequency decrease
Discharge gas temperature increase  (Maximum temperature is different depending on
protection the frequency)

Temperature at the top of compressor > 107 °C

=> |ndicate P5

~——

[
N
D
L

Discharge pressure of compressor decrease under
10MPa => Frequency increase

-
x(
|
=
O

High-pressure decrease protection

‘
=
D

Demand current control (running Compressor run current = demand setting value
current limit control) => frequency decrease

A
X

——
[
[ng
L
———
|

Ps: Suction pressure of compressor (MPa)

Pd: Discharge pressure of compressor (MPa)

(1%)
Connection 380-415V
HP 4 5 6 8 10 12 3
Current (A) 12.0 12.0 12.0 17.5 19.0 20.0 16.0

@NOTE

HITACHI

Inspire the Next

Remarks

€ = (Pd+0.1)/(Ps+0.1)

Cooling operation and lowest
step fan or heating operation

Demand setting value: upper
limit of total running current is
set to 100%, 80%, 70%, 60%
at normal operation using
input on PCB1

220-240V
4 5 6
16.0 24.0 24.0

» During protection control (except during alarm stoppage), the protection control code is indicated.

» The protection control code is indicated during protection control and turns off when cancelling the protection

control.
» After retry control, the condition of monitoring is continued for 30 minutes.
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8.4 Checking procedure for main parts

8.4.1 Procedure for checking the DIP-IPM inverter for indoor and outdoor units
€ RAS-(3-6)H(V)N(P/C)E

High voltage discharge work for replacing parts

A CAUTION

Electrical hazard. Risk of electrical shock. Perform this high voltage discharge work to avoid an electric shock.

1 Turn OFF the main switches and wait for three minu- DIP-IPM A& [] (AN
tes. Make sure that no high voltage exists. If LED201
is ON after start-up and LED201 is OFF after turning \

OFF power source, the voltage will decrease lower
than DC50V.

2 Connect connecting wires to an electrical soldering
iron

3 Connect the wires to terminals, P and N on DIP-IPM. =

(The discharge voltage can perform even when con- Plug [/ c 13 ﬁ —
necting the wires to terminals #1(P) and #3(N) of Electrical T
connector “PCN201”) => Discharging is started, re- soldering iron ng e

sulting in hot soldering iron. Pay attention not to short- \ i 3
circuit between terminal P(+) and N(-) Connecting Wires °

4 Wait for 2 or 3 minutes and measure the voltage once
again. Check to ensure that no voltage is charged.

Inverter module checking procedure

« Redctifier circuit of inverter PCB

Internal circuit of rectified part of DIP-IPM @
Remove all the terminals of the inverter PCB before R
checking. ~os

~0
Non-faulty if [1] — [8] are checked and satisfied. T

Measure with 1 kQ range of a tester.

O

@ NOTE

DO NOT use a digital tester.
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Touch [+] side of the tester to DIP-IPM 52C terminal,
and [-] side to DIP-IPM R, S and T terminals to mea-
sure the resistance. Normal if all three terminals have
1 kQ or greater.

Contrary to [1], touch [-] side of the tester to DIP-IPM
52C terminal, and [+] side to DIP-IPM R, S terminals
to measure the resistance. Normal if all three termi-
nals have 100 kQ or greater.

Touch [-] side of the tester to [-] side of DIP-IPM DMI
(soldered part), and [+] side of the tester to DIP-IPM
R, S terminals to measure the resistance. Normal if all
three terminals have 1 kQ or greater

Contrary to [3], touch [+] side of the tester to [-] side
of DIP-IPM DMI, and [-] side of the tester to DIP-IPM
R, S terminals to measure the resistance. Normal if all
three terminals have 100 kQ or greater.

Touch [+] side of the tester to [P] of DIP-IPM (solde-
red part), and [-] side to DIP-IPM U, V, W terminals to
measure the resistance. Normal if all three terminals
have 1 kQ or greater.

Contrary to [5], touch [-] side of the tester to [P] of
DIP-IPM (soldered part), and [+] side to DIP-IPM U,
V, W terminals to measure the resistance. Normal if
all three terminals have 30 kQ or greater. (Resistance
gradually increases during measurement.)

Touch [-] side of the tester to [N] of ISPM (soldered
part), and [+] side to ISPM U, V, W terminals to mea-
sure the resistance. Normal if all three terminals have
1 kQ or greater.

Contrary to [7], touch [+] side of the tester to [N] of-
DIP-IPM (soldered part), and [-] side to DIP-IPM U, V,
W terminals to measure the resistance. Normal if all
three terminals have 30 kQ or greater. (Resistance
gradually increases during measurement.)
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+3| Contact with specified terminals
Tester “Q| tomeasure.
P
q q q
U
v
]
+d| Contact with specified terminals
“Q| to measure.
Tester
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* ACT circuit of inverter PCB

DCL1 DCL2
Internal circuit of ACT part of inverter module n
Non-faulty if [9] — [13] are checked and satisfied. K
(Measure with 1 kQ range of a tester.) External Appearance and Internal Circuit of i

Transistor Module

@ NOTE

DO NOT use a digital tester.

9 Check items [1] — [8].

10 Touch [+] side of the tester to DIP-IPM DCL2 terminal,
and [-] side to [P] of ISPM/DIP-IPM (soldered part) to
measure the resistance. Normal if all three terminals
have 100 kQ or greater

11 Contrary to [10], touch [-] side of the tester to DIP-IPM
DCL2 terminal, and [+] side to [P] of DIP-IPM (solde-
red part) to measure the resistance. Normal if all three
terminals have 1 kQ or greater.

12 Touch [+] side of the tester to DIP-IPM DCL2 terminal,
and [-] side to [N] of DIP-IPM (soldered part) to mea-
sure the resistance. Normal if all three terminals have
100 kQ or greater.

13 Contrary to [12], touch [-] side of the tester to DIP-
IPM DCL2 terminal, and [+] side to [N] of DIP-IPM

(soldered part) to measure the resistance. Normal if \,[//\ . o .

Il three terminals have 10 kQ or greater. (Resistance +g|  Contact with specified terminals
Bl Al g : Tester B\ to measure.
gradually increases during measurement.) %

» Checking Method of Resistance for Inrush Current Prevention (Built-in Thermal Fuse)

(Measure the resistance under 1 kQ range of a circuit tester.)

@ NOTE

DO NOT use a digital tester.

—
o a0

By placing the @ side of tester to the @ side of DM1
(soldering portion) on inverter PCB and the @ side of
tester to DCL1 on inverter PCB, measure the resistance.
If the resistance is around 500Q), it is normal. If the resis-
tance is 0Q or infinity Q, it is abnormal.

v Contact with specified terminals
-Q to measure.
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» Checking Method of Fuse for fan motor protection (EF1)

(Measure the resistance under 1 kQ range of a circuit tester.)

@ NOTE

DO NOT use a digital tester.

By placing the @ and @ side of tester to EF1 on inverter

PCB, measure the resistance.

If the resistance is 0Q, it is normal.

N\
\'// Contact with specified terminals
- to measure.
N~

¢ RAS-(8-12)HN(P/C)(E)

High voltage discharge work for replacing parts

A CAUTION

Electrical hazard. Risk of electrical shock. Perform this high voltage discharge work to avoid an electric shock.

1 Turn OFF the main switches and wait for three minutes. Check
to ensure that no high voltage exists. If LED2 is ON after start-
up and LED2 is OFF after turning OFF power source, the volta-
ge will decrease lower than DC50V. Plug
2 Connect connecting wires to an electrical solder bit. . \
. . . . Solder bit
3 Connect the wires to terminals, P and N on IPM. => Discharging ) .
. L . . \ Connecting wires
is started, resulting in hot solder bit. Pay attention not to short- Transistor module
circuit between terminal P and N.
4 Wait for 2 or 3 minutes and measure the voltage once again.
Check to ensure that no voltage is charged.
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Transistor module checking procedure

oo !

4) |

P

o . Sul

Outer Appearance and Internal Circuit of Transistor Module |
Qwl

||

1. Drive circuit. |
||

2. Overheating protection circuit. |
3. Sensor. élm :
P

|

Procedure:

Remove all the terminals of the transistor module before check. If items [1] — [4] are performed and the results are satis-
factory, the transistor module is normal.

Measure it under 1kQ range of a tester.

@ NOTE

DO NOT use a digital tester.

1 By touching the + side of the tester to the P terminal of transistor
module and the - side of tester to U, V and W of transistor mo-
dule, measure the resistance. If all the resistances are from 1 to
5kQ, it is normal.

2 By touching the - side of the tester to the P terminal of transistor
module and the + side of tester to U, V and W of transistor mo-
dule, measure the resistance. If all the resistances are greater
than 100kQ, it is normal.

3 By touching the - side of the tester to the N terminal of transistor
module and the + side of tester to U, V and W of transistor mo-
dule, measure the resistance. If all the resistances are from 1 to
5kQ, it is normal.

4 By touching the + side of the tester to the N terminal of transistor
module and the - side of tester to U, V and W of transistor modu-
le, measure the resistance. If all the resistances are greater than
100kQ, it is normal.
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Diode module checking procedure

Outer appearance and internal circuit of diode module:

HITACHI

Inspire the Next

If items [1] — [4] are performed and the results are satisfactory, the diode module is normal.

Measure it under 1kQ range of a tester.

@ NOTE

DO NOT use a digital tester.

1

By touching the + side of the tester to the + terminal of diode
module and the - side of tester to the ~ terminals (A) of the diode
module, measure the resistance. If all the resistances are from 5
to 50kQ, it is normal.

By touching the - side of the tester to the + terminal of diode
module and the + side of tester to the ~ terminals (A) of the diode
module, measure the resistance. If all the resistances are greater
than 500kQ, it is normal.

By touching the - side of the tester to the - terminal of diode mo-
dule and the + side of tester to the ~ terminals (A) of the diode
module, measure the resistance. If all the resistances are from 5
to 50kQ, it is normal.

By touching the + side of the tester to the - terminal of diode
module and the - side of tester to the ~ terminals (A) of the diode
module, measure the resistance. If all the resistances are greater
than 500kQ, it is normal.
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8.4.2 Checking capacitors CB1 & CB2.

A DANGER:

e Electrical hazard. Risk of serious injuries or death.

* Before installing the electrical wiring or before performing a periodical check, turn OFF the main switch of the
unit. For safety reasons, be sure that the fan is stopped.

* Prevent from touching the capacitors’ terminals. High voltage should be present before discharging them.
e Turn off the unit and wait for the LED 201 to be off before touching the components.

If it's possible, check the capacitance of each capacitor : 4700uF + 20% (between 3760uF to 5640uF).

A visual check of the pressure valve of capacitors
must be done to ensure it’s integrity

| Swalng of pressure valvg I

@ NOTE

It is not recommended to check tension.

PN = Power source x V2, PC=CN is nearly equal to PN/2.
R1 & R2:

1 If the value is different:

- Capacitor could be damaged by overload.

- 04 alarm could be displayed if low supply voltage (CN) for ISPM control part is present.
2 R1=9.50 & R2 =14.0Q. If these values are different, the capacitors will be not properly charged.

Resistance between P1 & TB3 = 2kQ (white resistance in the ISPM).

In case that Mg. SW 52C (CMC1) is not ON, the compressor current will travel through these resistances, and they will
be broken. Mg. SW 52C (CMC1) should be checked. Check the resistance between the primary and secondary terminal
where the contact point is melted for Mg. SW 42C. If there is continuity, the contact is melted and 52C is broken (NG).

Reactor resistance can be messured between TB3 and RB = 0,2Q). Checking this component is not necessary.

@ NOTE

* Noise filter does not affect ISPM directly, so is not necessary to check it when ISPM fails.
* Both digital or analog testers are valid to check the values.
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8.4.3 Fault diagnosis of DC fan motor.

When ISPM/DIP-IPM is faulty and Alarm 03, 04 or 53 appears, the fan motor may also be damaged. To prevent ISPM/DIP-
IPM damage which may result from operation combined with a faulty fan motor, check also if the fan motor is not damaged
when ISPM/DIP-IPM is replaced

A CAUTION

e Turn OFF main power before start working.
* Working and checking with the power ON may disturb correct diagnosis and may result in failure.

Models with DC motor(s) N° of motors
RAS-(2-2.5)HVNP

RAS-3HVNC 1 Pieces
RAS-3HVNPE

RAS-(4-6)H(V)NCE

RAS-12HN(P/C) 1 Pieces above

RAS-(4-6)H(V)NPE

RAS-(8-10)HN(P/C)E 2P

Procedure in case of error diagnosis

1 Remove fan motor connectors for DC fan motor from the control PCB, ISPM or DIP-IPM and turn the fan motor shaft
by hand.

Normal Fan motor shaft turns smoothly
Normal The fan motor shaft turns smoothly.

No continuous rotary torque movement felt when turning the motor by hand. This occurs because the
Faulty internal magnet of the fan motor breaks the movement when the internal electronic circuit of the fan motor
has a short-circuit fault.

2 Measure the fan motor resistance:

Measurement procedure
Remove the fan motor connector from the control PCB, ISPM or DIP-IPM.
2 Connect the black test lead of the tester to the black wire pin of the fan motor connector.
3 Connect the red test lead to the wire connector pin to be checked.
Results
Normal Observed values will be close to the normal values in the table below.

Obbserved values will be deviated from the normal values in the table below. (Generally, an open-circuit
Faulty fault shows <, and a short-circuit fault shows several Q - kQ).

Internal electronic circuit fault of the fan motor including short-circuit and breakage can be checked.

Wire color for checking (Normal value)
Model Motor model

Red-black White-black Yellow-black Blue-black
RAS-(2-2.5)HVNP
RAS-3HVNC FPD10U40S-902 1MQ or greater 1MQ or greater
RAS-(3-6)H(V)NPE (both) SIC-61FW-D858 1MQ or greater 1MQ or greater
RAS-(4-6)H(V)NCE EQDWO4AHT o0 oo
RAS(8 TOHN(P/CIE (both) SIC-81FW-8183 1MQ or greater 1MQ or greater

RAS-12HN(P/C)

@ NOTE

Values are shown for referential purpose. While actual values may vary depending on the type of the tester, any
tester can be used to determine any short-circuit or breakage based on ~ or several Q or 0 Q or ~.

284

SMGB0079 rev.0 - 01/2013



8. Troubleshooting

HITACHI

Inspire the Next

8.4.4 Checking procedure for the electronic expansion valve for indoor and outdoor units

Indoor unit electronic expansion valve Outdoor unit electronic expansion valve

Locked with fully closed Check the liquid pipe temperature during the hea-It is abnormal if the liquid pipe pressure

ting process. It is abnormal if the temperaturedoes not increase during the pump down
does not increase. process.

Locked with slightly open It is abnormal under the following condition: It is abnormal if the liquid pipe pressure

Locked with fully open

does not increase and the outlet tempe-
rature of the expansion valve decreases
after the pump down process starts.

The temperature of the freeze protection thermis-
tor becomes lower than the suction air tempera-
ture when the unit which is under chechink stops
and the other units are under the pump down pro-It is abnormal under the following condi-
cess. tions: after the heating process for more

than 30 minutes, the discharge gas tem-

perature of the compressor is not 10°C

= sl o sl el higher than the condensing temperature

Freeze protection thermistor and there is no other faults, such as an ex-
= / = cessive charge of refrigerant and others.
& &

8.4.5 Checking procedure for AC fan motor

Fan motor rated

Part name Unit models Wiring diagram Lead wire colour Resistance (Q) (at 20°C)

capacity

Blue

Main coil 2
Auxiliary coil

BIEGK Black-White 17.0+-10%

Fan motor RAS-12HN(P/C) KFCBE&%%SA:W @ Black-Blue 25.3+-10%
Black-Red 20.1+-10%

E__White °
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8.4.6 Checking procedure for other parts

Part name Model code
Solenoid Valve Coill SR10D
VHV-01AP552B1

Reversing Valve Coil
STF-G01AG579A1

EU1014D9

EU140XA2

EU180XA1

2YC45HXD

2YC63FXD

Compressor

E402HHD-36A2

E401HHD-36A2

E507DHD-50A2

E657DHD-65A2

E655DHD-65D2

FC-1/SP

Magnet Contactor
FC-0/SP
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Resistance (Q)
1250
(at 20°C)
1473
(at 20°C)
950
(at 75°C)
1.138
(at 75°C)
1.138
(at 75°C)
1.138
(at 75°C)
0.644
at75°C
0.310
(at 75°C)
0.460
(at 75 °C)
0.282
(at 75 °C)
0.136
(at 75 °C)
0.094
(at 75 °C)
0.199
(at 75 °C)
460
(at 20°C)
1150
(at 20°C)

HITACHI
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Unit models

RAS-(3-12)H(V)NP(E)
RAS-(4-12)H(V)NC(E)

RAS-(3-12)H(V)NP(E)

RAS-(2-2.5)HVNP
RAS-(3-12)H(V)NC(E)

RAS-2HVNP
RAS-2.5HVNP
RAS-3HVNC
RAS-3HVNPE
RAS-4H(V)NCE
RAS-(4-6)H(V)NPE
RAS-(5-6)H(V)NCE
RAS-8HNPE
RAS-(10-12)HNP(E)
RAS-(8-12)HNC(E)
RAS-(8-12)HN(P/C)(E)

RAS-(3-6)H(V)NPE
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L 2 Checking procedure for the compressor

CHECK LIST ON COMPRESSOR

Client: Model: Date:
Serie No. Production Date: Checker:
No. Check item Check method Result Remarks
1 Is THM9 correctly connected? 1. Is wire of thermistor correctly connected by
. viewing?
THM9: Discharge Gas
Thermistor 2. Check to ensure the 7-segment indication of

Td when comp. is operating.
Td: Temperature of THM9

2 Is thermistor THM9 1. Check to ensure that thermistor on the top of
disconnected? comp. is correctly mounted by viewing?

2. Check to ensure that actually measured
temp. is the same as the indication during check
mode.

3 Is current sensor faulty? 1. Check to ensure that indication A1 and A2

Is current sensing part on are 0 during compressor stopping.

PCB2 faulty? 2. Check to ensure that indication A1 and A2
are not 0 during compressor running.

5 Is the direction of current Check the direction => by viewing.
sensor CTU, CTV) reverse?
6 Are power source wires, U Check to ensure that wires are correctly inserted

and V inserted correctly into
current sensor? .

7 Is exp. valve (MV1) correctly ~ Check to ensure that MV1 to CN5A is correctly

connected? connected

8 Is exp. valve coil (MV1) Check to ensure that each coil is correctly
correctly connected? mounted on the valve.

9 Are the refrigeration cycle Check to ensure that refrigerant is flowing into
and electrical wiring system indoor units by operating one refrigerating cycle
incorrectly connected? only from the outdoor unit.

10 s opening of exp. valve Check the following by the check mode of

completely closed (locked)? outdoor units.

1. Liquid Pipe Temp. (TL) < Air Intake Temp.
(Ti) during Cooling Operation

2. Liquid Pipe Temp. (TL) > Air Intake Temp.
(Ti) during Heating Operation

11 Is opening of exp. valve fully ~ Check to ensure that liquid pipe temp. is lower
opened locked)? than air intake temp. of stopping indoor unit
when other indoor units are operating under
cooling operation.

12 Are the contacts for comp. Check the surface of each contact (L1, L2

i i ?

magnetic switch CMC1 faulty? 1l L) s v

Check to ensure that voltage imbalance is
Is there any voltage

13  abnormality among L1-L2, L2-

L3 and L3-L17? Please note that power source voltage must be

within 380V or 220V+10%.

smaller than 3%.

Is the comp. oil acidified
14  during compressor motor Check to ensure that the oil color is not black.
burning?
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Additional Information for “CHECK LIST ON COMPRESSOR”

Check item
1&2

3&4

5&6

7 &8

10
11
12

13

14

Additional information (mechanism of the compressor failure)

The liquid refrigerant return volume to the compressor is controlled by the discharge gas temperature Td
when compressor is operating. If Td thermistor is disconnected, the liquid refrigerant return volume will
become small by detecting the temperature even if the actual discharge gas temperature is high. There-
fore, this abnormal overheating by detecting the temperature operation will result in insulation failure of
the motor winding.

Overcurrent control (operating frequency control) is performed by detecting current by the PCB2.

In this case, winding insulation failure will occur, since control is not available in spite of actually high
current.

The current sensor checks phase and adjusts output electrical wave in addition to the above mentioned
items. If fault occurs, the output electrical wave becomes unstable giving stress to the motor winding,
resulting in winding insulation failure.

During a cooling operation, SH is controlled by MV of each indoor units.
During a heating operation, Td is controlled by MV1.

If expansion valves are incorrectly connected, correct control is not available, resulting in compressor
seizure depending on liquid refrigerant returning conditions or motor winding insulation failure depend-
ing on overheating conditions.

If the refrigeration cycle and electrical system are incorrectly connected, abnormally low suction pres-
sure operation is maintained or abnormally high discharge pressure operation is maintained, resulting in
giving stress to the compressor, since their correct control is not available.

ditto
The compressor may be locked due to the liquid return operation during the cooling operation.

In the case that the contacting resistance becomes big, voltage imbalance among each phase will
cause abnormal overcurrent.

In this case, overcurrent will occur, efficiency will decrease or the motor winding will be excessively
heated.

In the case, it will result in motor burning or compressor seizure.
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9. Spare parts

9.1 RAS-(2-2.5)HVNP

9.1.1 Cycle and structural parts

LOCATION OF SPARE PARTS IN THE UNIT

RAS-2.5HVNP

MODEL: RAS-2HVNP

/) —

A

\

Spare Parts Document: EPN-201212A
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9. Spare parts

9.1.2 Parts table

L g Cycle and structural parts

No.
UO1A
uo1B
uo4
U15A
u15B
u15C
U21A
U21B
U27A
u27B
u28
U32A
uU32B
U34A
uU34B
uU3s8
u40
u48
U51
u70
u71
u78
u79
us1
us2
U85
U89
U98A
u9sB
ugsC
U9sD
U98E

Part name

Pressure SW

Remarks

High pressure

Pressure SW For control
Fuse 3A
Thermistor Ta
Thermistor Te
Thermistor Td

Exp. valve

Coil for exp. valve

Stop valve Gas line
Stop valve Liquid line
Check joint

Vibration absorber

Vibration absorber

Air grille Outlet

Air grille Inlet
Piping set

Condenser assembly

Electrical box ass'y

Propeller fan
Compressor
Motor

Oil heater

Four-way valve ass'y
Coil for 4-way valve
Reactor

Printed circuit board
Accumulator
Cabinet panel
Cabinet panel
Cabinet panel
Cabinet panel

Cabinet panel

291
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Inspire the Next

HITACHI

MODEL: RAS-3HVNC

Vs

9. Spare parts

9.2 RAS-3HVNC

9.2.1 Cycle and structural parts

LOCATION OF SPARE PARTS IN THE UNIT

S

Spare Parts Document: EPN-201212A
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9. Spare parts

9.2.2 Parts table

L g Cycle and structural parts

No.
UO1A
uo1B
uo4
U15A
u15B
u15C
U21A
U21B
U27A
u27B
u28
U32A
uU32B
U34A
uU34B
u40
u48
U51
u70
u71
u78
u79
us1
us2
uss
U89
U98A
u98B
u9sC
u9sD
U98E
U98E

Part name
Pressure SW
Pressure SW
Fuse
Thermistor
Thermistor
Thermistor
Exp. valve
Coil for exp. valve
Stop valve
Stop valve
Check joint
Vibration absorber
Vibration absorber
Air grille
Air grille
Condenser assembly
Electrical box ass'y
Propeller fan
Compressor
Motor
Oil heater
Four-way valve ass'y
Coil for 4-way valve
Reactor
Printed circuit board
Accumulator
Cabinet panel
Cabinet panel
Cabinet panel
Cabinet panel
Cabinet panel

Cabinet panel

293

Remarks
High pressure
For control
3A
Ta
Te
Td

Gas line

Liquid line

Outlet
Inlet

SMGB0079 rev.0 - 01/2013
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9. Spare parts

9.3 RAS-3HVNPE

HITACHI

Inspire the Next

9.3.1 Cycle and structural parts

LOCATION OF SPARE PART IN THE UNIT
CABINET AND CYCLE

=

S0 o o 5 2 = 2}
jetai— /

Spare Parts Document: EPN-201211A
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RAS-3HVNPE

%®
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9. Spare parts

9.3.2 Electrical parts

LOCATION OF SPARE PART IN THE UNIT

ELECTRICAL PARTS

RAS-(3/4/5/6)HVNPE

Spare Parts Document: EPN-201211A

295

SMGB0079 rev.0 - 01/2013



9. Spare parts

9.3.3 Parts name

@ Cycle and structural parts

No.

17

17-1
17-2-1
17-2-1-1
17-2-1-2
17-2

Part name
Rear Cover Assy
Handle
H Cover
Pipe Cover B
Upper Cover Assy

Service Cover S Assy

S Cover B

Protector Net S Assy

Shroud S Assy
Shroud S

Front Protector Net
Clamp S Assy
Fan Motor
Propeller Fan
B-Base Assy
Compressor
THM Support D
C Heater
Special Nut
Acoustical Cover

Acoustical Cover 1
Condenser

Header G Unit
EVO Assy
Expansion Valve
Strainer

Header L Unit

@ Electrical parts

No. Part name
1 Electrical Wiring Diagram
2 P Plate Unit

2-1 P Plate Assy

2-2 Printed Circuit Board
2-3 Spacer

2-4 Push Spacer

2-5 Terminal Board

2-6 Noise Filter

2-7 Spacer

2-8 Fuse Holder
2-9 Fuse

2-10  Reactor Unit
2-11 MG SW

3 Power Unit Assy

3-1 Power Stay Assy

3-2 Inv. Fin Assy

4 Upper Support

296

Remarks

Assembly

Assembly
Assembly

Lower Service Cover

Assembly
Shroud
Air Outlet

MOF, DC100W,8P
@544

Assembly

DC Comp. 2YC45KXD

240V-30W

Upper Cover

Assembly (Heat exchanger
+17-1+17-2)

Assembly
Assembly
EVO

Assembly

Remarks
Assembly (2+3+Harness)
Assembly (2-1~2-11)
Assembly
PCB1, PO101A Assy
for PCB1
for PCB1
B
NF

for Noise Filter
40A
CMCA1

Assembly (3-1~3-2)
Assembly

SMGBO0079 rev.0 - 01/2013

No.
18
19
20
21
22
23
24
25
26
27
27-1
27-1-1
27-1-2
27-1-3
27-2
27-2-1
27-3
27-4
27-5
27-6
27-7
28
29
30

31

32

Part name
EXPV Coil
Stay
End P Unit
Partition S Assy
Accumulator
Strainer
Pressure SW
Coil 20
Coil
4-Way Valve Assy
D Pipe Unit
Silencer
Pressure SW
P-Sensor
SVC Assy
Solenoid Valve
4 Way Valve
Stop Valve
Stop Valve
Valve Stay
Check JA
V-Stay
Thermistor

Thermistor
Thermistor

TH-Plate

HITACHI

Inspire the Next

Remarks
Coil for Expansion Valve

for Low Pressure

Coil for Solenoid Valve
Coil for 4-Way Valve
Assembly

PSH (High)
PSC (Control)

SVA

RVR

For liquid line 3/8
For gas line 5/8

for Outdoor Temp., THM7
for Pipe Temp., THM8

for Discharge Gas Temp.,
THM9



9. Spare parts H ITACHI

Inspire the Next

9.4 RAS-(4-6)H(V)NPE

9.4.1 Cycle and structural parts

LOCATION OF SPARE PART IN THE UNIT
CABINET AND CYCLE

RAS-(4/5/6)H(V)NPE

\/®

Spare Parts Document: EPN-201211A
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9. Spare parts H ITACHI

Inspire the Next

9.4.2 Electrical parts

LOCATION OF SPARE PART IN THE UNIT
ELECTRICAL PARTS

RAS-(3/4/5/6)HVNPE

Spare Parts Document: EPN-201211A
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9. Spare parts H ITACHI

Inspire the Next

LOCATION OF SPARE PART IN THE UNIT
ELECTRICAL PARTS

RAS-(4/5/6)HNPE

Spare Parts Document: EPN-201211A

299
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9. Spare parts

9.4.3 Parts name

€ Cycle and structural parts

No.
1
1-1
1-2
1-3

- o0 © o N O o o g b
RN

- O

Part name
Rear Cover L Assy
Handle
H Cover
Pipe Cover B
Upper Cover Assy
Service Cover L Assy
S Cover B
Protector Net L Assy
Shroud L Unit
Shroud L
Front Protector Net
Clamp L Assy
Fan Motor
Fan Motor

Propeller Fan

B-Base Assy
12 Compressor
13 C Heater
14 Acoustical Cover
15 Acoustical Cover
16 Acoustical Cover
17 Vibration Absorber
18 Vibration Absorber
19 Special Nut
20 Rubber Cap
21 Condenser
21-1 Header L Unit
21-1-1 EVO Assy

300

Remarks
Assembly

Assembly
Assembly

Lower Service Cover

Assembly
Shroud
Air Outlet

MOF1, DC100W,8P
MOF2, DC100W,8P
@544

Assembly

E402HHD-36A2
(RAS-(4-6)HVNPE)

E402HHD-36D2
(RAS-(4-6)HNPE)

240V-52W

Upper Cover
Lower Cover

Assembly(Heat exchanger
+21-1+21-2)

Assembly
Assembly

SMGBO0079 rev.0 - 01/2013

No. Part name
21-1-1-1  Expansion Valve
21-1-1-2  Strainer
21-2 Header G Unit
22 EXPV Coil
23 Stay
24 End P Unit
25 Partition Assy
26 Tank Assy
27 Strainer
28 Pressure SW
29 Coil 20
30 Coil
31 4-Way Valve Assy
31-1 D Pipe Unit
31-1-1 Check Valve
31-1-2 Silencer
31-1-3 Pressure SW
31-1-4 P-Sensor
31-2 SVC Assy
31-2-1 Solenoid Valve
31-3 SVA Assy
31-4 4 Way Valve
31-5 Check JA
31-6 Stop Valve
31-7 Stop Valve
31-8 Valve Stay
32 V-Stay
33 Thermistor
34 Thermistor
35 Thermistor
36 TH-Plate

HITACHI
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Remarks
EVO

Assembly

Coil for Expansion Valve

for Low Pressure

Coil for Solenoid Valve
Coil for 4-Way Valve
Assembly

PSH (High)
PSC (Control)

SVA
RVR
For liquid line 3/8

For gas line 5/8

for Outdoor Temp., THM7
for Pipe Temp., THM8

for Discharge Gas Temp.
THM9



9. Spare parts

@ Electrical parts

RAS-(4-6)HVNPE

Electrical Wiring Diagram Assembly (2+3+Harness)

No. Part name

1

2 P Plate Unit

2-1 P Plate Assy

2-2 Printed Circuit Board

2-3 Spacer

2-4 Push Spacer

2-5 Terminal Board

2-6 Noise Filter

2-7 Spacer

2-8 Fuse Holder

2-9 Fuse

2-10  Reactor Unit

2-11 MG SW

& Power Unit Assy

3-1 Power Stay Assy

3-2 Inv. Fin Assy

4 Upper Support
301

Remarks

Assembly (2-1~2-11)
Assembly

PCB1, PO101A Assy
for PCB1

for PCB1

B

NF

for Noise Filter

50A

CMC1

Assembly (3-1~3-2)
Assembly

SMGB0079 rev.0 - 01/2013

RAS-(4-6)HNPE

No.

1

2

21
2-2
2-3
2-4
2-5
2-6

Part name

Electrical Wiring Diagram Assembly (2+3+Harness)

P Plate Unit

P Plate Assy
Printed Circuit Board
Spacer

Push Spacer
Terminal Board
Noise Filter
Spacer

Fuse Holder
Fuse

Reactor Unit

MG SW

Power Unit Assy
Power Stay Assy
Inv. Fin Assy

Upper Support

HITACHI
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Remarks

Assembly (2-1~2-11)
Assembly

PCB1, PO101B Assy
for PCB1

for PCB1

TB

NF

for Noise Filter
20A
Fuji Electric,FC-0/SP

Assembly (3-1~3-2)
Assembly



HITACHI
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9. Spare parts

9.5 RAS-(4-6)H(V)NCE

9.5.1 Cycle and structural parts

LOCATION OF SPARE PART IN THE UNIT

CABINET AND CYCLE

RAS-4H(V)NCE

Spare Parts Document: EPN-201211A

302
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9. Spare parts HITACHI

Inspire the Next

LOCATION OF SPARE PART IN THE UNIT
CABINET AND CYCLE RAS-(5/6)H(V)NCE

Spare Parts Document: EPN-201211A

303
SMGB0079 rev.0 - 01/2013




HITACHI
Inspire the Next

9. Spare parts

9.5.2 Electrical parts

LOCATION OF SPARE PART IN THE UNIT

ELECTRICAL PARTS

RAS-(4/5/6)HVNCE

Spare Parts Document: EPN-201211A

304
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HITACHI
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9. Spare parts

LOCATION OF SPARE PART IN THE UNIT

ELECTRICAL PARTS

RAS-(4/5/6)HNCE

Spare Parts Document: EPN-201211A

305

SMGB0079 rev.0 - 01/2013



9. Spare parts

9.5.3 Parts name

€ Cycle and structural parts

No.
1
1-1
1-2
1-3

- © o N OO o o a b
N S

1

12

13
14
15
16
17
18
19
20

21

21-1
21-1-1
21-1-1-1

Part name
Rear Cover Assy
Handle
H Cover
Pipe Cover B
Upper Cover Assy

Service Cover S Assy

S Cover B

Protector Net S Assy
Shroud S Assy
Shroud S

Front Protector Net
Clamp S Assy

Fan Motor

Propeller Fan
B-Base Assy

Compressor

C Heater

Acoustical Cover
Acoustical Cover
Acoustical Cover
Vibration Absorber
Vibration Absorber
Special Nut

THM Support D
Rubber Cap

Condenser

Header L Unit
EVO Assy

Expansion Valve

306

Remarks

Assembly

Assembly
Assembly

Lower Service Cover

Assembly
Shroud
Air Outlet

MOF, DC190W, 8P
@544
Assembly

Comp 2YC63FXD
(RAS-4HVNCE)

Comp E401HHD-36A2
(RAS-(5-6)HVNCE)

Comp 2YC63RXD
(RAS-4HNCE)

Comp E401HHD-36D2
(RAS-(5-6)HNCE)

240V-30W
(RAS-4H(V)NCE)

240V-52W
(RAS-(5-6)H(V)NCE)

Upper Cover

Lower Cover

Assembly (Heat exchanger
+21-1421-2)

Assembly
Assembly
EVO

SMGB0079 rev.0 - 01/2013

No.

Part name

21-1-1-2  Strainer

21-2
22

23

24

25

26

27

28

29

30
30-1
30-1-1
30-1-2
30-1-3
30-1-4
30-2
30-2-1
30-3
30-4
30-5
30-6
30-7
31

32

33

34

35

36
37
31-8
32
33
34

35

36

Header G Unit
EXPV Coll

Stay

End P Unit
Partition S Assy
Accumulator Assy
Strainer

Coil 20

Coil

4-Way Valve Assy
D Pipe Unit
Pressure SW
Pressure SW
Check Valve
Silencer

SVA Assy
Solenoid valve
4 Way Valve
Check JA

Stop Valve
Stop Valve
Valve Stay
V-Stay
Thermistor

Thermistor

Thermistor

Thermistor

TH-Plate
Stay

Valve Stay
V-Stay
Thermistor

Thermistor
Thermistor

TH-Plate

HITACHI
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Remarks

Assembly

Coil for Expansion Valve

Coil for Solenoid Valve
Coil for 4 Way Valve
Assembly

PSH (High)
PSC (Control)

SVA
RVR

For liquid line 3/8
For gas line 5/8

for Outdoor Temp., THM7
for Pipe Temp., THM8

for Discharge Gas Temp.,
THM9

for  Condenser
THM10

Temp.,

for Outdoor Temp., THM7
for Pipe Temp., THM8

for Discharge Gas Temp.
THM9



9. Spare parts

@ Electrical parts

RAS-(4-6)HVNCE

Remarks

Electrical Wiring Diagram Assembly (2+3+Harness)

No. Part name

1

2 P Plate Unit

2-1 P Plate Assy

2-2 Printed Circuit Board

2-3 Spacer

2-4 Push Spacer

2-5 Terminal Board

2-6 Noise Filter

2-7 Spacer

2-8 Fuse Holder

29 Fuse

2-10  Reactor Unit

2-11 MG SW

3 Power Unit Assy

3-1 Power Stay Assy

3-2 Inv. Fin Assy

4 Upper Support
307

Assembly (2-1~2-11)
Assembly

PCB1, PO101D Assy
for PCB1

for PCB1

B

NF

for Noise Filter

50A
(RAS-4HVNCE)

40A
(RAS-(5-6)HVNCE)

CMCH1
Assembly (3-1~3-2)
Assembly

SMGB0079 rev.0 - 01/2013

RAS-(4-6)HNCE

No.

1

2

21
2-2
2-3
2-4
2-5
2-6

Part name

HITACHI

Inspire the Next

Remarks

Electrical Wiring Diagram Assembly (2+3+Harness)

P Plate Unit

P Plate Assy
Printed Circuit Board
Spacer

Push Spacer
Terminal Board
Noise Filter
Spacer

Fuse Holder
Fuse

Reactor Unit

MG SW

Power Unit Assy
Power Stay Assy
Inv. Fin Assy

Upper Support

Assembly (2-1~2-11)
Assembly

PCB1, PO101E Assy
for PCB1

for PCB1

TB

NF

for Noise Filter
20A
CMCA1

Assembly (3-1~3-2)
Assembly



HITACHI
Inspire the Next

9. Spare parts

9.6 RAS-(8-10)HN(P/C)E

9.6.1 Cycle and structural parts

RAS-(8-10)HNPE

®

Spare Parts Document: EPN-201211B
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9. Spare parts

RAS-(8-10)HNCE

Spare Parts Document: EPN-201211B

309
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9. Spare parts

9.6.2 Electrical parts

l©

View from P

0

A-5x

A-5x10

Spare Parts Document: EPN-201211B

310
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9. Spare parts

9.6.3 Parts name

€ Cycle and structural parts

RAS-(8-10)HNPE

No.

1-1
1-2
1-3

- 2 © 0 N o o g b~ W
[N

- O

12

13
14
15
16
17
18
19

20

20-1
20-1-1
20-1-1-1
20-1-1-2
20-2

21

22

23

24

25

Part name
Rear Cover L Assy
Handle
H Cover
Pipe Cover B
Upper Cover Assy
Service Cover L Assy
S Cover B
Protector Net L Assy
Shroud L Unit
Shroud L
Front Protector Net
Clamp L Assy
Fan Motor
Fan Motor
Propeller Fan
B-Base Assy

Compressor

C Heater
Acoustical Cover
Acoustical Cover
Vibration Absorber
Vibration Absorber
Special Nut
Rubber Cap

Condenser

Header L Unit
EVO Assy
Expansion Valve
Strainer

Header G Unit
EXPV Coil

Stay

End P Unit
Partition Assy

Accumulator Assy

31

Remarks

Assembly

Assembly
Assembly

Lower Service Cover

Assembly
Shroud
Air Outlet

DC138W, 8P
DC138W, 8P
@544
Assembly

Comp DA50PHD-D1SE2
(RAS-8HNPE)

Comp DAB5PHD-D1SE2
(RAS-10HNPE)

240V-40.8W

Upper Cap

Assembly (Heat exchanger
+21-1 + 21-2)

Assembly
Assembly

Assembly

Coil for Expansion Valve

Assembly

SMGB0079 rev.0 - 01/2013

No.
26
27
28
29
30
30
30-1
30-1-1
30-1-2
30-1-3
30-2
30-2-1
30-3
30-4
30-5

30-6

30-7
30-8
31
32
33

34

35

Part name
Strainer
Pressure SW
Coil 20
Coll
4-Way Valve Assy
4-Way Valve Assy
D Pipe Unit
Check Valve
Pressure SW
P-Sensor
SVC Assy
Solenoid Valve
SVA Assy
4 Way Valve
Check JA

Stop Valve

B Valve
Valve Stay
V-Stay
Thermistor

Thermistor
Thermistor

TH-Plate
Condenser Support

HITACHI
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Remarks

Coil for Solenoid Valve
Coil for 4 Way Valve
Assembly

Assembly

PSH (High)
PSC (Control)

SVA
RVR

For liquid line 3/8
(RAS-8HNPE)

For liquid line 1/2
(RAS-10HNPE)

For gas line 3/4

for Outdoor Temp., THM7
for Pipe Temp., THM8

for Condenser Temp.,
THM9



9. Spare parts

RAS-(8-10)HNCE

No.

1-1
12
13

a2 o0 © o N o o a b
N S

12

13
14
15
16
17
18
19

20

20-1
20-1-1
20-1-11
20-1-1-2
20-2

21

22

23

24

25

Part name
Rear Cover L Assy
Handle
H Cover
Pipe Cover B
Upper Cover Assy

Service Cover L Assy

S Cover B

Protector Net L Assy

Shroud L Unit
Shroud L

Front Protector Net
Clamp L Assy

Fan Motor

Fan Motor
Propeller Fan

B-Base Assy

Compressor

C Heater
Acoustical Cover
Acoustical Cover
Vibration Absorber
Vibration Absorber
Special Nut
Rubber Cap

Condenser

Header L Unit
EVO Assy
Expansion Valve
Strainer

Header G Unit
EXPV Coil

Stay

End P Unit
Partition Assy

Accumulator Assy

312

Remarks
Assembly

Assembly
Assembly

Lower Service Cover

Assembly
Shroud
Air Outlet

DC138W, 8P
DC138W, 8P
544
Assembly

Comp DA50PHD-D1SE2
(RAS-8HNPE)

Comp DA65PHD-D1SE2
(RAS-10HNPE)

240V-40.8W

Upper Cap

Assembly (Heat exchanger

+21-1 + 21-2)
Assembly
Assembly

Assembly

Coil for Expansion Valve

Assembly

SMGB0079 rev.0 - 01/2013

No.
26
27
28
29
30
30-1
30-1-1
30-1-2
30-1-3
30-2
30-2-1
304
30-5

30-6

30-7
30-8
31
32
33

34

35
36

Part name
Strainer
Pressure SW
Coil 20
Coil
4-Way Valve Assy
D Pipe Unit
Check Valve
Pressure SW
P-Sensor
SVA Assy
Solenoid Valve
4 Way Valve
Check JA

Stop Valve

B Valve
Valve Stay
V-Stay
Thermistor

Thermistor
Thermistor

TH-Plate
Condenser Support

HITACHI
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Remarks

Coil for Solenoid Valve
Coil for 4 Way Valve
Assembly

PSH (High)
PSC (Control)

SVA

For liquid line 3/8
(RAS-8HNPE)

For liquid line 1/2
(RAS-10HNPE)

For gas line 3/4

for Outdoor Temp., THM7
for Pipe Temp., THM8

for Condenser Temp.,
THM9



9. Spare parts

@ Electrical parts

No. Part name
1 Electrical Box
2 P Plate Assy
21 Printed Circuit Board
2-2 Spacer
2-3 Push Spacer
2-4 Printed Circuit Board
2-5 Terminal Board
2-6 Noise Filter
2-7 Fuse Holder
2-8 Fuse
3 Power Unit
3-1 Inverter Fin
3-2 Diode M
3-3 Transistor M
3-4 Printed Circuit Board
3-5 Collar
3-6 Bush
3-7 Push Spacer
3-8 Thermistor
4 CB Stay Assy
4-1 Reactor Unit
4-2 MG SW
4-3 Resister
4-4 Resistor
4-5 Resistor
4-6 Capacitor
5 Noise Suppressor
6 Capacitor Assy
313

Remarks

Assembly (2+3+4+Harness)

Assembly
PCB1, PO101B Assy

For PCB1, PCB3, Noise Filter,

For PCB1

PCB3, PO121A Assy
TB

NF

40A
Assembly

DM

PCB2, PV093 Assy
Plastic Material
Plastic Material
For PCB2

Fin thermistor
Assembly

DCL

CMC

RS1, RS2

R1

R2

CB1, CB2 (450V, 4700uF)

ZNR Assy
HRN PC301

SMGB0079 rev.0 - 01/2013
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Inspire the Next



9. Spare parts

9.7 RAS-12HN(P/C)

HITACHI

Inspire the Next

9.7.1 Cycle and structural parts

LOCATION OF SERVICE PARTS IN THE UNIT

<Cabinet and Fan>

ALLLLRRRRRRN

\

MODEL:

RAS-12HNP

RAS-12HNC

Accessory
A | Truss Head Tapping Screw (v F | Stud Bolt _m
B | Round Head Screw (kW | | G [Nut &)
C | Flat Head Screw [—mmw | |H |Washer
D | Pan Head Tapping Screw Cm J |Spring Lock Washer @
E |Hexagon Head Bolt @:m K [Toothed Lock Washer @

NOTE:

The unicromated coating is applied to iron and steel material for the unspecified materials of the bolt and screw.

NOTE:
The parts without order number are the custom-ordered, and these are not mentioned in the price list.
When ordering them, the part name and the drawing number are required.

Contact your HITACHI distributor for the delivery date and price about them.

Spare Parts Document: SPN-201302
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9. Spare parts

9.7.2 Electrical parts

LOCATION OF SERVICE PARTS IN THE UNIT

<Electrical Parts> (3¢ 400V/50Hz)

A-4x10 <

HITACHI

Inspire the Next

MODEL: RAS-12HNP
RAS-12HNC

A | Truss Head Tapping Screw (@ F | Stud Bolt ajm
B |Round Head Screw (=] G | Nut
C |Flat Head Screw =) H |Washer
D |Pan Head Tapping Screw Cmm J |Spring Lock Washer @
E |Hexagon Head Bolt @:m K | Toothed Lock Washer @

NOTE:
The unicromated coating is applied to iron and steel material for the unspecified materials of the bolt and screw.

NOTE:

The parts without order number are the custom-ordered, and these are not mentioned in the price list.
When ordering them, the part name and the drawing number are required.
Contact your HITACHI distributor for the delivery date and price about them.

Spare Parts Document: SPN-201302

315

SMGB0079 rev.0 - 01/2013



9. Spare parts

9.7.3 Parts name

€ Cycle and structural parts

Part name

1 Cabinet Panel
2 Cabinet Panel
3 Air Grille
4 Handle
5 Cabinet Panel
6 Cabinet Panel
7 Cabinet Panel
8 Protection Net
9 Cabinet Panel
10 Piping Cover
11 H-Cover
12 Screw
13 Motor Clamp
14 Fan Motor
15 Fan Motor
16 Screw
17 Screw
18 Propeller Fan
19 Washer
20 Closing Nut
21 Piping Cover
22 Cabinet Panel
23 Compressor
24 Vibration Absorber
25 Vibration Absorber
26 Nut
27 Crankcase Heater
28 Soundproof Cover
29 Rubber Cap
30 Heat Exchanger
31 Heat Exchanger
32 Partition Plate
33 Accumulator
34 Expansion Valve Assy
35 Expansion Valve
36 Coil
37 Strainer
38 Strainer
316

Remarks
Shroud

Bell-mouth

Service Cover
Lower Service Cover

Upper Cover Assy

Rear Cover Assy

M5

DC138W, 8P
AC200W, 6P
SUS, M6
SUS, M8
544

Side Cover
DA65PHD-D1SE2

240V-40W

Lower Side

Upper Side

SAGINOMIYA, UKV-32D28
SAGINOMIYA, UKV-U029E
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39
40
41
42
43
44

45

46

47

48

49
50
51
52
53
54

55

56

57
58
59
60

61

62
63
64
65
66
67
68

69

No.

Part name
Solenoid Valve Assy
Solenoid Valve
Coil
Strainer
Piping Assy

Reversing Valve
Coll

Check Valve

Pressure Switch

Pressure Sensor

Check Joint
Solenoid Valve Assy
Solenoid Valve

Coil

Oil Separator

Solenoid Valve Assy

Solenoid Valve

Coil

Stop Valve
Stop Valve
Screw

Valve Stay

Thermo Attaching
Plate

Screw
HITACHI Label
Thermistor
Thermistor
Thermistor
Wiring Harness

Accessory Pipe

Pressure Switch

HITACHI

Inspire the Next

Remarks
SVF
Nichiden Industry, SR10D
Nichiden Industry, SR10D

SAGINOMIYA, STF-0712G

SAGINOMIYA, VHV-
01AP552B1

for High Pressure Protec-
tion, SAGINOMIYA, ACB-
DB157

for Pd Control, SAGINOMI-
YA, NSK-BD050D-282

SVA
Nichiden Industry, SR10D
Nichiden Industry, SR10D

SVC (RAS-12HNP)

Nichiden Industry, SR10D
(RAS-12HNP)

Nichiden Industry, SR10D
(RAS-12HNP)

M5

for Outdoor Temp.
for Pipe Temp.
for Discharge Gas Temp.

for Compressor

for Low Pressure, SAGINO-
MIYA, LCB-DB20
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@ Electrical parts

No.

0 N OO g b~ W N -

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Part name
Metal Plate
Printed Circuit Board
Fuse
Fuse
Plastic Material
Plastic Material
Printed Circuit Board
Fuse
Fuse
Plastic Material
Terminal Block
Terminal Block
Noise Filter
Plastic Material
Fuse
Fuse Holder
Capacitor
Metal Plate
Printed Circuit Board
Plastic Material
Plastic Material
Plastic Material
Thermistor
Transistor Module
Capacitor Assy
Diode Module
Varistor
Capacitor
Attaching Plate
Reactor
Mag. Contactor
Resistor
Resistor
Resistor
Radiation Fin
Ferrite Core

Stay

317

Remarks
for Control (PO101-S)

on Control PCB, 250V 5A
on Control PCB, 250V 10A

for DC Fan Control (PO121-S)

on DC Fan Control PCB, 250V 5A

on DC Fan Control PCB, 250V 1A

for Power Source

for Transmission

40A

440V 10uF

for Inverter Control (PV093-S)

Inverter Fin

for Noise Suppressor

450V 4700uF

1.0mH

6.3kQ

10.5kQ
500Q
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10.1 Introduction

ADANGER

Before performing any of the service operations described in this chapter turn all the main switches off and the
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.
In case of sharped edged parts as covers use security gloves to avoid getting injured.

When performing brazing work besides security gloves it is must to wear convenient eye protection.
Check and be sure that the LED201 (Red) on the inverter PCB is OFF for all electrical maintenance.

Do NOT touch the electrical components when the LED201 (Red) on the inverter PCB is ON to avoid electrical
shock.

@NOTE

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.

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 compressor replace it quickly. If exposed for a long
period seal the suction pipe and discharge pipe.

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.
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10.2 Servicing for Outdoor Units RAS-(2-2.5)HVNP and RAS-3HVNC

10.2.1 Removing 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.

10.2.2 Removing front cover

1 Remove the pipe cover following Removing pipe cover.
2 Remove 3 fixing screws and remove the upper cover.
3 To remove the front cover remove 8 fixing screws and 3 left nails.

1. Front cover.

2. Nails.

1. Upper cover.

10.2.3 Removing outdoor fan

Remove the pipe cover following Removing pipe cover.

Remove 3 fixing screws and remove the upper cover.

Remove the front cover following Removing front cover.

To remove the propeller fan remove the cap nut which fixes the propeller fan onto the motor shaft.

@NOTE

e Use a puller when the propeller fan and motor shaft are fixed too tightly.
e The cap nut is left thread. For removal turn to the reverse direction to the propeller fan.

A OWON-
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5 Remove the electrical box cover.
6 Remove the fan motor connector (CN24) inserted into the PCB in the electrical box.

Remove the fan motor lead wire fixed onto the motor clamp using a cord band.
Remove 4 screws which fixes the motor.

1. Cord band.
1. Cap nut. 2. Fan motor lead wire.
1. Electrical box cover.
2. Propeller fan. 3. Four (4) screws.
4. Fan motor.

@NOTE

To mount the motor be sure to place the lead wire outlet downward.

Fix the motor lead wire onto the motor clamp using a cord band as before to avoid obstructing the propeller
fan.

Mounting 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 3.0 Nm).

Connect the motor lead wire to the electrical box PCB. (To connect insert into the connector (CN24) on the
PCB).

10.2.4 Removing the compressor

@NOTE

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 con-
nection.

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.

Remove the pipe cover following Removing pipe cover.
When the outdoor unit is installed close to a wall move the unit from the wall removing the refrigerant piping.

Collect the refrigerant from the check joint.
Remove the front cover following Removing front cover.
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4 Remove 7 fixing screws and remove the side cover.
1. Electrical box.
2. Heat exchanger.
3. Compressor-top thermistor.
4. Compressor wiring.
5. Terminal cover.

6. Side cover Soundproof cover.

5 Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and remove the thermistor on top of the compressor.

» 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. 2 3
2. Yellow. T % 4
3. White. n = 5
4. Red. o = e
5. Terminal cover. 7 L
6. M5 nut. ) ;
6

6 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.
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. Two push nuts. 1
. Three vibration-proof rubber.

. Accumulator.
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Remove push nuts A and B which fixes the compressor. Lift the compressor and remove from the unit body. (C in the
figure does not have a push nut).

a. 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.

b. Ensure the fixture of the lead wires.

Compressor. =

:
. Accumulator. @%}.};

. Push nut.

. Vibration-proof rubber.

10.2.5 Removing high pressure switch and pressure switch for control

O A WN =

Remove the pipe cover following Removing pipe cover.

Remove 3 fixing screws and remove the upper cover.

Remove the front cover following Removing front cover.

Collect the refrigerant from the check joint.

Disconnect the Faston Terminals.

Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

1. High pressure switch.
2. Pressure switch for control.

3. Brazing.
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10.2.6 Removing four-way valve coil

Remove the pipe cover following Removing pipe cover.

Remove 3 fixing screws and remove the upper cover.

Remove the front cover following Removing front cover.

Remove the electrical box cover.

Disconnect the PCN6 connector on the control PCB of the electrical box.

1: PCN6 Connector (Green)

A b ON -

6 Remove 1 fixing screw to remove the 4-way valve coil.
1. 4-way valve.
2. 4-way valve coil.

3. Screw.

@NOTE

DO NOT touch electrical components while the LED1 (Red)
is ON to avoid electrical shock. Wait until the LED turns off.

10.2.7 Removing electronic expansion valve coil

Remove the pipe cover following Removing pipe cover.

Remove 3 fixing screws and remove the upper cover.

Remove the front cover following Removing front cover.

Remove the electrical box cover.

Remove 7 fixing screws and remove the side cover.

Remove the CN5A connector on the control PCB of the electrical box.

O A WN =

CN5A connector
(white)
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7 Hold and disconnect the coil of the expansion valve.The expansion valve coil is equipped with a lock mechanism.En-
sure that the coil is locked when replacing.

1. One terminal cover screw.
2. Side cover. 1. Expansion valve coil.
3. Seven side cover screws. 2. Expansion valve body.

4. Three front cover screws.

@NOTE

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

10.2.8 Removing electrical components

Removing Electrical Box

1 Remove the pipe cover following Removing pipe cover.

2 Remove 3 fixing screws and remove the upper cover. 1 O
3 Remove the electrical box cover.

4 Remove 1 fixing screw and remove the terminal cover.

5 Disconnect all the wiring connected to the control PCB.

6 Remove 2 screws which fix the electrical box.
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7 Pull up and remove the electrical box.

1. Electrical box cover.

2. Two screws.

€ Removing Display PCB

Remove the pipe cover following Removing pipe cover.

Remove 1 fixing screw and remove the terminal cover.

Disconnect all the wiring connected to the display PCB.

Hold the upper part of 4 holders with long nose pliers and remove the display PCB.

A OWON-

1. Display PCB (PWB2).
2. Terminal cover.
3. Long nose pliers.
4. Display PCB.
5. Holder.

I

@NOTE

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.

@NOTE

1 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.
2 Different dip switch setting shall be applied for each model when the electrical box is replaced; See chapter 8

“Troubleshooting”.
3 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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4 Removing other electrical components

Remove the pipe cover following Removing pipe cover.
Remove 3 fixing screws and remove the upper cover.
Remove the electrical box cover.

Removing Electrical Components.

A WN -

Remove the fixing screw and remove the reactor.

* To mount components be sure to match the wiring connection with the mark band codes.

1

1. Electrical box cover.

2. Partition plate.
3. Fuse.
4. Electrical box.
5. Reactor.

6. See the note.

@NOTE

e The PCB cannot be removed from the electrical box. To replace PCB the entire electrical box must be replaced.
e DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

10
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10.3 Servicing for Premium series

10.3.1 Outdoor unit RAS-3HVNPE

10.3.1.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 Pull downward and remove the service cover after removing 3
upper and lower fixing screws.

« Pay attention not to drop the service cover.

1. Service cover.

10.3.1.2 Remove outlet grille

1 Remove 4 screws which fix the outlet grille.
1. Air outlet grille.
2. Shroud.
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10.3.1.3 Removing upper cover

1 Remove the upper cover upward after removing 9 fixing screws.

1. Upper cover.

10.3.1.4 Removing bottom service cover and rear cover

1 Remove 5 screws which fix the bottom service cover. Pull and remove the bottom service cover.
2 Remove the upper cover following Removing upper cover.
3 Remove 9 screws which fix the rear cover. Pull backward and remove the rear cover.

Electrical Box

Air Outlet Grille

...... Rear Cover
| - Valve Stay
<
Z
22
) < e
Front Side
Piping Cover & & ©
/ i
sl
Position of < e 1 O
Ambient Thermistor ﬁ/
L~
Rear Cover LT A et rile ,
21
o
o>

@NOTE

Pay attention that the screw length for the ambient thermistor differs from other fixing screws.
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10.3.1.5 Removing outdoor fan motor

Remove the service cover following Removing service cover.

Remove the outlet grille following Remove outlet grille.

Remove the upper cover following Removing 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).

A OWON-

1

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-3HVNPE
Connector pin location Inverter PCB - CN406
Motor fixing screws 4x M5 screws (with spacer)
\ S
\

1. Motor clamp.

2. Plastic tie.

4. Motor.

i

Q)

@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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.3.1.6 Removing electrical box

Remove the service cover following Removing service cover.
Remove the upper cover following Removing upper cover.
Remove 4 screws which fix the electrical box.

Pull up and remove the electrical box.

O N-=

[Fvore

HITACHI

Inspire the Next

Electrical bok< Upper cover

Remove 4 screws fixing the
electrical box

The following wiring must be removed to dismount the electrical box.

PODN-=

Remove the reversing valve coil from the reversing valve.
Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.

Remove the Faston terminals of high/low pressure switch and the pressure switch for control from the

: Removing reversing valve coil.

switch body : Removing the high pressure switch, low pressure switch and pressure switch for control.

o

Remove all connectors on the control PCB.

o

Remove the compressor wires in the terminal box of the compressor.

7. To remount the electrical box attach the electrical box fitting with the partition plate.
(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then

attach the electrical box hooking onto the partition plate).

Front
side

Front
side

Partition plate Place the electrical box (radiation fin) in

front of the partition plate.
(Refer to the original position)
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10.3.1.7 Removing the compressor

1

w N

Remove the service cover upper cover bottom service cover and rear cover following Removing service cover, Remo-
ving upper cover, and Removing bottom service cover and rear cover. When the outdoor unit is installed close to a wall
remove the refrigerant piping and move the unit from the wall.

Remove the electrical box following Removing electrical box.

Collect the refrigerant from the check joint.

Remove the valve stay.

\( Upper Cover
\/
D 3 - /
” \ : Check Joint of
) | Rear Cover Reversing Valve Piping
Check Joint
D \ i /
e — Check Joint Valve Stay
Valve Stay D /
NS . /

Rear Piping Cover

Cranckase heater

Sound-proof Cover

@NOTE

Check Perform the recovery work at the check joint of piping. If not, the refrigerant remains inside.

Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and remove the thermistor on top of the compressor. Re-
move the soundproof cover.

@NOTE

Check the terminal codes and mark bands when disconnecting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Terminal Box Cover

Sound-Proof Cover

Position of Faston Terminal

Wire for Thermistor at
Top of Compressor U g 0

Vv O\ W
Discharge Pipe
The position of faston terminals should
be referred to the nameplate attached
across terminal box
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6 Remove the crankcase heater.
7 Remove the suction pipe and discharge pipe from the compressor. Remove the brazed part after cutting the pipes at
“A” by a pipe cultter.

@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.

Brazing Part;

Discharge Pipe

Suction Pipe

Compressor Position 1 2 3
Vibration-Proof
Rubber o o o
Nut - O -
O : with a nut

- : without a nut

Vibration-proof
Rubber

9 When brazing the replaced compressor braze quickly cooling the pipes on the compressor side with wet cloth to avoid 1 O
the filler metal entering into the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in compressor
damage.
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10 Perform in the reverse procedure of removing after replacing the compressor.
a. Check if the Faston terminal has any abnormality. (Ensure the pull out force greater than 20 Nm) If the Faston ter-
minal is identified faulty replace with a new one.
b. Ensure the fixture of the lead wires.
c. Attach the cranckase heater to the compressor without torsion and gap as shown in the figure below.

Detail of Spring for Cranckase Heater

Cranckase Heater| Compressor

When attaching the spring,
pay attentio not to damage
the cranckase heater.

@NOTE

* To prevent contamination of the refrigerant by water or foreign materials, do not expose the refrigerant parts
open to atmosphere for long periods. If necessary, seal pipe ends using caps or tape.

* Remove the cap for compressor right before replacing the compressor. When replacing the com-
pressor, seal the tape at the suction and the discharge pipes to prevent foreign materials.
Remove it when brazing pipes.

e Securely check terminal numbers and mark bands before disconnecting lead wires. When reas-
sembling the lead wires, connect them to match surely the terminal numbers and the mark bands.
If the lead wires are connected incorrectly to the terminal, the compressor will be damaged due to reverse
rotation.
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10.3.1.8 Removing the High pressure switch and Pressure switch for control

1 Remove the service cover following Removing service cover.

2 Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

High pressure switch and pressure switch for control

1 Remove the soundproof cover on the compressor.

2 Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.
3 Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

@NOTE

The procedure (2) is not required when removing the pressure sensor for PD control. However, check to ensure
that the connector (CN100) on O.U. PCB1 is disconnected.

Low pressure switch

1 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).
* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the

LED turns off.

2 Disconnect the Faston Terminals of Low Pressure Switch.

3 Remove the low pressure switch from the brazed part of suction piping.

Discharge pipe

part High pressure 1
switch

Pressure sensor
for PD control

N

switch

Suction pipe

Brazing part
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10.3.1.9 Opening electrical box (P plate)

N

Remove the service cover following Removing service cover in this chapter.
Unplug all the connectors of the electrical box.
Remove 5 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

» Check that the LED201 (red) on the inverter PCB (PCB2) is OFF.

Upper cover

Power plate

Fixing screw

2 Fixing screws 2 Fixing screws

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

10.3.1.10 Removing Reversing valve coil

1

2

Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.
Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) and LED1 (Red) are ON to avoid electrical shock.
Wait until the LED turn off.

Disconnect the PCN100 connector on the control PCB Fixing screw for .
of the electrical box. Reversing valve Reversing valve
Remove 1 fixing screw to remove the reversing valve

coil.

When reassembling, perform the procedure in the reverse way of removin. N

@NOTE

Fix the wires by plastic bands to the original position.
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10.3.1.11 Removing electronic expansion valve coil

1
2

3

4

5

Remove the service cover following Removing service cover in this chapter.
Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) and LED1 (Red) are ON to avoid electrical shock.
Wait until the LED turn off.

Disconnect the CN5A connector on the control PCB of
the electrical box.

Hold the coil of the expansion valve and pull out
upward.

It is easier to remove the expansion valve coil if it is
rotated while pulling it upward.

E P’ “Hold the coil of the

| expanswn valve

Expansion valve coil ~ Release lock

When reassembling after replacing the expansion valve coil, perform the procedure in the reverse way of removing.
The expansion valve coil is equipped with a lock mechanism. After attaching the expansion valve coil, rotate it until the
sound of locking is heard.

[@Fvore

Fix the wires by plastic bands to the original position.

10.3.1.12 Removing solenoid valve coil (SVC)

1

N

ADANGER

DO NOT touch electrical components while the LED1 (Red)
is ON to avoid electrical shock. Wait until the LED turns off.

Remove the service cover and the upper cover following Re- Solenoid Solenoid valve
moving service cover and Removing upper cover. valv coil coil screw
Unplug the connector PCN14 (SVC) on O.U. PCB1.

Remove the fixing screw, and remove the solenoid valve coil
(SVC) upward.

When reassembling after replacing the solenoid valve coil, per-
form the procedure in the reverse way of removing.

@NOTE

Fix the wires by plastic bands to the original position.

Solenoid
valve
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10.3.1.13 Removing reversing valve

1

oan b wWN

Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.

Remove the reversing valve coil according to Removing Reversing Valve Colil.

Remove the electrical box according to Removing Electrical Box.

Recover the refrigerant from check joints according to Removing Compressor.

Remove the valve stay.

Remove the reversing valve assemblies from the fixed positions (4 brazing parts).

a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.

b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.

Remove reversing valve from the assemblies. (4 brazing parts) At this time, perform the brazing work with cooling the
reversing valve body by wet cloth.

When reassembling after replacing the reversing valves, perform in the reverse procedure of removing.

a. Run the lead wires to be located to the original position, and fix them by the plastic band.

b. Attach the crankcase heater according to Removing Compressor.

Brazing part
(to heat exchanger)

Rear side

Brazing part
(to accumulator)

4 brazing

Brazing part
(Gas stop valve)

Check joint

Brazing part
(discharge pipe)
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10.3.1.14 Removing Electronic expansion Valve and Solenoid Valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.

Recover the refrigerant from check joints according to Removing Compressor.

3 Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Solenoid Valve Colil.

N

4 Remove the brazed parts as shown in the figures.
- Electronic Expansion Valve (EVO) Brazed Parts: 2
- Solenoid Valve (SVC) Brazed Parts: 2

a. Remove the electronic expansion valve and the so-

lenoid valve with cooling the valve bodies by wet Solenoid valve

i SVA
cloth. S;izs:ng (SVA)
. . . EI t H
b. Perform the brazing work with attention not to burn exe%;%?c')%
valve

the electrical wirings and the piping insulations.
Brazing parts

5 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band

10.3.1.15 Removing electrical components

€ Removing control PCB (PCB1)

1 Remove the service cover following Removing service cover.

2 Remove all the wiring connected to the control PCB.

ADANGER

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

e 10

3 Remove the 6 holders. Clamp the middle part of the holders
with long-nose pliers and remove it toward front side.

ADANGER

DO NOT touch the electrical components on the PCB. l
Pay attention not to bend or apply much force onto PCB Printed Circuit Board (PCB1)
in order to avoid PCB failure.
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€ Removing Inverter module

w

Remove the service cover following Removing service cover in this chapter.
Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

Remove all the wiring connected on the Inverter. Inverter PCB

Remove 4 screws which fix the Inverter.

Hold the wires placed at the left side.

Pull the Inverter toward right side from the front of the pro
duct. (Remove along with the plastic case and the radiatio
fin).

4 fixing
screws

Fixed with cord clamps
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10.3.1.16 Removing other electrical components

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

CcMC Fuse CMC

1 Remove all the wiring connected to CMC.
2 Remove 2 screws fixing the CMC.

Reactor

1 Remove 4 screws fixing the reactor. i Ty Holders

=

Noise filter

1 Remove all the wiring connected to the noise filter.
2 Hold the upper part of the 6 holders with the long nose pliers

and remove the noise filter. y \oise filter

Long nose pliers

Screws
Noise filter

Holder

Reactor

@NOTE

¢ To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

e When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to clamp any wi-
ring between plates or electrical components.

10
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10.3.2 Outdoor units RAS-(4-6)H(V)NPE

10.3.2.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 the 4 fixing screws, slide the service cover downward
and remove it.

« Pay attention not to fall off the service cover.

Service cover

10.3.2.2 Removing air outlet grille

1 Remove the 8 fixing screws of the shroud.

\ - ‘\ !
N
f\‘- ~SO
"
I\ |
\ |

Shroud
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10.3.2.3 Removing upper cover

1 Remove 11 screws fixing the upper cover and remove the @
upper cover upward.

10.3.2.4 Removing the bottom service cover and rear cover

1 Remove 5 screws fixing the lower part of service cover and
remove the lower part of service cover by pulling towards front
side.
2 Remove the upper cover according to the item Removing
upper cover.
3 Remove 10 screws fixing panel and remove the rear panel by Air outlet
pulling in the arrow direction. grille

Bottom
service cover g

Position of am-
bient thermistor | |

Rear cover

@NOTE

sl
@’y/\—/

HITACHI

Inspire the Next

Upper cover

Rear cover
O T
Sl
CZa g N
Air inlet

¢ grille 1 O
g
2

B

&

® < Pull

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED

turns off.

347

SMGB0079 rev.0 - 01/2013



10. Servicing HlTACHI

Inspire the Next

10.3.2.5 Removing outdoor fan motor

1 Remove the service cover following Removing service cover.

2 Remove the outlet grille following Remove outlet grille.

3 Remove the upper cover following Removing upper cover.

4 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

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-(4-6)H(V)NPE
Inverter PCB
DC Fan Motor
CN202 (Red)
Fan Motor Comp. N°
inverter PCB

AC Fan Motor
CN201 (White)

Screws for motor DC Fan Motor 4 x M4 screw (with spacer)

fixing. AC Fan Motor 4x M4 screws
2

|

1. Motor clamp.

2. Fan motor lead wire.

3. Plastic tie.
4. DC Fan Motor.

5. AC Fan Motor.

FENFEND

@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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.3.2.6 Removing electrical box

Remove the service cover following Removing service cover.
Remove the upper cover following Removing upper cover.
Remove 4 screws which fix the electrical box.

Pull up and remove the electrical box.

O N-=

[Fvore
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Electrical bok< Upper cover

Remove 4 screws fixing the
electrical box

The following wiring must be removed to dismount the electrical box.

PODN-=

Remove the reversing valve coil from the reversing valve.
Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.

Remove the Faston terminals of high/low pressure switch and the pressure switch for control from the

: Removing reversing valve coil.

switch body : Removing the high pressure switch, low pressure switch and pressure switch for control.

o

Remove all connectors on the control PCB.

o

Remove the compressor wires in the terminal box of the compressor.

7. To remount the electrical box attach the electrical box fitting with the partition plate.
(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then

attach the electrical box hooking onto the partition plate).

Front
side

Front
side

Partition plate Place the electrical box (radiation fin) in

front of the partition plate.
(Refer to the original position)
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10.3.2.7 Removing the compressor

1 Remove the service cover, bottom service cover and rear cover following Removing service cover and Removing
bottom service cover and rear cover. When the outdoor unit is installed close to a wall remove the refrigerant piping
and move the unit from the wall.

o

2 Collect the refrigerant from the check joint.
3 Remove the valve stay.
@ NOTE Rear Cover
Check Perform the recovery work at the check joint
of piping. If not, the refrigerant remains inside.
Check Joint
Valve Stay
4 Open the soundproof cover wrapped around the compressor Position of taking out Thermistor
and remove the terminal box cover of the compressor body.
Disconnect the compressor wires in the terminal box and dis-
connect the thermistor on top of the compressor. Remove the f
Holder
soundproof cover.
/ ‘ Thermistor at top
@ Sound-proof Cover of Compressor
NOTE e

Check the terminal codes and mark bands when discon-
necting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

‘ Sounf-proof

L/Cover

5 Remove the rubber cap and the thermistor attached on top of
the compressor.
6 Remove the crankcase heater.

Terminal Box Cover

@NOTE

* Compressor piping must be connected by brazing. MAKE SURE that any flammable material is not around
before heating with burner for the oil inside the piping may flame up.

¢ 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 the suction and discharge pipes when the
refrigerant cycle is left unattached for a long period.

* 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 when blazing
the pipe.

* For piping 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 of the compressor.

350

SMGB0079 rev.0 - 01/2013



10. Servicing HlTACHI

Inspire the Next

7 Remove the suction pipe and discharge pipe from the compressor.

@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.

8 Remove 2 nuts which fix the compressor and remove it by lifting it up with inclining forward.

@NOTE

To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side hand. PAY CLO-
SE ATTENTION not to crush to break the pipe.

o )

) €

Fixation of the compressor to the bottom plate

Compressor position 1 2 3 4
Vibration-proof rubber 1 X X X X
Vibration-proof rubber 2 X X — —
Nut — —
Vibration-proof . X X
Rubber 2
Vibration-proof
Rubber 1
9 When brazing the replaced compressor quickly perform Cool the pipe

the brazing while the compressor side piping is cooled
with wet cloth in order to avoid the brazing material from
entering the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal
enter into the compressor which may result in com-
pressor damage.

by wet cloth
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10 Perform in the reverse procedure of removing after replacing the compressor.

a. Check if the Faston terminal has any abnormality. (Ensure the pull out force greater than 20 Nm). If the Faston

terminal is identified faulty replace with a new one.
Ensure the fixture of the lead wires.

"m0 o0y

Surely cover it

= <X Sound-proof Cover

Therminal box / ‘ X
?? ‘\ Discharge pipe
Attachment of Terminal box
Bolt Closing Nut
@ ' (Tightening torque: 3~4 Nm)
}, o :

Foot

Fixing plate
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Surely fix the terminal box by tightening the closing nut (Tightening Torque: 3.0 Nm).
Attach the top of sound-proof cover to cover surely the compressor.

Wrap the sound-proof cover to cover the terminal box and the discharge pipe.

Attach the crankcase heater without torsion and gap to the compressor as following figure.

Detail of Spring for Cranckase Heater -

When attaching the spring,
pay attentio not to damage
the cranckase heater.
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10.3.2.8 Removing the High pressure switch and Pressure switch for control

1 Remove the service cover and the bottom service cover following Removing service cover, and Removing bottom
service cover and rear cover.
2 Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

High pressure switch and pressure switch for control

1 Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.
2 Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

@NOTE

The procedure (1) is not required when removing the pressure sensor for PD control. However, check to ensure
that the connector (CN100) on O.U. PCB1 is disconnected.

Low pressure switch

1 Disconnect the Faston Terminals of Low Pressure Switch.
2 Remove the low pressure switch from the brazed part of suction piping.

Brazing part

-,

Pressure sensor for PD control
Dischﬁe pipe

Brazing part
High pressure switch

Suction pipe

Low pressure switch
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10.3.2.9 Opening electrical box (P plate)

-

Remove the service cover following Removing service cover in this chapter.
Unplug all the connectors of the electrical box.
3 Remove 5 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

* Check that the LED201 (red) on the inverter PCB (PCB2) is OFF.

N

Upper cover

Power plate

Fixing screw

2 Fixing screws 2 Fixing screws

ADANGER

* DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

10.3.2.10 Removing Reversing valve coil

1 Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED

turns off.

2 Disconnect the PCN100 connector on the control PCB
of the electrical box.

3 Remove 1 fixing screw to remove the reversing valve
coil.

Reversing valve

Fixing screw for
Reversing valve

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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10.3.2.11 Removing electronic expansion valve coil

1

Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

2

3

Disconnect the CN5A connector on the control PCB of
the electrical box.

Hold the coil of the expansion valve and pull out
upward.

It is easier to remove the expansion valve coil if it is
rotated while pulling it upward.

Hold the coil of the
expansion valve and
pull out upward

Expansion valve coil Release lock

4 When reassembling after replacing the expansion valve coil, perform the procedure in the reverse way of removing.

The expansion valve coil is equipped with a lock mechanism. After attaching the expansion valve coil, rotate it until the
sound of locking is heard.

@NOTE

Fix the wires by plastic bands to the original position.

10.3.2.12 Removing solenoid valve coil (SVA and SVC)

1

2

Remove the service cover and the upper cover following Re- Solenoid valve coil screw
moving service cover and Removing upper cover.

Unplug the connector PCN7 (SVA) and PCN14 (SVC) on O.U.
PCB1.

Remove the fixing screw, and remove the solenoid valve coils
(SVA and SVC) upward.

When reassembling after replacing the solenoid valve coil, per-
form the procedure in the reverse way of removing.

[Fvore

Fix the wires by plastic bands to the original position.

Solenoid valve coil (SVC)
) r e

A DANGER Solenoid valve co‘il (SVA)

DO NOT touch electrical components while the LED1 (Red)
is ON to avoid electrical shock. Wait until the LED turns off.
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10.3.2.13 Removing reversing valve

1 Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.
Recover the refrigerant from check joints according to Removing Compressor.
Remove the reversing valve coil according to Removing Reversing Valve Colil.
4 Remove the reversing valve assemblies from the fixed positions (5 brazing parts).
a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.
5 Remove reversing valve from the assemblies. (5 brazing parts) At this time, perform the brazing work with cooling the
reversing valve body by wet cloth.
6 When reassembling after replacing the reversing valves, perform in the reverse procedure of removing.
a. Run the lead wires to be located to the original position, and fix them by the plastic band.
b. Attach the crankcase heater according to Removing Compressor.

w N

Brazing part
(to heat exchanger)

Reversing valve

Brazing part
(to heat exchanger) 5 brazing

parts

Brazing part

O”’—_(to accumulator)

Brazing part
— (Gas stop valve)

.. Brazing part

(O—(cischarge pie)
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10.3.2.14 Removing Electronic expansion Valve and Solenoid Valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.

Recover the refrigerant from check joints according to Removing Compressor.

Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Solenoid Valve Coil.

4 Remove the brazed parts as shown in the figures.

W N

- Electronic Expansion Valve (EVO) Brazed Parts: 2
- Solenoid Valve (SVA) Brazed Parts: 2
- Solenoid Valve (SVC) Brazed Parts: 2

a. Remove the electronic expansion valve and the solenoid valve with cooling the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.

Brazing parts olenoid valve (SVC)  Brazing parts

5 When reassembling after replacing the valves, perform in the reverse procedure of removing.

[Fyore

Run the lead wires to be located to the original position, and fix them by the plastic band
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10.3.2.15 Removing electrical components

4 Removing control PCB (PCB1)

1 Remove the service cover following Removing service cover.
2 Remove all the wiring connected to the control PCB.

I\ pancer

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

Holder

3 Remove the 6 holders. Clamp the middle part of the holders
with long-nose pliers and remove it toward front side.

ADANGER

DO NOT touch the electrical components on the PCB.
Pay attention not to bend or apply much force onto PCB PI'I fted Circuit Board (PCB1)
in order to avoid PCB failure.

L 2 Removing Inverter module

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

w

Remove all the wiring connected on the Inverter. Inverter PCB
4 Remove 4 screws which fix the Inverter.

Hold the wires placed at the bottom side.
5 Pull the Inverter toward right side from the front of the pro
duct. (Remove along with the plastic case and the radiatio
fin).

4 fixing
screws

Fixed with cord clamps
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10.3.2.16 Removing other electrical components

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

cMC Fuse CMC
|
|

1 Remove all the wiring connected to CMC.
2 Remove 2 screws fixing the CMC.

Reactor

1 Remove 4 screws fixing the reactor. - } \J Holders
Noise filter :

1 Remove all the wiring connected to the noise filter.
2 Hold the upper part of the 6 holders with the long nose pliers
and remove the noise filter.

Long nose pliers

Noise filter
Holder

Reactor

@NOTE

* To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

e When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to clamp any wi-
ring between plates or electrical components.

10
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10.3.3 Oudoor units RAS-(8-10)HNPE

10.3.3.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 the 4 fixing screws, slide the service cover downward
and remove it.

« Pay attention not to fall off the service cover.

Service cover

10.3.3.2 Removing air outlet grille

1 Remove the 8 fixing screws of the shroud.

W o .
N

e N

"' >

W !

\ .

Shroud
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10.3.3.3 Removing upper cover

1 Remove 11 screws fixing the upper cover and remove the @ S
upper cover upward. &

Upper cover

o
o

10.3.3.4 Removing the bottom service cover and rear cover

1 Remove 5 screws fixing the lower part of service cover and
remove the lower part of service cover by pulling towards front
side.

2 Remove the upper cover according to the item Removing
upper cover. Rear cover
3 Remove 10 screws fixing panel and remove the rear panel by Air outlet
pulling in the arrow direction. grille
Bottom

Position of am-

1] grille
bient thermistor

o~ Airinlet 1 O
<

——
P

Rear cover
. B
\W i
& \EJ‘QQ%
« < Pull

@NOTE

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.
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10.3.3.5 Removing outdoor fan motor

Remove the service cover following Removing service cover.

Remove the outlet grille following Remove outlet grille.

Remove the upper cover following Removing 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).

A OWON-

1

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-(8-10)HNCE

Inverter PCB
DC Fan Motor
CN406 (Red)

Fan Motor Comp. N°
inverter PCB

AC Fan Motor
CN405 (White)

Screws for motor DC Fan Motor 4 x M6 screw (with spacer)
fixing. AC Fan Motor 4x M6 screws

N

1. Motor clamp.

2. Fan motor lead wire.

3. Plastic tie.
4. DC Fan Motor.

5. AC Fan Motor.

FENFEHN

@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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.3.3.6 Removing electrical box

A WDN=

Remove the service cover following Removing service cover.

Remove the upper cover following Removing upper cover.

Remove 6 screws which fix the electrical box. Upper cover  Electrical box
Pull up and remove the electrical box.

Remove the
fixing screws

@NOTE

The following wiring must be removed to dismount the electrical box.

1.

g

Remove the reversing valve coil from the reversing valve. : Removing reversing valve coil.

2. Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
3.
4. Remove the Faston terminals of high/low pressure switch and the pressure switch for control from the

Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.

switch body : Removing the high pressure switch, the low pressure switch and pressure switch for control.
Remove all connectors on the control PCB.

Remove the compressor wires in the terminal box of the compressor.

To remount the electrical box attach the electrical box fitting with the partition plate.

(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then
attach the electrical box hooking onto the partition plate).

Front
side

Front
side

Front
side

Place the electrical box to hook the parts

Partition plate Place the electrical box (radiation fin) in onto the partition plate.
front of the partition plate.
(Refer to the original position)
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10.3.3.7 Removing the compressor

1

Remove the service cover and the bottom service cover following Removing service cover, and Removing bottom
service cover and rear cover.

When the outdoor unit is installed close to a wall remove the refrigerant piping and move the unit from the wall.
Collect the refrigerant from the check joint.
Upper cover
@ NOTE \\// i
Check Perform the recovery work at the check joint 0 < =

of piping. If not, the refrigerant remains inside.

Check joint

Rear panel
Valve stay

Cranckcase heater

Rear pipe cover

-~

Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and disconnect the thermistor on top of the compressor.
Remove the soundproof cover.

@NOTE

Check the terminal codes and mark bands when disconnecting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Remove the rubber cap, the upeer cover and the thermistor attached on top of the compressor.
Remove the crankcase heater.

1. Sound-proof cover.

A— o
2. Oil heater.
_R—
3. Cut part. I 1
/@,

A. Direction to remove the cover.

¥

=

U

N
ow—
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10. Fix it with screw

. Thermistor holder

. Holder

. Td Thermistor

. Thermistor fixing plate

. Rubber cap Th Thermistor

. Indication of terminal number
. Terminal box cover N

. Compressor \Q ﬁ 8

. Compressor wires

10. Servicing HlTACHI
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11. Compressor wires (3 wires)

A. Details for compressor terminal:

i
0 |_J<_

@NOTE

Compressor piping must be connected by brazing. MAKE SURE that any flammable material is not around
before heating with burner for the oil inside the piping may flame up.

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 the suction and discharge pipes when the
refrigerant cycle is left unattached for a long period.

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 when blazing
the pipe.

For piping 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 of the compressor.

Remove the suction pipe and discharge pipe from the compressor.

@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.
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7 Remove 2 nuts which fix the compressor and remove it by lifting it up with inclining forward.

@NOTE

To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side hand. PAY CLO-
SE ATTENTION not to crush to break the pipe.

8 When brazing the replaced compressor quickly perform the brazing while the compressor side piping is cooled with wet
cloth in order to avoid the brazing material from entering the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in compressor
damage.

Suction pipe
Compressor
position
N Discharge
pipe

Cover pipes

| /with wet cloth

Vibration-proof
Rubber 2

Vibration-proof
Rubber 1

Fixation of the compressor to the bottom plate

Compressor position 1 2 3 4
Vibration-proof rubber 1 X X X X
Vibration-proof rubber 2 X X — —

Nut X X — —

9 Reassemble the parts in the reverse order of removing procedures.

a. Tighten the screws (U V and W) for compressor wires with 2.5 Nm.
b. Fix the wires firmly.
c. Attach the crankcase heater without torsion and gap to the compressor as following figure.

Detail of Spring for Cranckase Heater -

When attaching the spring,
pay attentio not to damage
the cranckase heater.
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10.3.3.8 Removing High pressure switch and pressure switch for control

1 Remove the service cover following Removing service cover in this chapter.
2 Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

High pressure switch and pressure switch for control

1 Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.
Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

@NOTE

The procedure (1) is not required when removing the pressure sensor for PD control. However, check to ensure

that the connector (CN100) on O.U. PCB1 is disconnected.

Low pressure switch

1 Disconnect the Faston Terminals of Low Pressure Switch.
2 Remove the low pressure switch from the brazed part of suction piping.

High ﬁressure E !
-1

switc

Pressure sen-
sor for control

Brazing part

.

Discharge pipe

Brazing part

L

Pview
Suction pipe

é Brazing part

Low pressure switch

10.3.3.9 Opening electrical box (P-Mounting Plate)

1 Remove the service cover following Removing service cover in this chapter.

2 Remove 6 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

» Check that the LED201 (red) on the inverter PCB (PCB2) is OFF when opening P-mounting plate.

Upper cover

Power plate

| 2 fixing

screws

A
screws

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait

until the LEDs turn off.
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10.3.3.10 Removing reversing valve coil

1 Remove the service cover following Removing service cover in this chapter.

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

2 Remove the connector (PCN100) on the control PCB (PCB1) of the electrical box.
3 Remove the reversing valve coil by removing 1 screw fixing the coil.

1. Upper cover.

. Power Plate.

PCN6.

. Fixing screw for reversing valve coil.
. Reversing valve caoil.

. Compressor.

. Reversing valve.

© N o o A~ W N

. Electrical Box.

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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10.3.3.11 Removing electronic expansion valve coil

1

2

3 Hold the coil of the expansion valve and pull out upward.

Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
Disconnect the CN5A connector on the control PCB1 of the electrical box.

It is easier to remove the expansion valve caoil if it is rotated
while pulling it upward.

When reassembling after replacing the expansion valve coil,
perform the procedure in the reverse way of removing. The
expansion valve coil is equipped with a lock mechanism. After
attaching the expansion valve coil, rotate it until the sound of
locking is heard.

@NOTE | x5} s -] 343 Hold the coil of

Fix the wires by plastic bands to the original position. - . the expansion

out upward

Expansion valve coil Release lock

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.

10.3.3.12 Removing solenoid valve coil (SVA and SVC)

HWON =

Remove the service cover following Removing service cover.

Open the P-mounting plate. Check to ensure the LED201 (Red) of the inverter PCB (PCB2) is OFF.

Unplug the connector PCN7 (SVA) and PCN14 (SVC) on O.U. PCB1.

Remove the fixing screw, and remove the solenoid valve coil Solenoid valve coil screw Solenoid valve
(SVA and SVC) upward. coil (SVC)
When reassembling after replacing the solenoid valve coil, per- A . {

form the procedure in the reverse way of removing.

[Fvore

Fix the wires by plastic bands to the original position.

Solnoid valve
coil (SVA)

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.
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10.3.3.13 Removing reversing valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
Remove the reversing valve coil according to Removing Reversing Valve Colil.
Recover the refrigerant from check joints according to Removing Compressor.
4 Remove the reversing valve assemblies from the fixed positions (5 brazing parts).
a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.
5 Remove reversing valve from the assemblies. (5 brazing parts) At this time, perform the brazing work with cooling the
reversing valve body by wet cloth.
6 When reassembling after replacing the reversing valves, perform in the reverse procedure of removing.
a. Run the lead wires to be located to the original position, and fix them by the plastic band.
b. Attach the crankcase heater according to Removing Compressor.
7 Reassemble the parts in the reverse order of removing procedures.

w N

Brazing part
(to heat exchanger)

| Brazing part
(to accumulator)

—Reversing valve

Brazing part

(Gas stop valve)
Brazing part

(discharge pipe)
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10.3.3.14 Removing Electronic expansion Valve and Solenoid Valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
Recover the refrigerant from check joints according to Removing Compressor.

Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Solenoid Valve Coil.
4 Remove the brazed parts as shown in the figures.

- Electronic Expansion Valve (EVO) Brazed Parts: 2
- Solenoid Valve (SVA) Brazed Parts: 2
- Solenoid Valve (SVC) Brazed Parts: 2

W N

Remove the electronic expansion valve and the solenoid valve with cooling the valve bodies by wet cloth.
Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.

Solenoid valve
Q view (SVC)

Electronic expan-
sion valve

& | i ¥ Brazing parts
Ry : :
5 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band
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10.3.3.15 Removing electrical components

4 Removing control PCB (PCB1) and relay PCB (PCB3)

1 Remove the service cover following Removing service cover.

2 Remove all the wiring connected to the control PCB and the Printed Circuit Board (PCB1)
relay PCB. '

I\ pancer

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

3 Remove the 6 holders for each PCB. Clamp the middle part
of the holders with long-nose pliers and remove it toward
front side.

ADANGER

DO NOT touch the electrical components on the PCB.
Pay attention not to bend or apply much force onto PCB
in order to avoid PCB failure.

Long nose pliers

Noise filter
Holder

Printed Circuit Board (PCB3)

€ Removing Inverter module

1 Remove the service cover following Removing service cover.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock.
Wait until the LEDs turn off.

3 Remove 4 screws M3, remove the bushes and remove the Holder
spacers fixing the inverter.

@NOTE PCB

When mounting again be sure to place the bushes and spa- -~
cers. :

% Spacer

//
&
(’ Inverter PCB
M3 screw | Bush
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Removing Diode Module (DM)

1 Disconnect the wirings of terminal + - U V W on the diode module.
2 Remove 2 M5 fixing screws on the diode module.
3 Remove the diode module from the electrical box.

1: 5 Screws (M5)
2: Fixing screw (M5)

Removing Transistor Module (IPM)

Disconnect all the wirings connected to the transistor module.

Remove the connectors CN2, CN3, CN206, PCN301 and PCN302 from the transistor module.
Disconnect the wirings of P N U V W on the transistor module.

Remove 4 M4 fixing screws on the transistor module.

Remove the transistor module from the electrical box.

A Bh WON -

1. Screws for transistor module (M4)
2. Screw (M5)
3. PCN301
4. PCN302
5. Screws for PCB (M3)
6. CN3
7. Inverter PCB
8. CN206
9.CN2
10. LED201

6 Reassemble the parts in the reverse order of removing order.

@NOTE

* To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

* When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to clamp any wi-
ring between plates or electrical components.
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10.3.3.16 Removing other electrical components

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

Capacitors Fuses

1 Remove all the wiring connected to the capacitors.

@NOTE

The wires have polar characters. Identify the wire
mark band and the indication on the capacitor when
connecting wires.

2 Remove 3 screws fixing each capacitor.

cmcC

1 Remove all the wiring connected to CMC.
2 Remove 2 screws fixing the CMC.

Reactor

1 Remove 4 screws fixing the reactor.

Noise filter

1 Remove all the wiring connected to the noise filter.
2 Hold the upper part of the 6 holders with the long nose
pliers and remove the noise filter.

Noise filter

Long nose pliers Reactor

Noise filter
Holder Diode
module

@ Inverter
NOTE

When mounting components, be sure to match the wi-
ring connections with the mark band codes.
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10.3.4 Outdoor Units RAS-12HNP

10.3.4.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 the 5 fixing screws, slide the service cover downward
and remove it.

+ Pay attention not to fall off the service cover.

Service cover

10.3.4.2 Removing air outlet grille

1 Remove the 8 fixing screws of the shroud.
Air outlet grille
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10.3.4.3 Removing upper cover

1 Remove 11 screws fixing the upper cover and remove the
upper cover upward.

Upper cover

&
10.3.4.4 Removing the bottom service cover and rear cover
1 Remove 5 screws fixing the lower part of service cover and
remove the lower part of service cover by pulling towards front
side.
2 Remove the upper cover according to the item Removing
upper cover. Rear cover
3 Remove 10 screws fixing panel and remove the rear panel by Air outlet
pulling in the arrow direction. grille
Bottom
service cover g
Air inlet
Position of am- H j o grille
bient thermistor | [[ ]| 1>
Rear cover @
2
. B
wf%«.ﬁ%

Pull

@NOTE

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.
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10.3.4.5 Removing outdoor fan motor

1 Remove the service cover following Removing service cover.

2 Remove the outlet grille following Remove outlet grille.

3 If necessary, remove the upper cover following Removing upper cover.

4 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

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-12HNP

Inverter PCB

DC Fan Motor
CN406 (Red)

Fan Motor Comp. N°
inverter PCB

AC Fan Motor
PCN404 (White)

Screws for motor DC Fan Motor 4 x M6 screw (with spacer)
fixing. AC Fan Motor 4x M8 screws

Motor clamp

Fan motor

lead wire

/| Plastic tie

Fan motor ¢ x 7

e

. Cord clamp

if' Plastic tie 1 O

@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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.3.4.6 Removing electrical box

Remove the service cover following Removing service cover.
Remove the upper cover following Removing upper cover.
Remove 6 screws which fix the electrical box.
Pull up and remove the electrical box.

A WDN=-

Remove the
fixing screws

@NOTE

The following wiring must be removed to dismount the electrical box.
Remove the reversing valve coil from the reversing valve. : Removing reversing valve coil.
Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.
Remove the Faston terminals of high/low pressure switch and the pressure switch for control from the
switch body : Removing the high pressure switch, the low pressure switch and pressure switch for control.
Remove all connectors on the control PCB.
Remove the compressor wires in the terminal box of the compressor.
7. To remount the electrical box attach the electrical box fitting with the partition plate.
(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then
attach the electrical box hooking onto the partition plate).

hON=

oo

Fan box
Partition plate ~ Notches of the partition plate

Front side

Electrical box Front side Place the electrical box to hook the
parts onto the partition plate.
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10.3.4.7 Removing the compressor

1

Remove the service cover and the bottom service cover following Removing service cover, and Removing bottom
service cover and rear cover.
When the outdoor unit is installed close to a wall remove the refrigerant piping and move the unit from the wall.

Collect the refrigerant from the check joint.
Upper cover
NOTE

Check Perform the recovery work at the check joint
of piping. If not, the refrigerant remains inside.

Check joint

Rear panel
Valve stay

Cranckcase heater

Rear pipe cover

Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and disconnect the thermistor on top of the compressor.
Remove the soundproof cover.

@NOTE

Check the terminal codes and mark bands when disconnecting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Remove the rubber cap and the thermistor attached on top of the compressor.
Remove the crankcase heater.

1. Sound-proof cover.

A— o
2. Oil heater.
_N—
3. Cut part. I S 1
/@7

A. Direction to remove the cover.

10
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10. Fix it with screw

. Thermistor holder
2. Holder

3. Td Thermistor

4. Thermistor fixing plate

5.

6. Indication of terminal number
7. Terminal box cover WW

8. Compressor Q/ ﬁ 8
. N

. Compressor wires

10. Servicing HlTACHI
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Rubber cap Th Thermistor

11. Compressor wires (3 wires)

A. Details for compressor terminal:

i
0" |_J<_

@NOTE

Compressor piping must be connected by brazing. MAKE SURE that any flammable material is not around
before heating with burner for the oil inside the piping may flame up.

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 the suction and discharge pipes when the
refrigerant cycle is left unattached for a long period.

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 when blazing
the pipe.

For piping 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 of the compressor.

Remove the suction pipe and discharge pipe from the compressor.

@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.
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7 Remove 2 nuts which fix the compressor and remove it by lifting it up with inclining forward.

@NOTE

To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side hand. PAY CLO-
SE ATTENTION not to crush to break the pipe.

8 When brazing the replaced compressor quickly perform the brazing while the compressor side piping is cooled with wet
cloth in order to avoid the brazing material from entering the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in compressor
damage.

Suction pipe
Compressor
position
N Discharge
pipe

/o\

sl | @

Cover pipes

|l /with wet cloth

Vibration-proof
Rubber 2

Vibration-proof
Rubber 1

Fixation of the compressor to the bottom plate

Compressor position 1 2 3 4
Vibration-proof rubber 1 X X X X
Vibration-proof rubber 2 X X — —

Nut X X — —

9 Reassemble the parts in the reverse order of removing procedures.

a. Tighten the screws (U V and W) for compressor wires with 2.5 Nm.
b. Fix the wires firmly.
c. Attach the crankcase heater without torsion and gap to the compressor as following figure.

Detail of Spring for Cranckase Heater -

When attaching the spring,
pay attentio not to damage
the cranckase heater.
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10.3.4.8 Removing High pressure switch and pressure switch for control

1 Remove the service cover following Removing service cover in this chapter.
2 Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

High pressure switch and pressure switch for control

1 Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.
2 Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

@NOTE

The procedure (1) is not required when removing the pressure sensor for PD control. However, check to ensure
that the connector (CN100) on O.U. PCB1 is disconnected.

Low pressure switch

1 Disconnect the Faston Terminals of Low Pressure Switch.
2 Remove the low pressure switch from the brazed part of suction piping.

\)‘< Upper cover

Electrical Box _

Rear cover

Brazing part

Suction pipe

Pressure sensor for PD control
Discharge pipe

,:
Brazing part

High pressure switch

Brazing part
Low pressure switch

Pressure sensor Brazing part
for control

High pressure switch

€ Opening electrical box (P-Mounting Plate)

1 Remove the service cover following Removing service cover in this chapter.
2 Remove 5 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

* Check that the LED201 (red) on the inverter PCB (PCB2) is OFF when opening P-mounting plate.

Upper cover

Power plate

| 1 fixing
screws

2 fixing

2 fixing
screws

SCcrews

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.
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10.3.4.9 Removing reversing and solenoid valves coils

1 Remove the service cover following Removing service cover in this chapter.

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

2 Remove the connectors on the control PCB (PCB1) of the electrical box according to the following picture.
3 Remove the valve coils by removing 1 fixing screw for each coil.

PCHI4(20C)  PCNT(20A) PONG(21)  PCN402 (20F) \<Uppercover

Electrical box

s
Rear cover

_ SV Reversing valve coil
P view - . i
i pi
1 R ! g /s Hold the coil of the
” Hold the coil ﬁ / reversing valve and
of the SVF B % 2L dpull out to the right
and puII out :.-3:' . ¥ i Hold the coil
upward ke L . of the SVA
§ and pull out
Fixing screw . :
4 When reassembling, perform the procedure in the reverse way of removing. 1 O

@NOTE

Fix the wires by plastic bands to the original position.
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10.3.4.10 Removing electronic expansion valve coil

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

M\ pancer

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock.
Wait until the LEDs turn off.
3 Disconnect the CN5A connector on the control PCB1 of the electrical box.

4 Hold the coil of the expansion valve and pull out upward. Expansion valve coil
It is easier to remove the expansion valve coil if it is rotated
while pulling it upward.

5 When reassembling after replacing the expansion valve coil,
perform the procedure in the reverse way of removing. The
expansion valve coil is equipped with a lock mechanism. After
attaching the expansion valve coil, rotate it until the sound of
locking is heard.

@NOTE

Fix the wires by plastic bands to the original position.

Release lock

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.
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10.3.4.11 Removing reversing valve

1

Wi

Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.

Remove the reversing valve coil according to Removing Reversing Valve Coil.

Recover the refrigerant from check joints according to Removing Compressor.

Remove the reversing valve assemblies from the fixed positions (5 brazing parts and 1 flare connection).

a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.

b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.

Remove reversing valve from the assemblies. (5 brazing parts and 1 flare connection) At this time, perform the brazing
work with cooling the reversing valve body by wet cloth.

When reassembling after replacing the reversing valve, perform in the reverse procedure of removing.

a. Run the lead wires to be located to the original position, and fix them by the plastic band.

b. Attach the crankcase heater according to Removing Compressor.

Reassemble the parts in the reverse order of removing procedures.

¢ Protect the valve
i_i / with wet cloth t

-- -- ? Reversing valve

{ I

—==—

%] || %
[TJse| | T4 Brazing
parts
G Brazing part
razing part (Gas stop valve)

(to heat exchanger) peatail
s oo -
(SVF) s ]

Brazing part

10

(to heat exchanger)

Brazing part
(to accumulator)

Brazing part
(discharge pipe)
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10.3.4.12 Removing Electronic expansion Valve and Solenoid Valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-

ving bottom service cover and rear cover.

Recover the refrigerant from check joints according to Removing Compressor.

3 Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Reversing and Solenoid
Valves Coils.

N

Removing electronic expansion valve

1 Remove the brazed parts as shown in the figure. Electronic expansion valve

- Electronic Expansion Valve (EVO) Brazed Parts: 2

a. Remove the electronic expansion valve with cooling ..__._;?,Brazmg parts

the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn
the electrical wirings and the piping insulations.

2 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band.
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Removing solenoid valves

1 Remove the brazed parts and the flare connections as Solenoid valve
shown in the figures. _ I (SVA).

Solenoid Valve (SVA) Brazed Parts: 2
Solenoid Valve (SVC) Brazed Parts: 2
Solenoid Valve (SVF) Flare connections: 2

Remove the solenoid valves with cooling the valve
bodies by wet cloth.

Perform the brazing work with attention not to burn
the electrical wirings and the piping insulations.
Perform the flare connection work using two span-
ners to avoid twisting pipes.

Flare nut - part
Solenoid valve  Flare nut
(SVF)
P view
Solenoid valve
(SVC)
Brazing part

2 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band

10
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10.3.4.13 Removing electrical components
4 Removing control PCB (PCB1)

1 Remove the service cover following Removing service cover.
2 Remove all the wiring connected to the control PCB.

I\ pancer

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

Holder

3 Remove the 6 holders. Clamp the middle part of the holders
with long-nose pliers and remove it toward front side.

ADANGER

DO NOT touch the electrical components on the PCB. |
Pay attention not to bend or apply much force onto PCB Printed Circuit Board (PCB1)
in order to avoid PCB failure.

L 2 Removing Inverter module

1 Remove the service cover following Removing service cover.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock.
Wait until the LEDs turn off.

3 Remove 4 screws M3, remove the bushes and remove the Holder
spacers fixing the inverter.

@NOTE PCB

When mounting again be sure to place the bushes and spa- -~
cers.

y Spacer

Y Inverter PCB
M3 screw [ Bush
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Removing Diode Module (DM)

1 Disconnect the wirings of terminal + - U V W on the diode module.
2 Remove 2 M5 fixing screws on the diode module.
3 Remove the diode module from the electrical box.

1: 5 Screws (M5)
2: Fixing screw (M5)

Removing Transistor Module (IPM)

Disconnect all the wirings connected to the transistor module.

Remove the connectors CN2, CN3, CN206, PCN301 and PCN302 from the transistor module.
Disconnect the wirings of P N U V W on the transistor module.

Remove 4 M4 fixing screws on the transistor module.

Remove the transistor module from the electrical box.

A Bh WON -

1. Screws for transistor module (M4)
2. Screw (M5)
3. PCN301
4. PCN302
5. Screws for PCB (M3)
6. CN3
7. Inverter PCB
8. CN206
9.CN2
10. LED201

6 Reassemble the parts in the reverse order of removing order.

@NOTE

Identify terminal with the mark band when reassembling to avoid incorrect wiring. 1 O

389

SMGB0079 rev.0 - 01/2013



10. Servicing HlTACHI

Inspire the Next

10.3.4.14 Removing other electrical components

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.
CMC

Capacitors Diode module Reactor

1 Remove all the wiring connected to the capacitors.

@NOTE

The wires have polar characters. Identify the wire mark
band and the indication on the capacitor when connecting
wires.

2 Remove 2 screws fixing the capacitors.

cmC

1 Remove all the wiring connected to CMC.
2 Remove 3 screws fixing the CMC.

Reactor

1 Remove 4 screws fixing the reactor. ; ; )

Noise filter Inverter PCB Capacitor
Noise filter

1 Remove all the wiring connected to the noise filter.
2 Hold the upper part of the 6 holders with the long nose pliers
and remove the noise filter.

Long nose pliers

Noise filter
Holder

@NOTE

¢ To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

e From the Power Wires (U Phase, V Phase, W Phase) of Inverter Compressor (MC1), please make sure that the
2 wires of U Phase and V Phase pass through the current sensors (CTU * CTV) of Inverter PCB (PWB3). Also
make sure that the Power Wire of U Phase is connected to the U Phase side of current sensor (CTU), and that
V Phase is connected to the V Phase side of current sensor (CTV). If the combination is wrong, it could be a
cause of wrong operation and damage.

* hen 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 Screws, Bushes and Collars are used to fix the Inverter PCB. Please use Bushes and Collars without fault when
attaching the Inverter PCB. Failure to do so may cause wrong operation.

* When replacing the Control PCB, please set the Dip Switches with the same configuration as the PCB before
replacement. Wrong settings may cause wrong operation. Also, please confirm the replacement instructions
supplied with the PCB sold as a service part.

e Do not apply too much force to the electrical parts mounted on the PCB or to the PCB itself. It may cause failure
of the PCB.
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10.4 Servicing for Standard Series

10.4.1 Outdoor Units RAS-(4-6)H(V)NCE

10.4.1.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 Pull downward and remove the service cover after removing 3
upper and lower fixing screws.

+ Pay attention not to drop the service cover.

1. Service cover.

10.4.1.2 Remove outlet grille

1 Remove 4 screws which fix the outlet grille.
1. Air outlet grille.
2. Shroud.

391

SMGB0079 rev.0 - 01/2013

10



10. Servicing HlTACHI

Inspire the Next

10.4.1.3 Removing upper cover

1 Remove the upper cover upward after removing 9 fixing screws.

1. Upper cover.

10.4.1.4 Removing bottom service cover and rear cover

1 Remove 5 screws which fix the bottom service cover. Pull and remove the bottom service cover.
2 Remove the upper cover following Removing upper cover.
3 Remove 9 screws which fix the rear cover. Pull backward and remove the rear cover.

Electrical Box

Air Outlet Grille

Rear Cover
| - Valve Stay
<
ot
%ﬁ\
d < e
Front Side
Piping Cover & & ©
Position of
Ambient Thermistor
Rear Cover - Air Inlet Grille |

@NOTE

Pay attention that the screw length for the ambient thermistor differs from other fixing screws.
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10.4.1.5 Removing outdoor fan motor

Remove the service cover following Removing service cover.

Remove the outlet grille following Remove outlet grille.

Remove the upper cover following Removing 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).

HBOWON -

1

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-(4-6)H(V)NCE
Connector pin location Inverter PCB - CN202
Motor fixing screws 4x M5 screws
1 /2
\
1. Motor clamp. %’_
2. Plastic tie.
3. Wire. Q \
4. Motor. m
7 T
4 3

@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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.4.1.6 Removing electrical box

A WDN=-

Remove the service cover following Removing service cover.

Remove the upper cover following Removing upper cover.

Remove 4 screws which fix the electrical box.

Pull up and remove the electrical box. Electrical box

Upper cover

~ Remove 4 screws fixing the
electrical box

[Fvore

The following wiring must be removed to dismount the electrical box.

1.

oo

Partition plate

Remove the reversing valve coil from the reversing valve. : Removing reversing valve coil.

2. Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
3.
4. Remove the Faston terminals of high/low pressure switch and the pressure switch for control from the

Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.

switch body : Removing the high pressure switch, low pressure switch and pressure switch for control.
Remove all connectors on the control PCB.

Remove the compressor wires in the terminal box of the compressor.

To remount the electrical box attach the electrical box fitting with the partition plate.

(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then
attach the electrical box hooking onto the partition plate).

A 1 U-shapped hole
=
Wdﬁ\‘a Partition plate

Fan room

Front
side

Front
side

Place the electrical box (radiation fin) in
front of the partition plate.
(Refer to the original position)

Place the electrical box to hook the
parts onto the partition plate.
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10.4.1.7 Removing the compressor
€ RAS-4H(V)NCE

1 Remove the service cover upper cover bottom service cover and rear cover following Removing service cover, Remo-
ving upper cover, and Removing bottom service cover and rear cover. When the outdoor unit is installed close to a wall
remove the refrigerant piping and move the unit from the wall.

2 Remove the electrical box following Removing electrical box.

Collect the refrigerant from the check joint.

4 Remove the valve stay.

\( Upper Cover

Rear Cover

w

=" /£

Check Joint of
Reversing Valve Piping

/ Check Joint

Valve Stay

N\

L. Check Joint

Valve Stay

VA
I

Z=.

Rear Piping Cover

Cranckase heater

:\\ Sound-proof Cover

@NOTE

Check Perform the recovery work at the check joint of piping. If not, the refrigerant remains inside.

5 Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and remove the thermistor on top of the compressor. Re-
move the soundproof cover.

@NOTE

Check the terminal codes and mark bands when disconnecting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Terminal Box Cover

Sound-Proof Cover

Position of Faston Terminal

Wire for Thermistor at
Top of Compressor U g 0

\%
Discharge Pipe
The position of faston terminals should
be referred to the nameplate attached
across terminal box
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6 Remove the crankcase heater.
7 Remove the suction pipe and discharge pipe from the compressor. Remove the brazed part after cutting the pipes at
“A” by a pipe cultter.

@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.

Brazing Part:

Discharge Pipe

®

Suction Pipe

Compressor Position 1 2 3
Vibration-Proof
Rubber o o o
Nut - O -
O : with a nut

- : without a nut

Vibration-proof
Rubber

9 When brazing the replaced compressor braze quickly cooling the pipes on the compressor side with wet cloth to avoid
the filler metal entering into the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in compressor
damage.

10 Perform in the reverse procedure of removing after replacing the compressor.
a. Check if the Faston terminal has any abnormality. (Ensure the pull out force greater than 20 Nm) If the Faston ter-
minal is identified faulty replace with a new one.
b. Ensure the fixture of the lead wires.
c. Attach the cranckase heater to the compressor without torsion and gap as shown in the figure below.
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Detail of Spring for Cranckase Heater -

gz
Cranckase Heater| Compressor

When attaching the spring,
pay attentio not to damage
the cranckase heater.

@NOTE

To prevent contamination of the refrigerant by water or foreign materials, do not expose the refrigerant parts
open to atmosphere for long periods. If necessary, seal pipe ends using caps or tape.

Remove the cap for compressor right before replacing the compressor. When replacing the com-
pressor, seal the tape at the suction and the discharge pipes to prevent foreign materials.
Remove it when brazing pipes.

Securely check terminal numbers and mark bands before disconnecting lead wires. When reas-
sembling the lead wires, connect them to match surely the terminal numbers and the mark bands.
If the lead wires are connected incorrectly to the terminal, the compressor will be damaged due to reverse
rotation.

10
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€ RAS-(5-6)H(V)NCE

1 Remove the service cover, upper cover, bottom service cover and rear cover following Removing service cover, Remo-
ving upper cover, and Removing bottom service cover and rear cover. When the outdoor unit is installed close to a wall
remove the refrigerant piping and move the unit from the wall.

2 Remove the electrical box following Removing electrical box.

3 Collect the refrigerant from the check joint.
4 Remove the valve stay.
@ NOTE Rear Cover
Check Perform the recovery work at the check joint
of piping. If not, the refrigerant remains inside.
Check Joint
Valve Stay
5 Open the soundproof cover wrapped around the compressor Position of taking out Thermistor

and remove the terminal box cover of the compressor body.
Disconnect the compressor wires in the terminal box and dis-

connect the thermistor on top of the compressor. Remove the Holder

soundproof cover.
/ ‘ Thermistor at top
@ of Compressor
NOTE ~

Check the terminal codes and mark bands when discon-
necting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Sounf-proof

L/Cover

6 Remove the rubber cap and the thermistor attached on top of
the compressor.
7 Remove the crankcase heater.

Terminal Box Cover

@NOTE

* Compressor piping must be connected by brazing. MAKE SURE that any flammable material is not around
before heating with burner for the oil inside the piping may flame up.

¢ 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 the suction and discharge pipes when the
refrigerant cycle is left unattached for a long period.

* 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 when blazing
the pipe.

* For piping 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 of the compressor.
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8 Remove the suction pipe and discharge pipe from the compressor.

@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.

9 Remove 2 nuts which fix the compressor and remove it by lifting it up with inclining forward.

@NOTE

To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side hand. PAY CLO-
SE ATTENTION not to crush to break the pipe.

o )

3] Q| 19 [

Fixation of the compressor to the bottom plate

Compressor position 1 2 &) 4
Vibration-proof rubber 1 X X X X
Vibration-proof rubber 2 X X — —
Nut — —
Vibration-proof . X X
Rubber 2
Vibration-proof
Rubber 1
10 When brazing the replaced compressor quickly perform Cool the pipe

the brazing while the compressor side piping is cooled
with wet cloth in order to avoid the brazing material from
entering the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal
enter into the compressor which may result in com-
pressor damage.

by wet cloth
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11 Perform in the reverse procedure of removing after replacing the compressor.

a. Check if the Faston terminal has any abnormality. (Ensure the pull out force greater than 20 Nm). If the Faston

terminal is identified faulty replace with a new one.
Ensure the fixture of the lead wires.

"m0 o0y

Surely cover it

= <X Sound-proof Cover

Therminal box / ‘ X
?? ‘\ Discharge pipe
Attachment of Terminal box
Bolt Closing Nut
@ ' (Tightening torque: 3~4 Nm)
}, o :

Foot

Fixing plate
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Surely fix the terminal box by tightening the closing nut (Tightening Torque: 3.0 Nm).
Attach the top of sound-proof cover to cover surely the compressor.

Wrap the sound-proof cover to cover the terminal box and the discharge pipe.

Attach the crankcase heater without torsion and gap to the compressor as following figure.

Detail of Spring for Cranckase Heater -

When attaching the spring,
pay attentio not to damage
the cranckase heater.
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10.4.1.8 Removing the High pressure switch and Pressure switch for control
€ RAS-4H(V)NCE

1 Remove the service cover and the bottom service cover following Removing service cover, and Removing bottom
service cover and rear cover.

Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

Remove the soundproof cover on the compressor.

Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.

Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

abODbN

Discharge pipe

part High pressure
switch

Pressure sensor
for PD control

Upper cover

N

¢ RAS-(5-6)H(V)NCE

1 Remove the service cover, the bottom service cover and rear cover following Removing service cover and Removing
bottom service cover and rear cover.

2 Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

3 Remove the soundproof cover on the compressor.

4 Disconnect the Faston Terminals of High Electrical Box
Pressure Switch and Pressure sensor for PD
control.

5 Remove the high pressure switch and the
pressure switch for control from the brazed
part of discharge piping.

@NOTE

Beware the cover screws do not damage the
wirings when performing the procedure in
reverse way.

Upper cover

10

Discharge Pipe

Brazing
Part High Pressure Switch
(PSH)

Pressure Sensor
for PD Control
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10.4.1.9 Opening electrical box (P plate)

1 Remove the service cover following Removing service cover in this chapter.
Unplug all the connectors of the electrical box.
3 Remove 5 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

» Check that the LED201 (red) on the inverter PCB (PCB2) is OFF.

N

Upper cover

Power plate

Fixing screw

2 Fixing screws 2 Fixing screws

ADANGER

* DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

10.4.1.10 Removing Reversing valve coil

1 Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.
Disconnect the PCN6 connector on the control PCB of the electrical box.

Remove 1 fixing screw to remove the reversing valve
coil.

Fixing screw for Reversing valve
Reversing valve
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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10.4.1.11 Removing electronic expansion valve coil

1 Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service

cover, Removing bottom service cover and rear cover and Removing upper cover.

Disconnect the CN5A connector on the control PCB of the electrical box.

3 Hold the coil of the expansion valve and pull out upward.
It is easier to remove the expansion valve coil if it is rotated while pulling it upward.

4 When reassembling after replacing the expansion valve coil, perform the procedure in the reverse way of removing.
The expansion valve coil is equipped with a lock mechanism. After attaching the expansion valve coil, rotate it until the
sound of locking is heard.

@NOTE

Fix the wires by plastic bands to the original position.

5

" "Hold the coil of the
~expansion valve and
~ pull out upward

N

Expansion valve coil Release lock

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

10.4.1.12 Removing solenoid valve coil (SVA)

1 Remove the service cover and the upper cover following Re-

moving service cover and Removing upper cover.

Unplug the connector PCN7 (SVA) on O.U. PCB1.

3 Remove the fixing screw, and remove the solenoid valve coil
(SVA) upward.

4 When reassembling after replacing the solenoid valve coil, per- coil of the
form the procedure in the reverse way of removing. expansion

valve and
[#)yore

pull out 17N -+ — =—Solenoid
Fix the wires by plastic bands to the original position.

valve coil
MN\oancer

DO NOT touch electrical components while the LED1 (Red)
is ON to avoid electrical shock. Wait until the LED turns off.

N

Solenoid valve
coil screw
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10.4.1.13 Removing reversing valve

1 Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.
Remove the reversing valve coil according to Removing Reversing Valve Coil.
Remove the electrical box according to Removing Electrical Box.
Remove the electronic expansion valve coil according to Removing Electronic Expansion Valve Coil.
Recover the refrigerant from check joints according to Removing Compressor.
Remove the high pressure switch wiring.
Remove the valve stay.
Remove the reversing valve assemblies from the fixed positions (4 brazing parts).
a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.
9 Remove reversing valve from the assemblies. (4 brazing parts) At this time, perform the brazing work with cooling the
reversing valve body by wet cloth.
10 When reassembling after replacing the reversing valves, perform in the reverse procedure of removing.
a. Run the lead wires to be located to the original position, and fix them by the plastic band.
b. Attach the crankcase heater according to Removing Compressor.

O~NOOOhAhWN

Brazing part
(discharge pipe)

Reversing valve

Brazing part
(to heat exchanger)

4 brazing parts

Brazing part
(to accumulator)

Brazing part
(Gas stop valve)
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10.4.1.14 Removing Electronic expansion valve and Solenoid valve

1 Remove the service cover, the bottom service cover, the rear cover and the upper cover following Removing service
cover, Removing bottom service cover and rear cover and Removing upper cover.

W N

Recover the refrigerant from check joints according to Removing Compressor.
Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Solenoid Valve Coil.

4 Remove the brazed parts as shown in the figures.

a.
b.

Electronic Expansion Valve (EVO) Brazed Parts: 2
Solenoid Valve (SVA) Brazed Parts: 2

Remove the electronic expansion valve and the solenoid valve with cooling the valve bodies by wet cloth.
Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.

5 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band

10.4.1.15 Removing electrical components

€ Removing control PCB (PCB1)

1 Remove the service cover following Removing service cover.

2 Remove all the wiring connected to the control PCB.

I\ pancer

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

3 Remove the 6 holders. Clamp the middle part of the holders
with long-nose pliers and remove it toward front side.

ADANGER

DO NOT touch the electrical components on the PCB.
Pay attention not to bend or apply much force onto PCB F’rlnled Circuit Board (PCB1)

Holder

in order to avoid PCB failure.
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€ Removing Inverter module

w

Remove the service cover following Removing service cover in this chapter.
Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

Remove all the wiring connected on the Inverter. Inverter PCB

Remove 4 screws which fix the Inverter.

Hold the wires placed at the bottom side.

Pull the Inverter toward right side from the front of the pro
duct. (Remove along with the plastic case and the radiatio
fin).

4 fixing
screws

Fixed with cord clamps
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10.4.1.16 Removing other electrical components

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

cMC Fuse CMC
|
|

1 Remove all the wiring connected to CMC.
2 Remove 2 screws fixing the CMC.

Reactor

1 Remove 4 screws fixing the reactor. - } \J Holders
Noise filter :

1 Remove all the wiring connected to the noise filter.
2 Hold the upper part of the 6 holders with the long nose pliers
and remove the noise filter.

Long nose pliers

Noise filter
Holder

Reactor

@NOTE

* To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

e When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to clamp any wi-
ring between plates or electrical components.

10
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10.4.2 Outdoor Units RAS-(8-10)HNCE

10.4.2.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 the 4 fixing screws, slide the service cover downward
and remove it.

« Pay attention not to fall off the service cover.

Service cover

10.4.2.2 Removing air outlet grille

1 Remove the 8 fixing screws of the shroud.

\ - ‘\ !
N
f\‘- ~SO
"
I\ |
\ |

Shroud
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10.4.2.3 Removing upper cover

1 Remove 11 screws fixing the upper cover and remove the @ S
upper cover upward. &

Upper cover

o
o

10.4.2.4 Removing the bottom service cover and rear cover

1 Remove 5 screws fixing the lower part of service cover and
remove the lower part of service cover by pulling towards front
side.

2 Remove the upper cover according to the item Removing
upper cover. Rear cover
3 Remove 10 screws fixing panel and remove the rear panel by Air outlet
pulling in the arrow direction. grille
Bottom

Position of am-

1] grille
bient thermistor

o~ Airinlet 1 O
<

——
P

Rear cover
. B
\W i
& \EJ‘QQ%
« < Pull

@NOTE

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.
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10.4.2.5 Removing outdoor fan motor

Remove the service cover following Removing service cover.

Remove the outlet grille following Remove outlet grille.

Remove the upper cover following Removing 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).

A OWON-

1

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-(8-10)HNCE

Inverter PCB
DC Fan Motor
CN406 (Red)

Fan Motor Comp. N°
inverter PCB

AC Fan Motor
CN405 (White)

Screws for motor DC Fan Motor 4 x M6 screw (with spacer)
fixing. AC Fan Motor 4x M6 screws

N

1. Motor clamp.

2. Fan motor lead wire.

3. Plastic tie.
4. DC Fan Motor.

5. AC Fan Motor.

FENFEHN

@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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.4.2.6 Removing electrical box

Remove the service cover following Removing service cover.

Remove the upper cover following Removing upper cover.

Remove 6 screws which fix the electrical box. Upper cover  Electrical box
Pull up and remove the electrical box.

A WDN=

Remove the
fixing screws

@NOTE

The following wiring must be removed to dismount the electrical box.
Remove the reversing valve coil from the reversing valve. : Removing reversing valve coil.
Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.
Remove the Faston terminals of high pressure switch and the pressure switch for control from the switch
body : Removing the high pressure switch and pressure switch for control.
Remove all connectors on the control PCB.
6. Remove the compressor wires in the terminal box of the compressor.
7. To remount the electrical box attach the electrical box fitting with the partition plate.
(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then
attach the electrical box hooking onto the partition plate).

hobh=

g

Front
side

Front
side

Front
side

Place the electrical box to hook the parts
Partition plate Place the electrical box (radiation fin) in onto the partition plate.

front of the partition plate.

(Refer to the original position)
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10.4.2.7 Removing the compressor

1

Remove the service cover and the bottom service cover following Removing service cover, and Removing bottom
service cover and rear cover.

When the outdoor unit is installed close to a wall remove the refrigerant piping and move the unit from the wall.
Collect the refrigerant from the check joint.
Upper cover
@ NOTE \\// i
Check Perform the recovery work at the check joint 0 < =

of piping. If not, the refrigerant remains inside.

Check joint

Rear panel
Valve stay

Cranckcase heater

Rear pipe cover

-~

Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and disconnect the thermistor on top of the compressor.
Remove the soundproof cover.

@NOTE

Check the terminal codes and mark bands when disconnecting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Remove the rubber cap and the thermistor attached on top of the compressor.
Remove the crankcase heater.

1. Sound-proof cover.

A— o
2. Oil heater.
_R—
3. Cut part. I 1
/@,

A. Direction to remove the cover.

¥

=

U

N
ow—
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2. Holder i
3. Td Thermistor 6 g&:
4. Thermistor fixing plate \/
5. Rubber cap Th Thermistor VU
6. Indication of terminal number 4 Y
7. Terminal box cover \> % =~
8. Compressor @ ;]T 8 S N @
9. Compressor wires K
10. Fix it with screw B 9
11. Compressor wires (3 wires)
A. Details for compressor terminal A
@ R
]
i
< 11

. Thermistor holder

10. Servicing HlTACHI

Inspire the Next

@NOTE

Compressor piping must be connected by brazing. MAKE SURE that any flammable material is not around
before heating with burner for the oil inside the piping may flame up.

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 the suction and discharge pipes when the
refrigerant cycle is left unattached for a long period.

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 when blazing
the pipe.

For piping 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 of the compressor.

Remove the suction pipe and discharge pipe from the compressor.

@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.
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7 Remove 2 nuts which fix the compressor and remove it by lifting it up with inclining forward.

@NOTE

To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side hand. PAY CLO-
SE ATTENTION not to crush to break the pipe.

8 When brazing the replaced compressor quickly perform the brazing while the compressor side piping is cooled with wet
cloth in order to avoid the brazing material from entering the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in compressor
damage.

Suction pipe
Compressor
position
N Discharge
pipe

Cover pipes

| /with wet cloth

Vibration-proof
Rubber 2

Vibration-proof
Rubber 1

Fixation of the compressor to the bottom plate

Compressor position 1 2 3 4
Vibration-proof rubber 1 X X X X
Vibration-proof rubber 2 X X — —

Nut X X — —

9 Reassemble the parts in the reverse order of removing procedures.

a. Tighten the screws (U V and W) for compressor wires with 2.5 Nm.
b. Fix the wires firmly.
c. Attach the crankcase heater without torsion and gap to the compressor as following figure.

Detail of Spring for Cranckase Heater -

When attaching the spring,
pay attentio not to damage
the cranckase heater.
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10.4.2.8 Removing High pressure switch and pressure switch for control

AOWON-

Pressure sensor h pressure

for control ! E switch !

q

@

Brazing part Brazing part

~. ~.

~J U

/

I5ischarge pipe

10.4.2.9 Opening electrical box (P-Mounting Plate)

1

Remove the service cover following Removing service cover in this chapter.
Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.

Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.

Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.

g |

Remove the service cover following Removing service cover in this chapter.

HITACHI

Inspire the Next

2 Remove 6 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

+ Check that the LED201 (red) on the inverter PCB (PCB2) is OFF when opening P-mounting plate.

2 fixing
screws
<

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait

until the LEDs turn off.
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10.4.2.10 Removing reversing valve coil

1 Remove the service cover following Removing service cover in this chapter.

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

2 Remove the connector (PCN6) on the control PCB (PCB1) of the electrical box.
3 Remove the reversing valve coil by removing 1 screw fixing the coil.

1. Upper cover.

. Power Plate.

. PCN6.

. Fixing screw for reversing valve coil.
. Reversing valve caoil.

. Compressor.

. Reversing valve.

o N o g b~ W N

. Electrical Box.

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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10.4.2.11 Removing electronic expansion valve coil

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
2 Disconnect the CN5A connector on the control PCB1 of the electrical box.

I

3 Hold the coil of the expansion valve and pull out upward.

It is easier to remove the expansion valve caoil if it is rotated
while pulling it upward.

4 When reassembling after replacing the expansion valve cail,
perform the procedure in the reverse way of removing. The
expansion valve coil is equipped with a lock mechanism. After
attaching the expansion valve coil, rotate it until the sound of
locking is heard.

@NOTE

Fix the wires by plastic bands to the original position.

Hold the coil of
the expansion

valve and pull

ia8 out upward

Expansion valve coil Release lock

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.

10.4.2.12 Removing solenoid valve coil (SVA)

Remove the service cover following Removing service cover.
Open the P-mounting plate. Check to ensure the LED201 (Red) of the inverter PCB (PCB2) is OFF.
Unplug the connector PCN7 (SVA) on O.U. PCB1.

Remove the fixing screw, and remove the solenoid valve coil Ebox

(SVA) upward.

5 When reassembling after replacing the solenoid valve coil, per-
form the procedure in the reverse way of removing.

@NOTE

Fix the wires by plastic bands to the original position.

A WON =

Solenoid valve coil (SVA)

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.
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10.4.2.13 Removing reversing valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
Remove the reversing valve coil according to Removing Reversing Valve Colil.
Recover the refrigerant from check joints according to Removing Compressor.
4 Remove the reversing valve assemblies from the fixed positions (4 brazing parts).
a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.
5 Remove reversing valve from the assemblies. (4 brazing parts) At this time, perform the brazing work with cooling the
reversing valve body by wet cloth.
6 When reassembling after replacing the reversing valves, perform in the reverse procedure of removing.
a. Run the lead wires to be located to the original position, and fix them by the plastic band.
b. Attach the crankcase heater according to Removing Compressor.
7 Reassemble the parts in the reverse order of removing procedures.

w N

§ Brazing part
(to accumulator)

Reversing valve

Brazing part

(Gas stop valve)
Brazing part

(discharge pipe)
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10.4.2.14 Removing Electronic expansion Valve and Solenoid Valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-

ving bottom service cover and rear cover.

N

Recover the refrigerant from check joints according to Removing Compressor.

3 Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Solenoid Valve Colil.

4 Remove the brazed parts as shown in the figures.

a.

Electronic Expansion Valve (EVO) Brazed Parts: 2
Solenoid Valve (SVA) Brazed Parts: 2

Remove the electronic expansion valve and the so-
lenoid valve with cooling the valve bodies by wet
cloth.

Perform the brazing work with attention not to burn
the electrical wirings and the piping insulations.

Electronic expan-
sion valve

A

5 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band
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10.4.2.15 Removing electrical components

4 Removing control PCB (PCB1) and relay PCB (PCB3)

1 Remove the service cover following Removing service cover.

2 Remove all the wiring connected to the control PCB and the Printed Circuit Board (PCB1)
relay PCB. '

I\ pancer

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

3 Remove the 6 holders for each PCB. Clamp the middle part
of the holders with long-nose pliers and remove it toward
front side.

ADANGER

DO NOT touch the electrical components on the PCB.
Pay attention not to bend or apply much force onto PCB
in order to avoid PCB failure.

Long nose pliers

Noise filter
Holder

Printed Circuit Board (PCB3)

€ Removing Inverter module

1 Remove the service cover following Removing service cover.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock.
Wait until the LEDs turn off.

3 Remove 4 screws M3, remove the bushes and remove the Holder
spacers fixing the inverter.

@NOTE PCB

When mounting again be sure to place the bushes and spa- -~
cers. :

% Spacer

//
&
(’ Inverter PCB
M3 screw / Bush
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Removing Diode Module (DM)

1 Disconnect the wirings of terminal + - U V W on the diode module.
2 Remove 2 M5 fixing screws on the diode module.
3 Remove the diode module from the electrical box.

1: 5 Screws (M5)
2: Fixing screw (M5)

Removing Transistor Module (IPM)

Disconnect all the wirings connected to the transistor module.

Remove the connectors CN2, CN3, CN206, PCN301 and PCN302 from the transistor module.
Disconnect the wirings of P N U V W on the transistor module.

Remove 4 M4 fixing screws on the transistor module.

Remove the transistor module from the electrical box.

A b ON -

1. Screws for transistor module (M4)
2. Screw (M5)
3. PCN301
4. PCN302
5. Screws for PCB (M3)
6. CN3
7. Inverter PCB
8. CN206
9. CN2
10. LED201

6 Reassemble the parts in the reverse order of removing order.

@NOTE

* To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

e When attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to clamp any wi-
ring between plates or electrical components.
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10.4.2.16 Removing other electrical components

1 Remove the service cover following Removing service cover in this chapter.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

Capacitors Fuses

1 Remove all the wiring connected to the capacitors.

@NOTE

The wires have polar characters. Identify the wire
mark band and the indication on the capacitor when
connecting wires.

2 Remove 3 screws fixing each capacitor.

cmcC

1 Remove all the wiring connected to CMC.
2 Remove 2 screws fixing the CMC.

Reactor

1 Remove 4 screws fixing the reactor.

Noise filter

1 Remove all the wiring connected to the noise filter.
2 Hold the upper part of the 6 holders with the long nose
pliers and remove the noise filter.

Noise filter

Long nose pliers Reactor

Noise filter
Holder Diode
module

@ Inverter
NOTE

When mounting components, be sure to match the wi-
ring connections with the mark band codes.
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10.4.3 Outdoor Units RAS-12HNC

10.4.3.1 Removing service cover

@NOTE

* Follow the procedure below to remove main parts and components. For mounting follow the reverse procedu-
re 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 the 5 fixing screws, slide the service cover downward
and remove it.

+ Pay attention not to fall off the service cover.

Service cover

10.4.3.2 Removing air outlet grille

1 Remove the 8 fixing screws of the shroud.
Air outlet grille

Shroud
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10.4.3.3 Removing upper cover

1 Remove 11 screws fixing the upper cover and remove the
upper cover upward.

Upper cover

&
10.4.3.4 Removing the bottom service cover and rear cover
1 Remove 5 screws fixing the lower part of service cover and
remove the lower part of service cover by pulling towards front
side.
2 Remove the upper cover according to the item Removing
upper cover. Rear cover
3 Remove 10 screws fixing panel and remove the rear panel by Air outlet
pulling in the arrow direction. grille
Bottom
service cover g
Air inlet
Position of am- H j o grille
bient thermistor | [[ ]| 1>
Rear cover @
2
. B
wf%«.ﬁ%

Pull

@NOTE

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.
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10.4.3.5 Removing outdoor fan motor

1 Remove the service cover following Removing service cover.

2 Remove the outlet grille following Remove outlet grille.

3 If necessary, remove the upper cover following Removing upper cover.

4 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

1. Fan motor lead wire.
2. Motor clamp.

1. Upper cover.
3. Motor.

4. Screw with spacer.

5 Remove the fan motor connector from PCB in the electrical box.
Cut the plastic tie with nippers which fixes the fan motor lead wire onto the motor clamp.
Remove 4 screws which fix the motor.

Model RAS-12HNC
Inverter PCB
DC Fan Motor
CN406 (Red)
Fan Motor Comp. N°
inverter PCB

AC Fan Motor
PCN404 (White)

Screws for motor DC Fan Motor 4 x M6 screw (with spacer)
fixing. AC Fan Motor 4x M8 screws
Motor clamp
Fan motor
lead wire

O /| Plastic tie
/1 7

L. Cord clamp

if'PIastic tie 1 O

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 table on the previous page 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 grill onto the shroud after replacing the fan motor.
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10.4.3.6 Removing electrical box

Remove the service cover following Removing service cover.
Remove the upper cover following Removing upper cover.
Remove 6 screws which fix the electrical box.
Pull up and remove the electrical box.

A WDN=-

Remove the
fixing screws

@NOTE

The following wiring must be removed to dismount the electrical box.
Remove the reversing valve coil from the reversing valve. : Removing reversing valve coil.
Remove the expansion valve coil from the expansion valve. : Removing electronic expansion valve coil.
Remove the solenoid valve coil from the solenoid valve. : Removing solenoid valve coil.
Remove the Faston terminals of high pressure switch and the pressure switch for control from the switch
body : Removing the high pressure switch and pressure switch for control.
Remove all connectors on the control PCB.
Remove the compressor wires in the terminal box of the compressor.
7. To remount the electrical box attach the electrical box fitting with the partition plate.
(Insert the radiation fin into the U-notch on the partition plate and place the fin on the fan box side. Then
attach the electrical box hooking onto the partition plate).

hON=

oo

Fan box
Partition plate ~ Notches of the partition plate

Front side

Electrical box Front side Place the electrical box to hook the
parts onto the partition plate.
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4 Removing the compressor

1

Remove the service cover and the bottom service cover following Removing service cover, and Removing bottom
service cover and rear cover.

When the outdoor unit is installed close to a wall remove the refrigerant piping and move the unit from the wall.
Collect the refrigerant from the check joint.
Upper cover
NOTE

Check Perform the recovery work at the check joint
of piping. If not, the refrigerant remains inside.

Check joint

Rear panel
Valve stay

Cranckcase heater

Rear pipe cover

1~

Open the soundproof cover wrapped around the compressor and remove the terminal box cover of the compressor
body. Disconnect the compressor wires in the terminal box and disconnect the thermistor on top of the compressor.
Remove the soundproof cover.

@NOTE

Check the terminal codes and mark bands when disconnecting the wires. Connecting wires in wrong order at
reassembling may result in compressor damage.

Remove the rubber cap and the thermistor attached on top of the compressor.
Remove the crankcase heater.
1. Sound-proof cover. A
2. Oil heater.
3. Cut part.

A. Direction to remove the cover.
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1

10. Fix it with screw

. Thermistor holder
2. Holder

3. Td Thermistor

4. Thermistor fixing plate

5.

6. Indication of terminal number
7. Terminal box cover A~ _

8. Compressor Q ﬂ 8
9

. Compressor wires

10. Servicing HlTACHI

Inspire the Next

Rubber cap Th Thermistor

11. Compressor wires (3 wires)

A. Details for compressor terminal

|
C

10/

i
s

@NOTE

Compressor piping must be connected by brazing. MAKE SURE that any flammable material is not around
before heating with burner for the oil inside the piping may flame up.

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 the suction and discharge pipes when the
refrigerant cycle is left unattached for a long period.

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 when blazing
the pipe.

For piping 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 of the compressor.

Remove the suction pipe and discharge pipe from the compressor.

@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.
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Remove 2 nuts which fix the compressor and remove it by lifting it up with inclining forward.

@NOTE

To remove the compressor the liquid stop valve pipe should be moved (bent) to the right side hand. PAY CLO-
SE ATTENTION not to crush to break the pipe.

When brazing the replaced compressor quickly perform the brazing while the compressor side piping is cooled with wet
cloth in order to avoid the brazing material from entering the compressor.

@NOTE

PAY CLOSE ATTENTION not to let the filler metal enter into the compressor which may result in compressor
damage.

Suction pipe
Compressor
position
N Discharge
pipe

Cover pipes

| /with wet cloth

Vibration-proof
Rubber 2

v

g

Vibration-proof
Rubber 1

Fixation of the compressor to the bottom plate

Compressor position 1 2 3 4
Vibration-proof rubber 1 X X X X
Vibration-proof rubber 2 X X — —

Nut X X — —

Reassemble the parts in the reverse order of removing procedures.

a. Tighten the screws (U V and W) for compressor wires with 2.5 Nm.
b. Fix the wires firmly.
c. Attach the crankcase heater without torsion and gap to the compressor as following figure.

Detail of Spring for Cranckase Heater -

WV
Cranckase Heater| Compressor

When attaching the spring,
pay attentio not to damage
the cranckase heater.
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10.4.3.7 Removing High pressure switch and pressure switch for control

1 Remove the service cover following Removing service cover in this chapter.
2 Collect the refrigerant from the check joint according to Removing the compressor, in this chapter.
3 Disconnect the Faston Terminals of High Pressure Switch and Pressure sensor for PD control.
4 Remove the high pressure switch and the pressure switch for control from the brazed part of discharge piping.
Upper cover
Electrical box
Rear box
Discharge pipe
- P
uction pipe
TR
Brazing N
part High pressure switch [o-4
Brazing part
# |Low pressure switch
TR
Pressure sensor Pressure sensor High pressure switch
for control
for control

10.4.3.8 Opening electrical box (P-Mounting Plate)

1 Remove the service cover following Removing service cover in this chapter.
2 Remove 5 screws which fix the electrical box and open the P plate turning counter clockwise approximately 90°.

+ Check that the LED201 (red) on the inverter PCB (PCB2) is OFF when opening P-mounting plate.

Upper cover
Power plate \

f,.\\

NN
% \l i) | 1 fixing
A SCrews
S ﬂ LY

2 fixing ] S, 2 fixing
screws [/7\5/ :
A DANGER

SCrews
DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.
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10.4.3.9 Removing reversing and solenoid valves coils

1 Remove the service cover following Removing service cover in this chapter.

ADANGER

DO NOT touch electrical components while the LED1 (Red) is ON to avoid electrical shock. Wait until the LED
turns off.

2 Remove the connectors on the control PCB (PCB1) of the electrical box according to the following picture.

3 Remove the valve coils by removing 1 fixing screw for each coil.
\<Upper cover

Electrical box

PCH14(20C)  PONT(20A) PONG(21) PCN4DZ(20F)

\
Rear cover

Hold tihe coil |, /AW dreversing valve and
of the SVF
and pull out
upward

Fixing screws

SVF
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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10.4.3.10 Removing electronic expansion valve coil

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

M\ pancer

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock.
Wait until the LEDs turn off.
3 Disconnect the CN5A connector on the control PCB1 of the electrical box.

4 Hold the coil of the expansion valve and pull out upward. Expansion valve coil
It is easier to remove the expansion valve coil if it is rotated
while pulling it upward.

5 When reassembling after replacing the expansion valve coil,
perform the procedure in the reverse way of removing. The
expansion valve coil is equipped with a lock mechanism. After
attaching the expansion valve coil, rotate it until the sound of
locking is heard.

@NOTE

Fix the wires by plastic bands to the original position.

Release lock

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock. Wait
until the LEDs turn off.
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10.4.3.11 Removing reversing valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-
ving bottom service cover and rear cover.
Remove the reversing valve coil according to Removing Reversing Valve Colil.
Recover the refrigerant from check joints according to Removing Compressor.
4 Remove the reversing valve assemblies from the fixed positions (4 brazing parts and 1 flare connection).
a. Remove the reversing valve and the stop valve with cooling the valve bodies by wet cloth.
b. Perform the brazing work with attention not to burn the electrical wirings and the piping insulations.
5 Remove reversing valve from the assemblies. (4 brazing parts and 1 flare connection) At this time, perform the brazing
work with cooling the reversing valve body by wet cloth.
6 When reassembling after replacing the reversing valve, perform in the reverse procedure of removing.
a. Run the lead wires to be located to the original position, and fix them by the plastic band.
b. Attach the crankcase heater according to Removing Compressor.
7 Reassemble the parts in the reverse order of removing procedures.

W N

¢ Protect the valve
i_i / with wet cloth t

-- -- ? Reversing valve

{ I

—==—

%[ || O
(s ~~~__4 Brazing
parts
Brazing part
(Gas stop valve)
Flare con- 1
nection p—
Brazing part

Brazing part
(to accumulator)

Brazing part
(discharge pipe)
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10.4.3.12 Removing Electronic expansion Valve and Solenoid Valve

1 Remove the service cover, the bottom service cover and the rear cover following Removing service cover and Remo-

ving bottom service cover and rear cover.

Recover the refrigerant from check joints according to Removing Compressor.

3 Remove the coils according to Removing Electronic Expansion Valve Coil and Removing Reversing and Solenoid
Valves Coils.

N

Removing electronic expansion valve

1 Remove the brazed parts as shown in the figure. Electronic expansion valve
- Electronic Expansion Valve (EVO) Brazed Parts: 2 T

__-Brazing parts

a. Remove the electronic expansion valve with cooling
the valve bodies by wet cloth.

b. Perform the brazing work with attention not to burn
the electrical wirings and the piping insulations.

2 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band.

Removing solenoid valves

1 Remove the brazed parts and the flare connections as Solenoid valve
shown in the figures. _ R (SVA)

Solenoid Valve (SVA) Brazed Parts: 2
- Solenoid Valve (SVC) Brazed Parts: 2
- Solenoid Valve (SVF) Flare connections: 2

a. Remove the solenoid valves with cooling the valve
bodies by wet cloth.

b. Perform the brazing work with attention not to burn
the electrical wirings and the piping insulations.

c. Perform the flare connection work using two span-
ners to avoid twisting pipes.

Brazing Brazing part

Flare nut part
Solenoid valve  Flare nut
(SVF)

2 When reassembling after replacing the valves, perform in the reverse procedure of removing.

@NOTE

Run the lead wires to be located to the original position, and fix them by the plastic band
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10.4.3.13 Removing electrical components

4 Removing control PCB (PCB1)

1
2

@NOTE

Remove the service cover following Removing service cover.
Remove all the wiring connected to the control PCB.

I\ pancer

DO NOT touch electrical components while the LED1
(Red) is ON to avoid electrical shock. Wait until the LED
turns off.

Remove the 6 holders. Clamp the middle part of the holders
with long-nose pliers and remove it toward front side.

ADANGER

DO NOT touch the electrical components on the PCB. | &
Pay attention not to bend or apply much force onto PCB Printed Circuit Board (PCB1)
in order to avoid PCB failure.

Removing Inverter module

Remove the service cover following Removing service cover.
Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

* Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) or LED1 (Red) are ON to avoid electrical shock.
Wait until the LEDs turn off.

Remove 4 screws M3, remove the bushes and remove the Holder
spacers fixing the inverter.

PCB

When mounting again be sure to place the bushes and spa- -~

cers.

p Spacer

//
&
(’ Inverter PCB
M3 screw | Bush
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Removing Diode Module (DM)

1 Disconnect the wirings of terminal + - U V W on the diode module.
2 Remove 2 M5 fixing screws on the diode module.
3 Remove the diode module from the electrical box.

1: 5 Screws (M5)
2: Fixing screw (M5)

Removing Transistor Module (IPM)

Disconnect all the wirings connected to the transistor module.

Remove the connectors CN2, CN3, CN206, PCN301 and PCN302 from the transistor module.
Disconnect the wirings of P N U V W on the transistor module.

Remove 4 M4 fixing screws on the transistor module.

Remove the transistor module from the electrical box.

A b ON -

1. Screws for transistor module (M4)
2. Screw (M5)
3. PCN301
4. PCN302
5. Screws for PCB (M3)
6. CN3
7. Inverter PCB
8. CN206
9. CN2
10. LED201

6 Reassemble the parts in the reverse order of removing order.

[vore

Identify terminal with the mark band when reassembling to avoid incorrect wiring.
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10.4.3.14 Removing other electrical components

1

Remove the service cover following Removing service cover in this chapter.

2 Open the P plate turning counter clockwise approximately 90° following Opening electrical box (P plate).

Capacitors

1

@NOTE

The wires have polar characters. Identify the wire mark
band and the indication on the capacitor when connecting
wires.

2 Remove 2 screws fixing the capacitors.

cMmC

1

2 Remove 3 screws fixing the CMC.

Reactor

1

» Check that the LED201 (red) on Inverter is OFF when the P plate is opened.

ADANGER

DO NOT touch electrical components while the LED201 (Red) is ON to avoid electrical shock. Wait until the
LED turns off.

CMC

Remove all the wiring connected to the capacitors.

Remove all the wiring connected to CMC.

Remove 4 screws fixing the reactor.

Noise filter

1

Remove all the wiring connected to the noise filter.

2 Hold the upper part of the 6 holders with the long nose pliers

and remove the noise filter.
Long nose pliers

Noise filter
Holder

@NOTE

To connect wiring at reassembling, ensure that the terminal numbers and wiring mark band codes are mat-
ched. If connections are wrong, there is the possibility of wrong operation and to cause damage to electrical
parts.

From the Power Wires (U Phase, V Phase, W Phase) of Inverter Compressor (MC1), please make sure that the
2 wires of U Phase and V Phase pass through the current sensors (CTU * CTV) of Inverter PCB (PWB3). Also
make sure that the Power Wire of U Phase is connected to the U Phase side of current sensor (CTU), and that
V Phase is connected to the V Phase side of current sensor (CTV). If the combination is wrong, it could be a
cause of wrong operation and damage.

hen attaching the PCB, or when attaching the parts attached to the PCB, pay attention not to clamp any wiring
between plates or electrical components.

Screws, Bushes and Collars are used to fix the Inverter PCB. Please use Bushes and Collars without fault when
attaching the Inverter PCB. Failure to do so may cause wrong operation.

When replacing the Control PCB, please set the Dip Switches with the same configuration as the PCB before

replacement. Wrong settings may cause wrong operation. Also, please confirm the replacement instructions
supplied with the PCB sold as a service part.

Do not apply too much force to the electrical parts mounted on the PCB or to the PCB itself. It may cause failure
of the PCB.
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11.1 Inverter

11.1.1 Specifications of inverter

RAS-(8-12)  RAS-(2-2.5)HVNP

Applicable model RAS-(4-6)HNPE  RAS-(4-6)HNCE HN(PIC)(E) A Ay RAS-3HVNPE  RAS-(4-6)HVNPE  RAS-(4-6)HVNCE
Applicable power source 3 Phase 400V 50 Hz 1 Phase. 230V 50 Hz
Output current 24.0A 16.0A 45.0A 10.5A 16.0A 24.0A 16.0A
Control Method Vector control
Range output frequency 20-115HZ 31-115HZ 20-115HZ 15-115HZ
Accuracy of frequency 0.01Hz at applicable frequency range
Conditions: Conditions:

1 Power source voltage AC380/415V 1 Power source voltage AC220/240V
2 Non-loading (free output) 2 Non-loading (free output)
3 Ammeter type volt-meter (X1.1) 3 Ammeter type volt-meter (X1.1)

V]
)
400 220
K S et ;
Output / characteristics 300 E !
200 E E
100 | E E
! : 0 115 Hz
1 1 1
0 50 75 100 115 f[Hz]
f (Hz)
Soft start stop 0.125-3.00 Hz/s
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Protection function

Applicabl del RAS-4-6HNPE RAS-4-6HNCE Ao (812) RAS-2-25HVNP o\ SHVNPE RAS-(4-6HVNPE RAS-(4-6)HVNCE
pplicable mode -(4-6) -(4-6) HN(PIC)(E) RAS-3HVNG - ~(4-6) ~(4-6)
Excessive low voltage at a voltage is lower
Excessive high or low voltage than 350 V DC Excessive low voltage at a voltage is lower than 194 V DC
for inverter

Excessive high voltage at a voltage is higher Excessive high voltage at a voltage is higher than 400 V DC
than 750 V DC

Stoppage at a current of compressor smaller
than 1.5A.

When the frequency is 15 to 18Hz after star-
ting. Cause of abnormality:
Abnormality of current sensor
(OA detection) Failure of current sensor
Failure of IPM/DIP-IPM/ ISPM
Failure of compressor / fan motor
Disconnected wiring

(1)

Detecting current is more than
@  150% of the rated current.
Rated [ =~
current | @
x150% -~

Rated | --
current
x 105%

Overcurrent protection for
inverter

20 ps 20ms 30s Time

Short-circuit trip of arm *)
Instantaneous overcurrent trip *)
Instantaneous overcurrent trip
Electronic thermal trip

A OWON =

*) Internal protection IPM

Condition is maintained longer than 30 seconds or accumulated longer than 3 minutes during 10 minutes sampling
time.

IPM has four protection function for self-protection.

Protection of transistor mo- 1  Some of the output terminals between “U” and “V” “V” and “W” “W” and “U” has a short-circuit.
dule 2 Running current reaches the maximum rated current.
3 Abnormal temperature is measured by internal thermistor (for 8 to 12HP).
4  Control voltage decreases abnormally.

Overload control as a current greater than (rated current X105%).
Overload control
Overload control release at a current smaller than (rated current X 88%).

The unit is stopped when the fin temperature is higher than 80°C (for 3HP), 90°C (for 4 to 6HP Premium), 92°C (for

Fin temperature increase ;4 ) 61ip Standard) or 100°C (for 8 to 12HP).

Earth detection The unit is stopped when the compressor is earthing.
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11.1.2 Inverter time chart
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11.1.3 Protective function

1

Excessive high or low voltage for inverter
a. Level of detection

* When the voltage of direct current is greater than (A) V abnormalities are detected.
* When the voltage of direct current is smaller than (B) V abnormalities are detected.

Power supply 400V 50Hz 230V 50Hz
(A) 750 440
(B) 350 194
b. Function

When abnormalities are detected the inverter compressor is stopped and transmit the signal code of stoppage
cause to PCB1.

. 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.

2 Abnormality of current sensor

a. Level of detection

When current of the inverter compressor decreases lower than 1.5A during the inverter compressor frequency bet-
ween 15Hz and 18Hz an abnormality is detected.

. Function

When abnormalities are detected the inverter compressor is stopped and transmit the signal code of stoppage
cause to PCB1.

. 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 overcurrent is detected. (Instanta-
neous overcurrent).When the current detected by current sensor exceeds 105% of the rated current continuously
for 30 seconds or for 3.5 minutes in total during a 10 minutes period overcurrent is detected. (Electric thermal relay).

. Function

When abnormalities are detected the inverter compressor is stopped and transmit the signal code of stoppage
cause to PCB1.

. 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 between “U” and “V” “V” and “W” “W” and “U” of IPM/DIP-IPM/ISPM are short-
circuited 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.

. Function

When abnormalities are detected the inverter compressor is stopped and the signal code of stoppage cause is
transmitted to PCB1.

. 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 80°C (for 3HP), 90°C (for 4 to 6HP Premium), 92°C
(for 4 to 6HP Standard) or 100°C (for 8 to 12HP) an abnormality is detected.

. Function

When abnormalities are detected the inverter compressor is stopped and the signal code of stoppage cause is
transmitted to PCB1.

. 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.

. Function

When abnormalities are detected the inverter compressor is stopped and the signal code of stoppage cause is
transmitted to PCB1.

. 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.

11.1.4 Overload control

1

Level of detection

When the output current exceeds 105% of the maximum output current an abnormality is detected.

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 operation 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.
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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11.2 Thermistor

Thermistors for the outdoor unit

- ol © 5 o0

= e ARRREART |

88 =g ol 0L
“%g“ﬂ i
H

—
=)

Ga )
-
=10
I

e ==Y=—=))

Thermistor for

outdoor ambient
temperature -
(THM7)

*|| Thermistor for dis-
[| charge gas tempe-
H rature (THM9)

Thermistor for
evaporating tem-
perature (THM8)

1 O I N O

++

Thermistor for upper part temperature of compressor

(For prevention of discharge gas overheating)

1 Athermistor for the upper part temperature of the compressor

is installed to prevent discharge gas from overheating. 200 |
If discharge gas temperature increases excessively lubricating - 200 Ro5 = 200k|0
oil deterioration occurs and lubricating properties deteriorate g B = 3920k
resulting in short compressor life. c—DU )
2 If discharge gas temperature increases excessively compres- i %
sor temperature increases. At the worst compressor motor e ~09, 100 793
winding will be burnt out. SE '
3 When the upper part temperature of compressor increases du- 'g E \
ring heating operation the unit is controlled according to the - ﬁijs
following method. 0 25 30 100 132 150
* An electronic expansion valve of outdoor units is (are) Temperature (°C)
opened to return the liquid refrigerant to the compressor Resistance Characteristics of Thermistor
through the accumulator decreasing compressor tempe- for discharge Gas Overheating Protection
rature.
» If the compressor upper part temperature increases ex- 1 1

ceeding 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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4 If compressor upper part temperature increases excessively the protection control is activated and the compressor is
stopped according to the following method.

Operation Upper part temperature of compressor 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

The thermistor resistance characteristics are shown in the figure below.

Thermistor for evaporating temperature of outdoor unit in heating operation (for defrosting)

The characteristics for the thermistor is the same with the value of outdoor ambient temperature thermistor as shown in
the figure below.

90

80
74

70\

60 56

Thermistor
Resistance 43
(kQ) 40

30

33

26
20

20

10 8 1o

—=21 | 3
0 — 2.5
45 10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60

Ambient Temperature (°C)
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11.3 Electronic expansion valve

Micro-computer 1
i Pulse signal
2-Phase permanent magnetic pulse motor
a
Control 0 to 500 pulse by 1 pulse
A4
) 2
Refrigerant flow control
Precise control 1. Pulse motor.
2. Needle.
Items Specifications
Type UKV series
Refrigerant 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 °C as maximum
Flow direction Reversible
Drive method 4-Phase canned motor method
Rated voltage DC12v+1.8V
63PPS

EINEERTEIT 1.2 phase excitation

Coil resistance (each phase) 46Q + 10 (at 20 °C)

1. Drive circuit.

2. Wiring diagram.

Wiring diagram drive circuit and activation ~ 3- Valve.
mode 4 . Close.

5. Open.

6 . Activation.
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11.4 High pressure protection device

If the discharge pressure is excessively high the compressor and the component parts of the refrigeration cycle can be
damaged.

* High Pressure Switch:

In case that the discharge pressure is higher than 4.15 MPa (R410A) the protection control is activated and the compressor
is stopped.

* Pressure Switch for Control:

In case that the discharge pressure is higher than 3.6 MPa (R410A) the protection control might be performed.

RAS-(2-2.5)HVNP / RAS-3HVNC

High pressure
switch A

RAS-3HVNPE RAS-(4-6)H(V)NPE

Discharge pipe iy

Brazing part

Pressure sensor for PD control

Upper cover 2 a0 woole|
,: - n0
Brazing Electrical Box e
part High pressure 1 \ =1l [FAN
A r
; A Brazing part

Discha-%e pipe

Pressure sensor
for PD control

High pressure switch

Suction pipe

1 L. Low pressure
2)) switch

Suction pipe Brazing part

Low pressure switch

Brazing part
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RAS-4H(V)NCE

Discharge pipe

Brazing
part High pressure

switch

Pressure sensor
for PD control

RAS-(8-10)HNPE

Pressure sen- || High pressure E /
sor for control switch

H"'\-\.
Brazing part Brazing part

Discharge pipe

P view -
Suction pipe

Low pressure switch

RAS-12HNP

Upper cover

Electrical Box

Rear cover

Brazing part

RAS-(5-6)H(V)NCE

Electrical Box

HITACHI

Inspire the Next

r===_____Upper cover

Discharge Pipe

High Pressure Switch
(PSH)

Pressure Sensor
for PD Control

RAS-(8-10)HNCE

Brazing part

Pressure sen- E.- High pressure E-

sor for control 5, switch

il

Brazing part

Discharge pipe

Electrical Box

Suction pipe

Pressure sensor for PD control
Discharge pipe Brazing part

Low pressure switch

S
Brazing part
High pressure switch
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Discharge pipe

High pressure
switch

Pressure sensor
for PD control

\<Upper cover

Rear cover

Suction pipe

Brazing part
Low pressure switch
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11.5 Noise filter (NF)

11.5.1 Noise filter for 3N~ (400V/50Hz)

The noise filter decreases the leakage of noise made by the inverter to the power supply side. Terminals indicated with
“LOAD” are connected to the inverter side and terminals indicated with “LINE” to the power supply side.

Items Specifications
Model 4LFB-16830-2FA
Rated current AC415V 27 A
Permissible temperature range -25°Cto 85°C
L1 T LT
O 0
L2 T L2
CY1 i IJ'
(O] @ EF @ ©
Circuit diagram 5 L3 T— I L3 §
z EE EE EE Cxs=== @ CY1I‘£ %J @ ===Cx
N 411% N'
CY2==
£ CcYa2t B
o o y O
a o 415VAC/ OA E'
IN U [D [D UT
N N
- o (—
L2 ; T : T |_2'
U @ O ¢ | I:I (P
118 82 ‘
210
<
<<
g gl
wn
T UU U T T U T———vouo—
t
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11.5.2 Noise filter for 1~ (230V/50Hz)

The noise filter decreases the leakage of noise made by the inverter to the power supply side. Terminals indicated with
“LOAD” are connected to the inverter side and terminals indicated with “LINE” to the power supply side.

Items
Model
Rated current

Permissible temperature range.

Circuit diagram

Specifications
LFB-14930-3M
AC230V 30 A
-25°Cto 85°C

L11 ) cxi %Ci MCi ) T‘* L12
g\ TMTLL(WW L1 . &
LA OTTY

] 1
—
L]
—
G'0FG9

—
—
01 FG6'881L

2.5MAX —
: —
H
(@]
< Ké/_ﬁ o \ i [
| —)
A= 0
1= o 4l
U ¢N ¢l
S5MAX 50MAX 70+£0.5
79+£1.0
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This part is used for changing the alternative current to the direct current for the inverter. Connect two capacitor in line and

used.

Items
Models
Capacity of static electricity
Rated voltage

Permissible temperature range

150

Specifications

oo

LNX2G472MSEAHE

4700 uF

400 VDC

-25°C to 95 °C
10 O
[ap)
g O
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11.7 Reactor (DCL)

11.7.1 Reactor (DCL) for 3N~ (400V/50Hz)

This part is used for changing the alternative current to the direct current for the inverter.

Items Specifications
Character 1.0 mH+10 (at 1 kHz)
Rated current 30A
Direct resistance 22.8 mQ+20 (at 20 °C)
Permissible temperature range -20 °C to 60 °C

66*;2
47.5"
MAX. 70

74*2

6010.5

8i 6t2

11.7.2 Reactor (DCL) for 1~ (230V/50Hz)

This part is used for changing the alternative current to the direct current for the inverter.

Items Specifications
Character 0.5 mH%15 (at 1 kHz)
Rated current 30A
DC Resistance 26 mQ (at 20 °C)
Permissible temperature range -20°C to 60°C

®
® €
66
78
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11.8 Scroll compressor

11.8.1 Reliable mechanism for low vibrating and low sound

1 The rotating direction is definite.
2 The pressure inside of the chamber is high pressure and the surface temperature of the chamber is 60 °C to 110 °C.

11.8.2 Principle of compression

1. The gas is inhaled from the inlet port at the
outer frame of the fixed scroll.

2. The gas inside of the compression space is
compressed toward the center of the scroll.

l

3. The compression space is minimum at the
center of the scroll, and the gas compressed
at the maximum is discharged from the outlet
port of at the center of the scroll.

\4

4. The above procedures (suction compression
discharge) is repeated continuously.

1. Gas.

2
3. Compression space. 3 >
4. Fixed scroll A
A. Suction procedure. 4 B
+ (of

B. Discharge process. *

1
2. Rotating scroll. v
C. Compression process.

‘
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1 2 Maintenance notes
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12.1 General notes

12.1.1 Checking the power source and the wiring connection

Check the following items in the case of abnormal operation:

No. Check item Procedure
Is th ker of the fi
1 osui,,e breaker of the fuse cut Check the secondary voltage of the breaker and the fuse by means of a tester.
Disconnect the secondary side of the transformer and check the voltage by means of a tester.
| Indoor unit
I transformer
° ! 12v
> |
Is the secondary power source S | Primary side !
Second
2 on the transformer correct? B | Sao.z00r | sde
3 |
S | 12V
1
1
b
Check the wiring connection on the PCB.
*  Thermistor connectors
3 Is the wiring loosened or inco- «  Connector of the remote control cable

rrectly connected? «  Connector of the transformer

Each connector in a high-voltage circuitCheck the connectors according to the electrical wiring
diagram.

12.1.2 Burnt-out compressor due to an insufficient refrigerant charge

Question and answer for the field work

Phenomenon

Cause

Countermeasure

Remarks

Example 1: Burnt-out compressor due to an insufficient refrigerant charge

After commissioning the alarm code “08” sometimes occurred and the compressors were burnt out after operating for two
months.

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 “08”.

1 The compressor was replaced with a new compressor.
2 The correct refrigerant amount was charged according to the refrigerant piping length and the connected indoor units.

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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12.1.3 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

Cause

Countermeasure

Remarks

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 meters lower than the location of the indoor units resetting of the DIP switch DSW3
is required.

However no setting was performed. Therefore the largest discharge pressure was not increased. This resulted in an in-
sufficient cooling performance for the indoor unit.

Indoor units

Insufficient cooling

Outdoor unit

The setting of the DSW2 was changed.

Pay special attention to the size of liquid pipe. Refer to Piping work and refrigerant charge chapter for details.

12.1.4 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

Cause

Countermeasure

Remarks

The operation sound at the “HIGH” speed was abnormally high.

The indoor units were installed without the ducts. Since there scarcely was any external static pressure an abnormally big
air volume was supplied. This resulted in a higher air speed through the heat exchanger.

Damper
Indoor unit

<« «
e
J~ « L@ < A Filter

)
>
>»
>

In order to reduce the airflow rate a plate that is used as a damper at the discharge gas side was added.

Note that the running current is increased when no external pressure is given to the indoor unit. This results in an over-
heating.
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12.1.5 Alarm code “31”

Question and answer for the field work

Example 4: Alarm code “31”
Phenomenon Alarm code “31” sometimes occurred and the system stopped.

The combination of the indoor units and the outdoor unit was the following.

= =5 © &

Cause
This system was used in a tenant building. One of 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.

12.1.6 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 operation was not well avai-

gusnomSaes lable 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
Cause system from excessively high suction pressure was activated the frequency of the compressor was decreased and the
cooling capacity was also decreased accordingly.

As the outdoor units in-line were installed back to back with a distance of 600 mm 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.

Keep a distance of more than 15 mm between other units
and do not put obstacles on the right and left sides. Dimen-
sion B is as shown below.

For detailed information please refer to Unit Installation

e chapter.
L A B
0<L<1/2H 600 or more 300 or more
1/2H<L<H 1400 or more 350 or more

@NOTE

» If L is larger than H mount the units on a base so that H is greater or equal to L.
* In this situation ensure that the base is closed and does not allow the airflow to short circuit.
* When the mark * dimension is secured be sure to mount the airflow guide.
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12.2 Maintenance work

For the indoor unit and the 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 clockwise rotation and the rotating speed.

» Insulation: Check the electrical insulation resistance.
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 from the outdoor units other obstacles such as the growing grass
and the pieces of paper which might restrict the airflow.
3 Piping connection
+ Leakage: Check for the refrigerant leakage at the piping connection.
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. Insu-
lation material: Check for any peeled thermal insulator on the cabinet. Repair the thermal insulator.
5 Electrical equipment

» Activation: Check for an abnormal activation of the magnetic contactor the auxiliary relay the PCB and others.

» 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

+ 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 section

For the outdoor unit

1 Compressor
¢ Sound and vibration: Check for abnormal sounds and vibrations.

» Activation: Check that the voltage drop of the power supply line is within 15 at the start and within 2 during the
operation.
2 Reverse valve

» Activation: Check for any abnormal activation sound.
3 Strainer

» Clog: Check that there is no temperature difference between both ends.
4 Ground wire

* Ground line: Check for the continuity to earth.

5 Oil heater
« Activation: You should activate the oil heater at least twelve hours before the start-up by turning ON the main
switch.
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12
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14

15

16
17
18
19

20

21
22
23

24

25

26

27

28

29

30

31

32
33
34
35

36

37

38

Check item
Is the service area sufficient?
Is there a short circuit of the discharged air?
Any heat influence?
Is the ground wire connected?
Refrigerant piping.
Fixing the units.

Is there any damage on the outer surface or
the internal surface?

Checking the screw and the bolts.
Tightening the terminal screws.

Are the compressor terminals tightly fixed?

Insulation resistance.

Does the drain water flow smoothly?
Check for a leakage in the compressor.

Check for a leakage in the outdoor heat ex-
changer.

Check for a leakage in the indoor heat exchan-
ger.

Check for a leakage in the 4-way valve.
Check for a leakage in the check valve.
Check for a leakage in the accumulator.
Check for a leakage in the strainer.

Check for a leakage in the electronic expansion
valve

Check for a leakage in the piping.
Check the direction of the fans.

Voltage among each phase.

Vibration and sound.

Activation of each operation mode.

High-pressure cut-out switch.

Check the activation of the drain-up mecha-
nism.

Air inlet temperature of the indoor unit DB/WB.

Air outlet temperature of the indoor unit DB/
WB.

Air inlet temperature of the outdoor unit DB/
WB.

Air outlet temperature of the outdoor unit DB/
WB.

High-pressure switch.
Low-pressure switch.
Operating voltage.
Operating current.

Instructions to the client for cleaning the air
filter.

Instructions to the client about the cleaning
method.

Instructions to the client about the operation.

460

Action

Tighten if loosened.

Tighten all the terminal screws with a Phillips
screwdriver.

Push all the terminals.

Measure the insulation resistance with an insula-

tion resistance meter.
Comp. and fan.

Motor: greater than 3MQ.
Others: greater than 3MQ.

Check the smooth flow by pouring some water.

Check for any leakage.

ditto

ditto

ditto
ditto
ditto
ditto

ditto

ditto
By viewing the airflow volume.
Higher than AC220V.

Check the fan the compressor the piping and
others.

Check the activation of the COOL switch the HEAT

switch the STOP switch and the TEMP switch.

Check the actual activation value.

Check the activation during the cooling process.

SMGBO0079 rev.0 - 01/2013

Judgement
Yes No
Yes No
Yes No
Yes No
Good Not Good
Good Not Good
Yes No
Tightened Not Tightened
Tightened Not Tightened
Pushed Not Pushed
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good No Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
Good Not Good
(°C)bB (ccywB
(°C)bB (°cywB
(°C)bB (°c)wB
(°C)bB (°cywB
kg/cm2G
kg/lcm?G
\Y,
A
Done Not yet
Done Not yet
Done Not yet
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12.4 Service and maintenance record using the 7-segment display

Customer’s name: Date:

RAS- RAS-
(Serial No.) (Serial No.)

Outdoor unit model (serial No. )

1. Operation mode
2. Test run start time
3. Data collect start time

4. Read out data from
7-segment in outdoor unit

4.1 Protection control code
4.2 Total capacity of .U connected CP
52C FAN1 FAN2 20A 52C FAN1 FAN2 20A

4.3 Input/output state of outdoor sc
micro-computer 20F 21 CH PSH 20F 21 CH PSH

4.4 Alarm code for abnormal

AC
stoppage of compressor

4.5 Inverter order frequency to
compressor

H1

4.6 Indoor order frequency to
compressor

4.7 Air flow ratio Fo

H2

4.8 O.U. expansion valve opening Eo
4.9 Temp. at the top of compressor Td
4.10 Evaporating temp. at heating TE
4.11 Ambient air temp. To
4.12 Cause of stoppage at inverter iT

4.13 Inverter secondary current A2
4.14 Inverter fin temperature TF
4.15 0.U. address nA

5. Indoor unit (unit No. 1)
5.1 I.U. expansion valve opening EA

5.2 Liquid pipe temp. of I.U. (Free-

ze protection) LA
5.3 I.U. intake air temp. iA
5.4 1.U. discharge air temp. oA
5.5 Cause of |.U. stoppage dA
6. Indoor unit (unit No. 2)

6.1 1.U. expansion valve opening EA
6.2 Liquid pipe temp of I.U. (Free-

ze protection) LA
6.3 I.U. intake air temp. iA
6.4 1.U. discharge air temp. oA
6.5 Cause of I.U. stoppage dA
7. Indoor unit (unit No. 3)

7.1 1.U. expansion valve opening EA
7.2 Liquid pipe temp. of I.U. (Free-

ze protection) LA
7.3 1.U. intake air temp. iA
7.4 1.U. discharge air temp. oA
7.5 Cause of |.U. stoppage dA
8. Indoor unit (unit No. 4)

8.1 I.U. expansion valve opening EA
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Customer’s name:

RAS-

Outdoor unit model (serial No. ) (Serial No. )

8.2 Liquid pipe temp. of .U. (Free-

ze protection) LA
8.3 |.U. intake air temp. iA
8.4 |.U. discharge air temp. oA
8.5 Cause of |.U. stoppage dA

@NOTE

O.U.: Outdoor Unit.

L.U.: Indoor unit.

FAN1 FAN2: Constant speed fan.

52C: CMC.

PSH: High pressure switch.

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.
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12.5 Service and maintenance record by remote control switch

Data sheet for checking by remote control switch

Time
1.U. modelo
1.U. serial No.

1.U. No. / alarm code

ﬁgﬁcek ] fnZZZkz 1-2 1-2 1:2 1-2 1-2
B Temp. indication
Set temp. b1 --
Inlet air temp. b2 91
Discharge air temp. b3 92
Liquid pipe temp. b4 93
Remote thermistor temp. b5 --
Outdoor air temp. b6 94
Gas pipe temp. b7 95
Evaporating temp. at heating b8 96
Control information b9 97
Comp. top temp. bA 98
Thermo temp. of remote control switch bb --
C Micro-computer state indication
1.U. micro-computer C1 --
0O.U. micro-computer Cc2 --
D Stopping cause state indication
Stopping cause state indication d1 --
E Alarm occurrence
Times of abnormality E1 --
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 frequency state indication
Discharge pressure H1 99
Suction pressure H2 9A
Control information H3 9b
Operating frequency H4 9C
J I.U. capacity Indication
1.U. capacity (1/8HP) J1 --
0O.U. code J2 -
Refrigerant cycle number J3 --
Refrigerant cycle number J4 --
L Opening of ex. valve
I.U. ex. valve L1 9d
0O.U. ex. valve 1 L2 9E
0O.U. ex. valve 2 L3 -
0O.U. ex. valve B L4 -
P Running current indication (reference)
Comp. current P1 9F
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12.6 Pump-down method for replacing the compressor

1"

Procedure
Turn off the main switch of the outdoor unit.

Remove the covers the thermistor the crankcase heater the power
wirings and other items according to the chapter 10.

Attach the manifold to the check joint of the high pressure side and
the low-pressure side of the outdoor unit.

Turn on the main switch of the outdoor unit.

Set the exclusion of the compressor by setting the DSW so that a
broken compressor will not work. You can set the exclusion of the
compressor by setting the DSW1-4 in ON position.

The compressor replacing mode is performed:

* The DSW1-4 on the outdoor unit PCB—ON (The cooling is
run).

The operation finishes when one of the following conditions occurs:

1 Ten minutes have passed and STP is displayed in seven seg-
ments.

2 “08”is displayed in seven segments.

3  When Ps< 0.1 MPa is continued for one minute in ten minutes
STP is displayed in seven seconds and the operation finishes.

Close the liquid stop valve completely.

Check for a leakage of the check valve on the discharge gas side:

+ DSW4-4 (enforced stoppage of the compressor) — ON so that
the compressor will not run although the running command is
sent from the remote control switch.

+  Check that variation of Ps on the outdoor unit PCB is 17 se-
conds. Make sure that the Ps increase is within 0.03 Mpa in two
minutes after the Ps increase at the stoppage (during approxi-
mately five minutes). Also make sure that Pd > Ps.

Collect the refrigerant by means of the refrigerant collection:
*  Perform either A or B depending on the process 10.

- The leak rate at the process 10 is within the specification
—Collect the refrigerant only at the low-pressure side.

- The leak rate at the process 10 is greater than the
specification — Collect all the refrigerant of the outdoor
unit side by means of the machine.

After collecting the refrigerant remove the change hose (collector
side) of the low-pressure side so that the low-pressure side of the
refrigerant cycle will be the atmosphere pressure.

Turn OFF the main switch of the outdoor unit.

Perform the replacement of the compressor and the change of the
refrigerant oil according to the section “replacing the compressor”.

Perform the vacuum from the check joint of the low-pressure side.

Open the liquid stop valve and the gas stop valve completely when
you finish the vacuum.

Make sure that the power is turned OFF and attach the following
items: the power supply wire the thermistor the crankcase heater
the 63H wiring the panel and the nut).

Set the DSW back to the original setting. Make sure that all the
wirings to the compressor are connected correctly.

Recharge the refrigerant that is collected in the process by the stop
valve of the liquid side during the cooling at the TEST RUN mode.
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Remarks

Make sure that the terminal part of the detached power supply
wires is not exposed by the winding insulation tape and other items.

«  This operation is performed for up to a maximum of ten minutes.

« If the inverter compressor is excluded the operation starts after
three minutes.

« The operation may finished when any of the conditions 1) to
3) occurs.

To avoid the spillage of all the refrigerant if the check valve is
broken.

*  When you stop the compressor for replacing:

*  You can check the leakage of the check valve by means of the
Ps variation because the SVA opens so that the discharge gas
side of the inverter compressor can connect to the low-pressure
side.

«  0.03 MPa/2 minutes is within the permissible limits for the check
valve on the discharge gas side.

«  The leakage of the check valve may cause an incorrect brazing
due to the gas pressure at the brazing of the discharge piping.

« If the compressor-replacing mode is performed again set the
DSW4-4 to OFF and keep the DSW4-4 at the OFF side during
ten minutes. Then start according to the procedure No. 6.

« The discharge of the refrigerant in the atmosphere is strictly
forbidden. Make sure that the refrigerant is collected by the co-
llector.

«  Keep a note of the quantity of the collected refrigerant.

«  Make sure that there is no pressure increase of the low-pressu-
re sides after collecting the refrigerant.

«  Make sure that the refrigerant cycle is the atmosphere pressure.
Otherwise problems such as the blowing of gas and the suction
of the cutting material) may occur when you are removing the
COMPpressors.

Make sure that you follow the instructions.

If you collect the refrigerant only on the low-pressure side (Ain 11).
You cannot perform the vacuum of the refrigerant from the check
joint of the high-pressure side.

If the replacement of the compressor takes more than two hours an
additional change of the refrigerant is necessary. Additional change
= (replacing time — 2 hours) x 0.5 kg.
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